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” \‘:Integrated Solutions Technology  Preliminary 1ST3028

IST302 8 120-output LCD Common Gate Driver IC

DESCRIPTION

The IST3028 is a 120-output common gate driver |C and suitable for driving medium/large size dot
matrix LCD panels. The 1ST3028 provides function for both single and dual mode operations, also suitable for
& low power consumption, and high-precision LCD.

FEATURES

» Number of LCD drive outputs: 120

- Supply voltage for the logic system: +25to +5.5V
+ Supply voltage for LCD drive: +10.0 to + 40.0V
+ Low power consumption

+ Low output impedance

« Operating temperature; -20 to +85C

+ Shift clock frequency : 4 MHz{MAX,)

» Built-in 120-bit bi-directionat shift register

(Divisible by 60 bits x 2)
* Available in a single mode (120-bit shift register)

or in a dual mode(60-bit shift register x 2)

(1) Y1 Y15 Single mode
{2) Ye20>Y Single mode
{3) Y12 Yeo, Yo12 Y120 Dual mode
{4) Y120 Y61, Yso=> Y, Dual mode
+ Shift register circuits may reset by active /DISPOFF
Package : TCP/Gold Bumped Chip

Document No. :IST-RD-0032 Version: 001 ' Nov .2003



Integrated Solutions Technology Preliminary 1IST3028

BLOCK DIAGRAM

Y1 Y2 Y1 19 Y120
VOR ) ) V[!.
Vir ' Vo
v ———————* 120-BIT 4L EVEL DRIVER v
YR [ LN
Vm /‘l"l?ﬂ ) Vi
Ve O \ 120-BIT LEVEL SHIFTER } Vg

& 20
120-BIT LINE LATCH/ SHIFT REGISTER
=
LEVEL
SHIFTER

FR O—>
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" Integrated Solutions Technology Preliminary 1IST3028

BASIC OPERATIONS AND DESCRIPTION OF FUNCTION BLOCKS

BLOCK

FUNCTION

Active Control

Depending on the master/slave, single/dual mode and left/right shift direction of the
device, Active Control module determines the function of DIO1/DIO2 and DMIN as an
input or output signal interface. Once the completion to shift 120-bit channels, the active
device becomes non-active, then cascades a signal through DIO1/DIO2 to active next

device,

Control Logic

With the input signals of MODE, SHL, and CK, the Control Logic will determine the
direction to shift data pulse.

|Line Latch/
Shift Register

Shift data from DIO1/DI02 and DMIN to DIO2/ ‘@\Q a shift at falling edge of CK clock.

ILevel Shifter

4-Level Driver

There are four different voltages conn > thirblock, and only one of the voltages is
driven to the output at a time. This

on FR, and /DISPOFF setting.

altage selector, and the selection is based

PIN DESCRIPTION

SYMBOL f{8)
Y12 Yoo 0]
VUL: VOR =
V1L: V1R =
Va, Vg - or LCD drive
Vs, Ver - ytor LCD drive
SHL | L ht shift direction selection control pin
Voo - supply for logic system (+2.5 fo +5.5 V)
Input/output pin for input data initialization/completion of [ST3028. Please refer
DIO, DIO; VO o Function Description for detail function definition.
DMIN I Dual mode data input for Common mode operation
/DISPOFF i LCD driver output control disable pin
CK | Clock for chip device use
FR | Polarity switch control pin
MODE | Made selection control pin,_4—bitl8-bit mode at Segment, single/dual data mode]
' at Common.
Vg - Ground (0 V)
Document No,IST-RD-0032 Version: 001 Dec .2003




*Integrated Solutions Technology

Preliminary 18T3028

FUNCTIONAL DESCRIPTION

Pin Functions

SYMBOL FUNCTION
Voo Logic system power supply pin, connected fo +2.5to +5.5 V,
Vss Ground pin, connected to 0 V.
Vo, Vir Biased power supply pins for LCD driver voltage
Viu Vir + Normally the biased voltages is set by a reS|stor dlwder
Vi, Vir + Ensure the voltages are set such that Vgs = V5<
Vs, Vg
Inputioutput pin for initialization/completi &%1
At single mode
+ If SHL sets to Vsg level "L”, DIO; i %% and DIO; is output.
- If SHL sets to Vg level "H", DI C ” and DIOy is output.
DIO; ~DIO; At dual mode: ‘ »
» [ SHL sets fo Vg level "L 83, and DMIN are input and DIO, is output.
» [ SHL sets to Vpplevel {\ DIO, and DMIN are input and. DIO; is output.
» Refer to "RELAT¥0N§ 1) EEN THE DISPLAY DATA AND LCD DRIVE
OUTPUT PINS" in Féinctional Operations.
CK Shift clock pulse inp# . Di-directional shift register
« Datais shifted,\'; iing edge of the clock puise.
ractiéh control selection pin
et to ¥ss level "L", IST3028 LCD output is from Y, to Y20 sequentially
SHL. 0 Vpp level "H", IST3028 LCD out_pﬁt is from Y2 to Y, sequentially.
JATIONSHIP BETWEEN THE DISPLAY DATA AND LCD DRIVE
QUTPUT PINS" in Functional Operations.
LCD driver output control disable pin
+ When set to Vgglevel "L", all the LCD driver output pins {Y1-Y 12) are set to level Vs.
IDISPOFF + This pin also works as a reset function control, and content inside disptay register will|
be clear out.
+ The table of logic values is shown in "TRUTH TABLE" in Functional Operations.

Document No. . IST-RD-0032 Version: 001 : o Dec .2003




> Integrated Solutions Technology Preliminary 1ST3028

SYMBOL

FUNCTION

FR

Polarity switch control signal
+ Normally, the polarity changes once at every frame.
« Please refer the "TRUTH TABLE" in Functional Operations.

MODE

Mode selection pin
+ When set to Vgglevel "L", single maode is selected;

When set to Vpplevel "H", dual mode is selectad.
- Refer to "RELATIONSHIP BETWEEN THE DISP

OUTPUT PINS" in Functional Operations.

DATA AND LCD DRIVE

DMIN

Dual mode data input pin

« If MODE sets to Vg level "H", iSTSO% ‘ the dual mode, and DMIN is the duzal mode
data input pin.

- Refer to "RELATIONSHIP BETWEEN'TH

YI"\,1 20

LCD drive output pins
- One of the voltages (Vo, ¥

to the "TRUTH TABLE" iriiur

Document No. :IST-RD-0032 Version: 00] . Dec .2003
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Preliminary 1IST3028

e
Functional Operations
TRUTH TABLE
FR LATCH DATA /DISPOFF LCD DRIVE OUTPUT VOILTAGE LEVEL (Y1-Y120)
L L H Vy
L. H H Vo
H L H Vy
H H H
X X L

NOTES:

&

PATA

MODE SHL DIO; DIO., DMIN
L L 1= Yizo Input Output X
(Single) H Yazo => Y4 Output | Input X
Y1 Yeo
"""""""""""""""""""" Output 1 t
H L Yot > Yoo Input utpu npu
Dual ' .
(Duab H s [ )%:f'z"i"?ﬂ“ """""""" Output Input Input
NOTES:
+ L:Vgs (0 V), H: VDD (+2.5 to +5.5 V), X: Don't care
+ "Don't care” should be fixed to "H" or "L", avoiding ftoating.
Dec .2003
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Integrated Solutions Technology Prefiminary 1ST3028
CONNECTION EXAMPLES FOR MULTIPLE COMMON DRIVERS
(a) Single Mode (SHI.= “L")
First Last
Y1 Y121! T‘G Y12l] VY‘I Y‘!Zﬂ
. Do, —» nio, L DiO, oI, & DO, DIO, = DIO,
. &8 2 28 2 =8 g
522832 3¢ 5 35358 ¢ A EEEN:
CK
VSB
VSE
VBS
DISPOFF
FR
(b) Single Mode (SHL= “H")
FR
.IDISPOFF
VDD
VSB
VSS
CK
n:lux:_lmgx E&_lmgx &&ilggx
mg%égu gﬁégo %“’ggo
Do, Dio, 2 Do, Dio,R DIo, Dig, & DIO,
Yim Y, Yo _Y1 Y_\zu ¥,
First l l Last
Document No, IST-RD-0032 Version: 001 Dec .2003




*Integrated Solutions Technology

Preliminary 1IST3028

{c) Dual Mode (SHL= “L™)

First1 Last1 First2 Lasl2
Y“ Y120 Y‘ Yﬁ] YG'I YiZD YI Y12ﬂ
pio1 —» Do, u DIo, DIo, L DIo, IO, 4 Do,
1w o w [s] ul e
z2 3. % - z8 . %
¥ =4 9 v @ @
IR § 8550 F $ 3% % 8 F
CK
DMIN
VEE
Voo
VSS
IDISPOFF
FR
(d) Dual Mode (SHL= “H")
FR
IDISPOSF
Voo
VEE
VEE
OMIN
cK
EE 3 BE8 E534%8 Ebz 8859
5] o
5 28 5 g8 5 83
DIO, DIo, & DIO, DIo, & DIo, Dio, 9 Dlo,
Y12I! Y: Yﬂﬂ Y_G‘\ Yan Y1 Y120 Y1
Firstt Lastt First2 : Last2
Document No. . IST-RD-0032 Version: 001 . Dec .2003




*Integrated Solutions Technology ~ Preliminary 1ST3028

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL; APPLICABLE PINS RATING UNIT NOTE

Supply voltage (1) Vop Voo -0.3to+7.0 )

Vo Voo, Vor -0.3 to +45.0 Vi
Supply voltage (2) Vi Vi, Vir -0.3to VO +0.3 \'4

Vy Vi, Vg -0.3to VO +0.3 \' 12

Vs Vs, Vsr -0.3 to VO +0.3 v

CK, MODE, FR,
Input voltage Vi SHL, DIQ,, DIQ,, A"
| /DISPOEF, DMIN
{Storage temperature Tsre h 8 {0 +125 T
NOTES:
1. TA=+257C
2. The maximum applicable voltage on any pin with respeét;ﬁ:s
RECOMMENDED OPERATING CONDITIONS
PARAMETER _ |SYMBOL| APPLICABLE MIN. | TYP. | MAX. | UNIT | NOTE

Supply voltage (1) Voo +2.5 +5.5 \' 12
Supply voltage (2) Vo +15.0 +42.0 %
Operaling temperature| - Topr -20 +85 C
NOTES:
1. The applicable voltage on any pin with
2. Ensure that voitages are set such th\ Ve Vs Vi< Wy
Decument No. :IST-RD-0032 Version: 001 Dec .2003
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Preliminary 1IST3028

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vssz V5‘: 0 V, VDD: +25 .to +5.5 V, V(): +15.0 to +42.0 Vr TQpRz -20 to +85 Gc)

PARAMETER SYMBOL| CONDITIONS | APPLICABLE PINS MIN. | TYP. | MAX. | UNIT |NOTE

linput “Low” voltage | v, DI04, DIO,, CK, DMIN 0.2Voo| V

SHL, MODE, FR
Ilnpul “High” voltage | v /DISPOFF 0.8Vpp
Output “Low” voltage | v, 1oy =+0.4 mA : ' +0.4 V
! P . 9 Vo | lo DOy DIO -
Output "High” voltage| Vg, | lon=-0.4 mA ‘ bo-0.4 \

DIO1' DIOQ, CKa

he Vi= Vs SHL, MOD% «10.0 | pA

IDISPOFF 4

Input leakage current :
b +10.0| pA
Input pull-down current| lqp 1000 pA
05 0.8
Output resistance Ron 0.8 1.3 KQ
1.3 1.8

Standby current lste 50.0 [ pA 1
Supply current {1) oo 60.0 [ pA 2
Supply current {2} lo 12001 pA 2
NOTES:
1. Vop=+5.0V, Vo= +42.0 V, V, = Vi . _
2. Vpp=+5.0V, Vu=+42.0V, fcx= 41.6 kHz, frr = 80 Hz, 1/480 duty operation, no-load.
Document No.:IST-RD-0032 Version: 001 Dec .2003
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Preliminary 1ST3028

AC Characteristics

{(Ves=Vs=0V,Vpp=+251t0 +5.5V, Vp=+15.0to +42.0 V, Tger = 30 to +85 °C)

11

PARAMETER SYMBOL CONDITIONS MIN. ! TYP. | MAX. | UNIT
: Vpp=+5.0% 0.5V 250
Shift clock period tex ns
Vpp =+2.5to +4.5V 330
' Vpp=+5.0% 0.5V 15 ns
Shift clock "H" pulse width bwern
Vpp =+2.5to + 44 » 30 ns
Data setup time 30 ns
Data hold time 50 ns
'!Input signal rise time 50 ns
input signal fall time 50 ns
/DISPOFF removal time 100 ns
/DISPOFF "L" pulse width 1.2 us
170
[Output delay time (1) ns
250
|Output delay time (2) C=15pF 1.2 Hs
Quiput delay time (3) C.=15pF 1.2 Us
Document No. IST-RD-0032 Version: 001

Dec .2003




* Integrated Solutions Technology Preliminary 1ST3028

Timing Chart of Common Mode

tdc
oK —t’/ » \TF—/i /
tSI.I _tH »
o N, X__
tD

Do, ' X
KNDL' tSD

{DISPOFF \ /

FR X
CK —\

k

tPD1

PO2

/DISPOFF X
tPD3
Y Y X
[ SHL="L"]
Document No. .IST-RD-0032 Version: 001 Dec .2003
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Freliminary 1IST3028

PRECAUTIONS

Precautions when connecting or disconnecting
the power supply

This IC has a high-voltage LCD driver, so it may be
permanently damaged by a high current which may
flow if voltage is supplied to the LCD drive power
supply while the logic system power supply is

floating. The details are as follows.

‘® When connecting the power supply, connect the

LCD drive power after connecting the logic

system power. Furthermore, when disconnecting -

the power, disconnect the logic system power
after disconnecting the LCD drive power,

It is advisable to connect the serial resistor (50 to
100 Q ) or fuse to the LCD drive power V; of the

system as a current limiter. Set up a suifable

value of the resisfor in consideration of the:

And when connecting the logic power supply, the
logic condition of this |C inside is insecure.
Therefore connect the LCD drive power supply
after résetting logic condition of this IC inside on
IDISPOFF function. After that, cancel the /DISPOFF
function after the LCD drive power supply has
become stable. Furthermore, when disconnecting
the power, set the LCD drive oufput pins to level Vj
on /DISPOFF function. Then, disconnect the logic
system power after disconnecting the LCD drive
power. '

When connecting the power supply, follow the

% recommended sequence shown here.

4

-

display grade.

Vpp e

VDD
Veg —
' Voo —

IDISPOFF
Veg —
vV, —

VO
Veg —

N S Sy
S S \._r—\

Document No.IST-RD-0032 Version: 001
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v Integrated Solutions Technology Preliminary 18T3029

IST30 29 240-output LCD Segment Gate Driver IC

DESCRIPTION

The IST3029 is a 240-output segment gate driver IC and suitable for driving medium/large size dot
matrix LCD panels. Also, the IST3029 may use with IST3028 common gate driver, and the cormnbination of
these two devices make suitable for a low power consumption, and high-precision LCD product.

FEATURES
» Number of LCD drive outputs: 240
« Supply voltage for the logic system: +2.5to +55V
+ Supply voltage for LCD drive: +10.0to + 420V
* Low power consumption
+ Low output impedance
« Operating temperature: -20 to +857C
« Shift clock frequency :
25 MHz (MAX.); Vpp = +5.0 fo £ 0.5V
15 MHz (MAX.): Vpp = +3.0 to + 4.5V
12 MHz (MAX.): Vpp = +2.5to + 3.0V
« Selectable 8-bit/16-bit parallel data bus input
« Built-in 240-bit bi-directional shift register
* Build-in counter stops internal clock at the time of 240

bi-directional registers are full, and may reset
automatically with LP signal.
- « Shift register circuits may reset by active /DISPOFF
+ Package: TCP/Gold Bumped Chip

Document No, . IST-RD-0033 Version: 001 Dec .2003




Integmted Solutions Technology Preliminary 1ST3029

BLOCK DIAGRAM
VOR V12R V34R V‘SR Y1 YZ Y239 Y240
FR LEVEL Ve
IDISPOFF SHIFTER 240-BIT 4-LEVEL DRIVER Vo
}240 V1Z_
, »l 240-BIT LEVEL SHIFTER v
EI0 L ®
! i : : ACTIVE |
CONTROL »
BIG, - >l 240-BIT LINE LATCH/ SHIFT REGISTER
A ’15 ’18 g }15 """" }13 ,18 }15
v &msx2
Lp pata | | | [eee----
CONTROL T tATcH
X 3 ¥ VR A 3 3
oK LOGIC ILEIRINIX! JINIX;
W) | DATA LATCH CONTROL |
SHL N o
1 v A 16
MD SP CONVERSION & DATA CONTROL
(8TO 16 0r 16 TO 16) l
N L
VDD VSS
" Document No.:IST-RD-0033 Version; 001 Nov .2003




Iniegrated Solutions Technology

Prefiminary 1ST3029

BASIC OPERATIONS AND DESCRIPTION OF FUNCTION BLOCKS

BLOCK

FUNCTION

Active Control

Depending on the master/slave mode and shift direction of the device, Active Control
module determines the function of EIO1/E102 as an input or output signal pin. Once the
completion of 240-bit data latch finished, the active device becomes non-active, then

cascades a signal through EIO1/EIO2 to active next device.

SP Conversion
& Data Control

Control of data Dlo~D115 input sequence and organlzatlon to pipe data are the major
E W |

Data Latch Controt

Data Latch

and drive LCD output. The amount of the
Line Latch/ jment mode function, an LP signal will move all
Shift Register

itput.

|Level Shifter

4-1 evel Driver

Control Logic

S 3
The Control L% ; ‘
connect to t% seka

Function

‘ scnﬁi‘on to get detail and idea of the madule.

Document No. JIST-RD-0033 Version: 001
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“Integrated Solutions Technology Preliminary 1IST3029

PIN DESCRIPTION

SYMBOL HO DESCRIPTION
Y12 Yo 0 LCD drive output
Vou Vor - Power supply for LCD drive
Vo, Vior - Power supply for LCD drive
Vi, Var - Power supply for L.CD drive
Vi, Vg - Power supply for LCD drive
SHL ! Left or Right shift direction selection con| 0 | pin g
Voo - Power supply for logic system (+2.5 &

Inputfoutput pin for input data initia!j.zéﬁ pletion of the device. Pleass refer|

EIO, EIO, VO lto Function Description for detaii r%%% efinition.
Dly~Dlys5 ] B-bil/18-bit parallel data input hifs ™
/DISPOFF | LCD driver output control disa
XCK ] Clock for chip device use *
LP | Clock for chip device use
FR |
MD ]
Ves -

Document No.:IST-RD-0033 Version: 001 Nov 2003




~ 1ntegmted Solutions Technology Preliminary 1IST3029

-FUNCTIONAL DESCRIPTION

Pin Functions

SYMBOL FUNCTION
Voo System power supply pin, logic high, connected to +2.5 to +5.5 V.
Veg Ground pin, logic low, connected to OV.
VoL Vor Biased power supply pins for LCD driver voltage
Viar, Vior + Normally the biased voltages is set by a resis%i,vidf‘
Vaar, Var * Ensure the voltages are set such that Vss § < Vi< V.
Vs, Vsr
LCD display data input pins
+ 16-bit/8-bit parallel data input bus.
Dlg-Di .
e » Refer to "RELATIONSHIP BETW
XCK
LP
SHL
/DISPOFE « This pin also works as a reset function control, and content inside the display registers|
will be clear out.
« The table of logic values is shown in "TRUTH TABLE" in Functional Operations.
Document No.:IST-RD-0033 Version: 001 ' Nov .2003




“Integrated Solutions Technology Preliminary 1ST3029

SYMBOL

FUNCTION

FR

Polarity switch control signal
+ Please refer the "TRUTH TABLE" in Functional Operations.

MD

Mode selection pin

. When set to Vg fevel "L", 8-bit parallel input mode is set.

+ When set to Vpp level "H", 16-bit parallel input mode is set.

* Refer to "RELATIONSHIP BETWEEN THE DISPLAY DAQ\I'A AND LCD DRIVE OUTPUT

PINS" in Functional Operations.

EIO-EIQ;

| - Refer to "RELATIONSHIP BETWEEN THE DISPLAY DATA AND LCD DRIVE OUTPUT

IST3029 as a master device: \\\
As a master device, the E1O,input pin é%@nnect to Vss. Once a high pulse LP signal
comes, an internal counter will reset todgro, aﬁ% immediately 1ST3029 is in active mode to

fake Dig-D|7 or Dlo'D|15 data. At co

next slave ‘
+ If SHL control pin is at Vgglevel "%, then EIQ, is output and ElQ,is input.
+ If SHL control pin is at Vpg level "H", then EIQ, is input and EIO, is output.

PINS" in Functional Operations.

YI"Y240 .

LCD drive output pins
+ One of the voltages (V, Viz, Vas, o Vi) will be driven out to the LCD output. Please refer to
the "TRUTH TABLE" in Functional Operations.

Document No..IST-RD-0033 Version: 001 Nov .2003




~ EIm‘q_gn*ated Solutions Technology Prefiminary 1ST3029

Functional Operations

TRUTH TABLE
FR I.LATCH DATA IDISPOFF LCD DRIVE QUTPUT VOLTAGE LEVEL (Y -Yous)
L L H Vi
L H H Vs
H L H Viz
H H H Vo
X X L Vs
NOTES:

* Veg Ve V< Vi< Vg, L: Vs (0 V) H: Voo (+25 to +55%
+ "Dor't care” should be fixed to "H" or "L", avoiding floa"

Document No. IST-RD-0033 Version: 001 ' Nov .2003
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RELATIONSHIP BETWEEN THE DISPLAY DATA AND LCD DRIVE OUTPUT PINS

{a) 8-bit Parallel Input Mode

MD SHL ElO, EIO, DATA NUMBER OF CLOCKS
INPUT | 36 CLOCK | 29CLOCK | 28 CLOCK ™ 3CLOCK | 2CLOCK | 1CLOCK
Dio h €} Yo Yiz ces Yaiz Yaos Y2as
B2, Yo Yo Yas e Yazis Yazg Yoas
Dlz Ya Y Yo .- Yzio Yaov Y 2as
L L Output] Input Bls Ya Y2 < Yz Yzzs Yaae

Dl, Ys Yaa Yozt | Yoo Yoz
Dis h £ Y14 Yoo Yaao Yza8
Dls Y7 Yis Y223 Y31 Yoas

Di-. Ye h €7 Yaza Yoaaz Y a0

Yaa Yais Ys

Yaa Yas _Ye

Yoz Yia Ye

: Y1 Yz Ys

L H Input |Output

) it » Yzo Nz Ya
Yo h &%) Ya

Yie Yio Yo

Y1z Yo Y4

Document No. JIST-RD-0033 Version: 001 - _ Nov .2003
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Preliminary 1ST3029

(b) 16-bit Parallel Input Mode

MD SHL ElO, EI0, DATA NUMBER OF CLOCKS
INPUT | 15CLOCK | 14 CLOCK | 13 CLOCK es JCLOCK | 2CLOCK | 1CLOCK
Dlo Y Yaz Yaa . Yioa Yzo0 Y225
Dl Ya Yis Yas - Yis4 Yaz10 Noze
Dl Ya Yao Yas . Yios Yot Y227
Dis Ya Y20 Yas - Yiges Yoz Yaza
Dis Ys Y24 Yaz Yoz Yz1a Yaza
Dis Ys Yoo Yaa‘i%& Yios Yz1a Y230
Dig Yy Yaa Y ag [ Y100 Yz1s Y31
Dl Ya Yoa o Y00 Yais Yoaz
H - Qutput) Input Dlg Yo Yoas Y:; . Y204 Yoz Yaaa
Dlg Yo Yas ¥ - Yoz Yais Yaag
\ - Y203 Y2'1 Q Y235
. Y204 Yazo Yaze
Yoos Y224 Yoar
- Y206 Yoz Yoas
- Yao7 Y223 Yoao
. Yaos Yaza Yzao |
- Yar Yaa Yag
- Yas Yao Yia
. Yas Yzo Ya
. Yas Yag Yz
- Yas Yar Y
. Yaz Yazs Yo
H H Input - Yax Yas Yo
. Yao Yza Ya
- Yag Yaa Yz
- Yag Yaz Ys
Yaz Y21 Ys
- Yas Y0 A
. Y3aa Yag Yo
. Xaz Yz he)
Document No. IST-RD-0033 Version: 001 Nov .2003
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'COI\_INECTION EXAMPLES OF MULTIPLE SEGMENT DRIVERS

(a) When SHL= “L”

Top data Last data
H 1
: !
! Data flow —————= i
\ \
YZ-IU . Y1 YMD » Y1 Yﬂﬂﬂ . Y1
— 80, ElO, B0, EID, EIO, Elo,
SHL SHL SHL
= - =
x G ] e w g
o 2 o = o ‘a
g o 8 & 5 g5 5 F 37 8% =5 E 7
XCK
LP
MD
FR
Dl D, 167
VSE
(b) When SHL= “H”
Voo
6y
Dl,-Dl, 7
FR
MD
LP
XCK
= oo oo X = ¥ oA ox = ¥ o o X
C".- L F - g 0".‘.’ s 3. >(_<) C\!‘E L = 4 g
=1 a a
—t SHL SHL SHL
' o, ElQ, ElO, EID, > EI0, Elo,
Yy ———— Yo Y, ——— Yo Y, ——Yoy
Q Data flow ————rer——fip~ ?
; :
i — i
Top data Last data
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TIMING CHART OF 4-DEVICE CASCADE CONNECTION OF SEGMENT DRIVERS

FR X
v ] [
xex MMM JUUHIL T U JUUUL

TOP DATA
DI,DI, [1]2] 1]z} 12 el Bl 2
P acicca T deviceB T devieeC T devieeD |
. EI H
(device A) L
EO
(device A) U
EO
{device B) Ll
EO
(device C) LI
* =30 in 8-bit parallel input mode
n=15 in 16-bit parallel input mode
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL| APPLICABLE PINS RATING UNIT NOTE

Supply voltage (1) Voo Voo -03t0+7.0 \"

Vo VoL, Vor -0.3to +45.0 i
Supply voltage (2) Viz Via, Vior -0.3 to VO +0.3 v

Vay Vag, Vasr 0.3to V0 +0.3 \'i 12

Vg Ve, Vir -0.3 to V0 +0.3 V

Dlg-Dlss, XCK, LP, FR, N §
Input voltage V, |MD, SHL, EIO;, EIO,, D +0.3 v
/DISPOFF
Storage temperature Ts1e, to +125 T
NOTES
1. TA=+25C.
2. The maximum applicable voltage on any pin with resp
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL TYP. MAX. | UNIT | NOTE
Supply voltage {1) Vi +5.5 \i 12
Supply voltage {2} Vi +42.0 \
Operating temperature| Topg +85 C
NOTES:
1. The applicable voltage on any pin W)I% ct to Vg (0 V)
2. Ensure that voltages are set suc s s V< Vs Vo< V.
Nov .2003
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ELECTRICAL CHARACTERISTICS

DC Characteristics

(Ves=Vs =0V, Vpp=+25t0+55V, Vy=+100to +420 V, Topr = -20 to +85 C‘C)

1. Vpp =450V, Vy=+40.0V, V|H=j/}bj|s,‘
2. Vpp=+5.0V, Vy=+40.0 V, fixc '

El = VDD-

The input data is turned ovef‘:

yifata taking clock

4. Vpp=+5.0V, Vp = +40.0 V, fxex = 25 MHz,

fip = 38.4 kHz, frr = 80 Hz, no-load.

PARAMETER SYMBOL| CONDITIONS | APPLICABLE PINS | MIN. | TYP. | MAX. | UNIT [NOTE
Input “Low” voltage | v, Dhig-Dlo, XCK, LP, SHL, 0.3V, V
FR, MD, EIO,, EIO,,
' linput “High” voltage | v, IDISPOFF
IOutput “Low” voltage| Vg | lg=+0.4 mA +H04 | V
T, EIO;, EIO;
IOutput High” voltage| Voy | loy=-0.4 mA v
Input leakage current I |Vss <=Vin<=Vpg All input pi +-10.0( pA
1/0 leakage current | lyo |Ves <=Vin<= Vo EIO +-10.0| pA
V=40V 0.8 1.3
| AVan|
Output resistance Ron 0.5V V=30V 1.3 1.8 KQ
- |Vo=20v 18 | 2.3

Standby current lste 75.0 | pA 1
Supply current (1

PRy U ( ) IDD1 24 mA 2
{Non-active Mode) :

" 1Supply current (2

Pply (2) oo 144 | mA | 3
{Active Mode)
Supply current (3) Iy 20 | mA 4
NOTES:

(16-bit parailel input mode).

. Vop=+5.0V, V= +40.0 V, fyck = 25 MHz, no-load,

El = Vss.
The input data is turned over by data taking clock
{16-bit parallel input mode).

The input data is turned over by data taking clock
{16-bit paralle! input mode).

Document No. :JST-RD-0033 Version: 001
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AC Characteristics

(Mode 1) (Vss=Vs=0V, Vp=+5.010 105V, V= +10.0to +42.0 V, Topr = -20 to +85 °C)

(the figure in parenthesis applies when Torr1 = -20 to +60 C)
PARAMETER SYMBOL| CONDITIONS | MiN. | TYP. | MAX. | UNIT |[NOTE

Shift clock period twek tr, te2 7 (B) ns | 40(36) ns 1

Shift clock "H" pulse width twekn ns

Shift clock "L" pulse width b ns

Data setup time tps ns
‘|Data hold time ton ns

Latch pulse "H" pulse width twipn ns

Shift clock rise o latch pulse rise time o 5 ns

Shitt clock fall to latch pulse fall time faL 25 ns

Latch pulse rise to shift clock rise time fig 25 ns

Latch pulse fall to shift clock fall time 25 ns
|Enable setup time 5{4) ns

Input signal rise time 50 ns 2

Input signal fall time 50 ns
Output delay time (1) 28(27}| ns
{Output delay time (2) 1.2 ps
Htput delay time (3) 1.2 us
NOTES:

1. Takes the cascade connection intaior

2. (twok- twoxn= twok )2 is maxitum iithe case of high speed operation.

Document No.IST-RD-0033 Version: 001 : Nov .2003
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(Mode 2) (Vss=Vs=0V, Vpp=+3.0to +4.5 V, Vp=+10.0to0 +42.0 V, Topr = -20 {0 +85 OC)
(the figure in parenthesis applies when Topr1 = -20 to +60 C)

_PARAMETER SYMBOL| CONDITIONS | MIN. [ TYP. | MAX. | UNIT |NOTE

Shift clock period twek tr, tr=10ns | 66(60) ns 1

Shift clock "H" pulse width twekn 23(20) ns

Shift clock "L" pulse width twexe 23(20) ns

Data setup fime tos ! 4 ns

Data hold time i fon ns
|Latch pulse "H" pulse width twipk ns

Shift clock rise to latch pulse rise time o ns

Shift clock fall to latch pulse fall time fs1 ns

jLatch pulse rise to shift clock rise time ns

ILatch pulse fall to shift clock fall time ns
IEnabIe setup time 12(10) ns

Input signal rise time 50 ns

Jinput signal fall time 50 ns
lOutput delay time (1) 44(40)| ns

Qutput delay time (2) 1.2 ps

Output delay time (3) 1.2 us
NOTES: )

3. Takes the cascade connection lrg\i\) r%gderation.

4. (bwex tworn twaa Y2 18 maxim Lﬁ\\ ‘case of high speed operation,

Document No, .IST-RD-0033 Version: 001 ' : Nov .2003
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{(Mode 3) (Vss=Vs=0V, Vpp=+2.5t0 +3.0 V, Vo= +10.0 to +42.0 V, Tops = 20 to +85 °C)

PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. [ UNIT |NOTE
Shift clock period _ twex tr, tr$ 10 ns 82 " ns 1
Shift clock "H" pulse width bt 28 ns
Shift-clock "L" pulse width twowe 28 ns
Data setup time tog ns
{Data hold time ton ns
Latch pulse "H" pulse width 7 twien ns
Shift clock rise to latch pulse rise time ns
Shift clock fall to latch pulse fall time ns
Latch pulse rise to shift clock rise time ns
Laich pulse fali to shift clock fall time ns
Enable setup time ns
input signal rise time 50 ns 2
Input signal fall time 50 ns | 2
Output delay time (1) 57 ns
Output delay time (2) 1.2 Hs
Output delay fime (3) 1.2 ps
NOTES:
5. Takes the cascade connection into ¢
8. (tweke twexn- twer )2 is maximu ase of high speed operation.
Document No, . IST-RD-0033 Version: 001 . . NOV .2003
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Timing Chart of Segment Mode

twu.PH R
LP —/ N
tLD - tSL » ‘LH
‘LS » tWCKH
/: fwors
w— N NV
tW('_‘K tDS tI}H
b1,-DI, X LAST DATA >< TOP DATA )(
Fig.6 Timing Chara dhstics ()
I e
XCK

El
tD
EO : —
* n=30 in 8-bit parallel input mode
n=15 in 16-bit parallef input mode
.7 Timing Characteristics (2)
FR p
) tro
LP ——\
*
tPIJ?.
DISPOFF X
Y1‘Y240 X

Fig.8 Timing Characteristics (3)
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PRECAUTIONS

Precautions when connecting or disconnecting
the power supply

This IC has a high-voltage LCD driver, so it may be
permanently damaged by a high current which may
flow if voltage is supplied to the LCD drive power
supply while the logic system power supply is
floating. The details are as follows.

® \When connecting the power supply, connect the

~ LCD drive power after connecting the logic
system power. Furthermore, when disconnecting
the power, disconnect the logic system power
after disconnecting the LCD drive power.

It is advisable to connect the serial resistor (50 t
100 & ) or fuse to the LCD drive power V, of the

system as a current limiter. Set up a suitable

value of the resistor in consideration of they

Integmted Solutions Technology

And when connecting the logic power supply, the
logic condition of this |C inside is insecure.
Therefore connect the LCD drive power supply
after resetting logic condition of this IC inside on
[DISPOFF function. After that, cancel the /DISPOFF
function after the LCD drive power supply has
become stable. Furthermore, when disconnecting
the power, set the LCD drive output pins to level Vs
on /DISPOFF function. Then, disconnect the logic
system power after disconnecting the LCD drive

power.

%When connecting the power supply, follow the

ecommended sequence shown here.

display grade.

VDD - (C

Voo Voo — J) \ |

— ((
IDISFOFF :DD _ J) \

Yo = {

" \_
Veg —
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