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EFEUREKA

EK7010TCE-140P1

240 Output Segment/Common LCD Driver

Description

The EK7010 is a 240 output segment/common LCD
driver adaptable to drive a large scale dot matrix panel.
It uses the Tape Carrier Package(TCP) to greatly
reduce the size of the LCD module. EK7010 consumes
very little power. Large LCD panels can be assembled
by cascading EK7010s. In Segment Mode, the input
data can be either 4-bit parallel or 8-bit parallel, selected
by the Mode Select pin (MD).

Features

CMOS process

Logic power supply : 2.5V to 5.5V

Low power consumption

240 LCD display output

Supply voltage for LCD driver :15 to 40V
Package : TCP, COG available

Features in Segment mode

e Shift clock frequency : 20MHz max. at V=5V
e 4bit/8bit parallel input

e Automatic transfer of enable signal

e Automatic counting in the chip select mode. The
internal clock is stoped by automatically counting

240 of input data.

Features in Common mode

e Shift clock frequency : 4MHz max. at V=5V

e Built-in 240-bit bidirectional shift register

e Single mode (240-bit shift register) or Dual Mode
(two 120-bit shift registers) with these options:
1.YTL —Y240
2.Y240 —YI Single mode
3.YlL — Y120, Y121 —Y240 Dual mode
4.Y240—Y121, Y120 —¥Y1

Single mode

Dual mode

Block Diagram Y, Y, Y. Y. i
£ FF F~ ¥
Ve _— > «— V,
V/sR D — < V43L
Vig ————————> 240-bit 4-level Driver «—V,
Vor, ———> -V,
240-bit level shifter
FR —>
DISPOFF — » T T
EIO1 «—>»
EIO2 «—>»
LP —>| Control Bidirectional shift Register
XCK—>|  Logic
LIR —>
MD —>»
S/IC —>»
TEST1—>»>
Data Latch
DI, DI,
Fig.1
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EK7010TCE-140P1

EFEUREKA

Pin Configuration
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Fig.2
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FUREKA EK7010TCE-140P1

Pin Designations

Pin No. Symbol /o Designation
2 to 241 Y1-Y240 O | LCD output
;47‘45" 245, 274, VoL, VoR - Power supply for LCD driver level
246, 273 VizL, Vi2R - Power supply for LCD driver level
247, 272 V43L, V43R - Power supply for LCD driver level
248,271 V5L, V5R - Power supply for LCD driver level
269 Vs - Ground
250 Vi - Power supply for logic circuit(+2.5 to +5.5V)
251 S/C 1 Segment mode/common mode selection
252 EIO2 e Input/output for chip select or data of shift register
253 to 259 DIo-DIs I Input of display data in segment mode

Input of display data for Segment mode, or Dual mode data input

260 b1 I for common mode.
261 XCK 1 Display data shift clock input in segment mode
262 DISPOFF 1 Control pin input to deselect output level
263 Lp I Laj[ch pulse.input in segment .rnode.
Shift clock input for shift register in commond mode
264 EIO: /O | Input/output for chip select or data of shift register
265 FR 1 AC-converting signal input for LCD driver waveform
266 L/R 1 Display data shift direction selection
267 MD I Mode selection
268 TEST: I Test mode selection
B [ | - [pemrans

Tab.1
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FUREKA EK7010TCE-140P1

Input/Output Circuit
VDD
m Dc Dc Input Signal
(Applicable pins)
L/R, S/C, Db~ DI
VssS DISPOFF, LP, FR, MD
Fig.3 Input Circuit(1)
VDD
[1] > > Input Signal
}7 Control Signal (Applicable pins)
DI, XCK
Vss Vss
Fig.4 Input Circuit(2)
VDD
[1] * {>c {>c Input Signal
}7 Vop (Applicable pins)
TEST:
Vss Vss
Fig.5 Input Circuit(3)
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FUREKA EK7010TCE-140P1

VDD
. N N i
> > Input Signal
}7 Control Signal
VSS Vss
VDD
( Output Signal
I/O
Control Signal
(Applicable pins)
EIO, EIO:
Fig.6 Input/Output Circuit
VO VIZ
Control Signal 1 —{ >—E‘ }— Control Signal 2
0]
Control Signal 3 4{ l'i E|| }7 Control Signal 4
(Applicable pins)
YitoY a0

Vi Vss Vs

Fig.7 LCD Driver Output Circuit
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FUREKA EK7010TCE-140P1

Pin Functions
(Segment mode)

Symbol Function

Voo Logic circuit power supply +2.5 to +5.5 V

Vi Ground pin

VOR, VOL Power supply for LCD driver voltage level

VI2R, Vi2L @ Normally, the bias voltage used is set by a resistor divider.

V43R, V43L @ Ensure that voltages are set such that Vss<V5<V43<V12<Vo.

V5R, V5L @ ViR and ViL (i=0, 12, 43, 5) should be externally connected to reduce the difference
between the waveforms of the output pins Y ~Y, .

DIo~DI7 Input for display data
@ In 4-bit parallel input mode, input data into the 4 pins DIo~DI3 Connect D14-DI7 to V  or
Voo
@ In 8-bit parallel input mode, input data into the 8 pins DIo~DI7.

XCK Input clock pin for displaying data
@ Data is read on the falling edge of the clock pulse.

LP Latch pulse input for displaying data
@ Data is latched on the falling edge of the clock pulse.
Direction selection for reading display data

L/R @ When set to V., data is read sequentially from Y,, to Y,.
@ When set to V,, data is read sequentially from Y, to Y, .

DISPOFF Control input to deselect output level
®The input signal is level-shifted from logic voltage level to LC drive voltage level and
control LCD drive circuit.
@ When set to Vss level "L", the LCD driver output pins (Y ~Y,,) are setted to level V,
@®While set to "L", the contents of the line latch are cleared, but read the display data in the
data latch regardless of condition of DISPOFF. When the DISPOFF function is cancelled, the
driver outputs deselect level (V,, or V,,), then outputs the contents of the data latch on the
next falling edge of the LP. At that time, if DISPOFF removal time does not meet the
conditions shown in Tab.15, it can not output the reading data correctly.

FR AC signal for LCD driver output level

@®The input signal is level-shifted from logic voltage level to LCD drive voltage level, and
controls LCD drive circuit.

@®Normally, inputs a frame inversion signal.

@The LCD driver output voltage level of output pin can be setted using the line latch output
signal and the FR signal.

@Truth table is shown on Tab.6 & Tab.7.

Tab.2
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FUREKA EK7010TCE-140P1

Pin Functions
(Segment mode)
Symbol Function
MD Mode selection
® When set to V| level "H", 4-bit parallel input mode is selected.
® When set to V,, level "L", 8-bit parallel input mode is selected.
®The relationship between the display data and driver output pins is shown on Tab.8 & Tab.9.
S/C Segment mode/common mode selection pin
® When set to V,, segment input mode is set.
Input/Output for chip selection
® When L/R input is at Vg level "L", EIO, is set for output, and EIO, is set for input.
®When L/R input is at V, level "H", EIO, is set for input, and EIO, is set for output.
EIO1 @ During output, set to "H" while LP*XCK is "H"and after 240-bit data have been read, set
EIO2 to "L" for one cycle (from falling edge of XCK to next falling edge of XCK), after which it
returns to "H".
® During input, after the LP signal is input, the chip is selected while EI is set to "L". After
240-bits of data have been read, the chip is deselected.
TEST1 Test mode selection
® During normal operation, tie to Vss level "L".
LCD driver output
Y.y ® Corresponding directly to each bit of the data latch, one level(Vo, V12, V43, or V) is selected
L0 for output.
@ Truth table values is shown on Tab.6 & Tab.7 .

Tab.3
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FUREKA EK7010TCE-140P1

Pin Functions
(Common mode)

Symbol

Function

Logic circuit power supply pin connects to +2.5 to +5.5 V.

Ground pin.

Power supply pin for LCD driver voltage bias

@ Normally, the bias voltage is setted by a resistor divider

® Ensure that voltages are setted such that ( V SV.<V, <V <V))

eV and V (i=0, 12, 43, 5) should be externally connected to reduce the difference
between the waveforms of the output pins Y ~Y,,.

Bidirectional shift register input/output.

® Output when L/R is setted at Vss level "L", input when L/R is at V level "H".
® When EIO, is used as input pin, it will be pull-down.

® When EIO, is used as output pin, it not be pull-down.

Bidirectional shift register input/output.

® Input when /R is setted at V level "L". output when L/R is at V| level "H".
® When EIO, is used as input, it will be pull-down.

® When EIO, is used as output, it will not be pull-down.

LP

Bidirectional shift register clock pulse input
@ Data is shifted on the falling edge of the clock pulse.

L/R

Bidirectional shift register shift direction selection
® When set to V, data is shifted from Y, to Y.

® When set to V_ , data is shifted from Y toY,,.

DD’

DISPOFF

Control input pin to deselect output level

® The input signal is level-shifted from logic voltage level to LCD drive voltage
level, and controls LCD drive circuit.

® When set to "L", the LCD driver output pins (Y,-Y,, ) are set to level V..

® While set to "L", the contents of the shift resister are cleared. When the DISPOFF
function is canceled, the driver outputs deselect level (V,, or V). and the shift data
is read on the falling edge of the LP. At that time, if the DISPOFF removal time does

not meet the conditions shown in Fig.16, then the shift data is not read correctly.

FR

AC signal input for LCD driver output level

® The input signal is level-shifted from logic voltage level to LCD driver voltage
level, and controls LCD drive circuit.

@ The LCD driver output voltage level can be set by using the shift register output
signal and the FR signal.

®Truth table is shown on Tab.6 & Tab.7.

Tab.4

8 Rev 1.1 Mar.25.2002




FUREKA EK7010TCE-140P1

Pin Functions
(Common mode)

Symbol

Function

MD

Mode selection
® When set to Vss level "L", Single Mode operation is selected, when set to V, level "H",
Dual Mode operation is selected.

DL,

Dual Mode data input

@ According to the data shift direction of the data shift register, data can be input starting
from the 121th bit

@ When the chip is used as Dual Mode, DL, will be pull-down.

@ When the chip is used as Single Mode, DI, will not be pull-down.

Segment mode/common mode selection
® When set to V level "L", Common Mode is setted.

Not used
@® Connect DI ~DI, to V, or V. Avoiding floating.

Not used
® XCK is pull-down in common mode, so connect them to Vss or open.

Test mode select
® During normal operation, tie to V, level "L".

LCD driver output

@ Corresponding directly to each bit of the shift register, one level (V,, V,, V,,, or V))is
selected.

@ Truth table is shown on Tab.6 & Tab.7.

Tab.5
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EFEUREKA

Functional Operations

Truth Table

(Segment Mode)

EK7010TCE-140P1

FR Latch Data | DISPOFF Driver Output Voltage Level(Y,-Y,,)
L L H V43
L H H Vs
H L H Vi2
H H H Vo
X X L Vs

Here, Vss £ Vs <V43 < V12 <Vo, H:Vpp (+2.5 to +5.5V), L:Vss(0 V)

X:Don’t care

Tab.6
(Common Mode)

FR Latch Data | DISPOFF Driver Output Voltage Level(Y,-Y,,)
L L H V43

L H H Vo

H L H Vi2

H H H Vs

X X L Vs

Here, V<V, <V, <V <V, HV, (+2.5t0+5.5V), L:V (0 V)

X:Don’tcare

Tab.7

Note:There have two kinds of power supply (logic level voltage, LCD drive voltage) for LCD

driver.

Supply proper voltage according to each power pin specification.
“Don’t care” means that it should be connected to “H” or “L”. Do not leave them open.

Rev 1.1 Mar.25.2002



FUREKA EK7010TCE-140P1

Relationship between the Display Data and Driver Output pins
(Segment Mode)
(a)8-bit Parallel Mode

Figure of Clock
MD |L/R |EIO1 |EIO: ﬂ:t;‘t 30 |29 |28 3 5 1
clock |clock |clock |™ clock |clock |clock
DIo Y1 Yo Y17 | Y217 Y225 Y233
DIt Y2 Y10 Y18 | Y218 Y226 Y234
DIz Y3 Y1 Y19 o | Y219 Y227 Y235
DI3 Y4 Y12 Y20 | Y220 Y228 Y236
L L Output | Input
DI4 Ys Y13 Y21 | Y221 Y229 Y237
DI5 Y6 Yi4 Y22 | Y222 Y230 Y238
DI6 Y7 Y15 Y23 | Y223 Y231 Y239
DI7 Y38 Y16 Y24 | Y224 Y232 Y240
DIo Y240 Y232 Y224 | ........ Y24 Yi6 Y38
DI Y239 Y231 Y223 |........ Y23 Y15 Y7
DIz Y238 Y230 Y222 | Y22 Yi4 Yo
DI3 Y237 Y229 Y221 ... Y21 Y13 Ys
L H Input Output
DI4 Y236 Y228 Y220 ... Y20 Y12 Y4
DI5 Y235 Y227 Y219 ... Y19 Yii Y3
DI6 Y234 Y226 Y218 ... Y18 Y10 Y2
DI7 Y233 Y225 Y217 | Y17 Yo Y1

Tab.8
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FUREKA EK7010TCE-140P1

(b)4-bit Parallel Mode

Figure of Clock
Data
clock [clock |eclock |7 clock |clock |clock

DIo Y1 Ys Yo o |....... Y229 Y233 Y237

DI Y2 Ye6 Yio  |....... Y230 Y234 Y238
H L Output | Input

DI2 Y3 Y7 Yir  |........ Y231 Y235 Y239

DI3 Y4 Y38 Yz ... Y232 Y236 Y240

DIo Y240 Y236 Y232 |........ Y12 Y38 Y4

DI1 Y239 Y235 Y231 |........ Y11 Y7 Y3
H H Input Output

DI2 Y238 Y234 Y230 |........ Y10 Yo Y2

DI3 Y237 Y233 Y229 ... Y9 Y5 Y1

Tab.9
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EFEUREKA

EK7010TCE-140P1

(Common Mode)
MD L/R Data Transfer EIO1 | EIO: DI7
Direction
L(shift to left) Y, .,—Y, Output Input X
L
(Single)
H(shift to right) Y, = Y,, Input Output X
. Y,,—Y
L(shift to left) M0 Output Input Input
Y120 Yl
H
(Dual)
. . Y — Y
H(shift to right) ! 120 Input Output Input
Y121 - Y240
Tab.10

L: V(0 V),H: V (+2.5V to +5.5V), X: Don’t Care

Note: “Don’t care” means that it should be connected to “H” or “L”. Do not leave them open.

13
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FUREKA EK7010TCE-140P1

Connection Examples of Plural Segment Drives

(a) Case of L/R="L”

top data last data
(data taking flow) :
\Z v
Y240 %Y1 Y240 %Y1 Y24O %Yﬂ
EIO, EIO, EIO, EIO, [—— *EIO, EIO,
L/R L/R|— L/R
S o Q@ o =D S a @ x —D S o 2 x =0
< 5 = T = X O = o o ! >< a4 = w o'
XCK ! AN N N N 5 —
P —————— —
MD .........
FR .........
DI,-DlI, CEEEE— RS
Vee A
Fig.8
(b) Case of L/R="H”
Vop 44— N
8
DDl ———
FR —} — 1+ I L. O
MO bt
e T B e — S e M EERNRRPR
XCK 1 I
=E2 9% 3 & 238 =& 2353
=0 e = = = a5 = =
—IL/IR —LR — LR
V,,— EIO, EIO, |- > EIO, EIO, —--evvveeee —>EIO, EIO,
Iw —>Y240 Y, ———— Y24o Y, ———— Y
A
(data taking flow) |
top data last data
Fig.9
14
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FUREKA EK7010TCE-140P1

Timing Chart of 4-Device cascade Connection of Segment Drivers

_—
o |

r Top DATA r Last DATA

DI,~DI, n12 n12 n12 n12 n12

ANV N

(Device A) (device B) (device C) (device D)

El |
(Device A)

EO
(Device A) u

EO

(device B) u

EO

(device C) u

(*) n: 4-bit parallel mode 60
8-bit parallel mode 30

Fig.10
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EFEUREKA

Connection Examples for Plural Common Drivers

EK7010TCE-140P1

FiTrst T T T T Last
Ym Y1 Yon Y1 Y24n Y1
DI,— EIO, EIO, ElO, EIOf— ElO, EIO,
L L L
Lo L L
o o o
~ % ~ N s % ) o %
5 3 £ SB¢F 5 3 5 SIa€E o g £ 5[GF
P 1
Ves(Vio)
VSS
VSS
DISPOFF
FR
Fig.11 Single Mode (Shifting toward left)
FR
DISPOFF
VDD
VSS
Ves(Vio)
i T &) W X Tn @ |
m N D: ~
k3335 “EES 2y e 5335
) 0 0
o o o
0 %) ?
0 o [a
DI, —{EIO, EIO, EIO. EIO, EIO, EIO,
11 YIO Y1 YZAO Y1 YZAO
First Last

Fig.12 Single Mode (Shifting toward right)

16
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FUREKA EK7010TCE-140P1

Fifs“ T T LasTH FiftZ T T Last2
Yao Y, Yo Yoo Yu Y, Yo Y,
DI,— EIO, EIO, ElO, S ElO, ElO,
L L L
L L L
o o o
. & . v | v |5
5 2 2 £ 8¢ o 58 S 5F o 5 2 53¢
P 1
DI,
Ves(Voo)
VDD
VSS
DISPOFF
FR
Fig.13 Dual Mode (Shifting toward left)
FR
DISPOFF
Vb
Vss
Vss(Vob)
DI2
" m a) I l o 0 |
Pk Ss54 = T
o) 0 )
o o o
2 0 24
0 a 0
DI1+—— EIO1 EIO2 El01 EIO2 ElO1 ElO2
Y Yoo Yi o Yro o Yir Yo Yi Yas0
First1 Last1 First2 Last2

Fig.14 Dual Mode (Shifting toward right)
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EFEUREKA

Absolute Maximum Ratings

EK7010TCE-140P1

Parameter Symbol | Conditions Applicable Pins Ratings Unit
Supply voltage(1) Vi Ta=25°C Vi -0.3 to +7.0 A%
Referenced
V, to V(0 V) | Vi, Vir -0.3 to +45.0 A%
\Y -0.3 to V.+0.3 \Y
" V12L’V12R !
Supply voltage(2)
Vv -0.3 to V.+0.3 A%
43 V43L’V43R 0
\A V..V, -0.3 to V,+0.3 \Y
DI ., XCK, LP, L/R,| -0.3to V_ +0.3
Ref d FR, MD, S/C, EIO,,
Input voltage V, cletence EIO,, DISPOFF \V4
to Vg
Storage temperature Tstg -45 to +125 °C
Tab.11
Recommended Operating Conditions
Parameter Symbol | Conditions | Applicable pins [ Min. Typ. Max. Unit
Referenced
Supply voltage(1) V \Y +2.5 +5.5 v
bb1to Vi (0V)
Supply voltage(2) v, Vs Vir +15.0 +40 A%
Operating
- J’_ [
temperature T, 20 85 C

Tab.12

Note:Ensure that voltages are set such that V <V <V <V <V

SS™

18
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EFEUREKA

Electrical Characteristics

DC Characteristics
(Segment Mode)

EK7010TCE-140P1

(V=V.=0 V, V_ =+2.5V to +5.5V, V,=+15.0 to +40 V, Ta=-20 to +85 °C )

Parameter Symb- Conditions ApP l.l cable Min. Typ. Max. Unit
ol pins
DI, ,, XCK,
Vi LP, L/R, FR, 0.8V,, A\
Input voltage MD, S/C,
EIO , EIO
V, 1 2> 0.2V A\
1 DISPOFF bp
on | 1,=-0.4mA EIO .EIO, V,,-0.4
Output voltage
\' I, =+0.4mA +0.4 \%
DI, ,, XCK,
e eak L [ V&EVos LP. /R, FR, +10.0| pA
curcent MD, S/C,
. V=V EIO,, EIO,, 100| pa
LIk Ioss DISPOFF
V,=+40.0V 1.0 1.5
Output resistance | R BVl (v =130.0v | v ~v 1.5 20| KQ
ON :O.SV 0 : 1 240 ° °
V,=1+20.0V 2.0 2.5
Stand-by current I, |*1 Vss 75.0( PA
Consumed
current(1) L, *2 Voo 2.0 mA
(Deselection)
Consumed
current(2) | . *3 Voo 12.0] mA
(Selection)
Consoumed I *4 v 15| ma
current 0 0
Tab.13
Note:

*1V,,=+5.0V, V,=+40V, V=V

¥V, =+5.0V, V,=+40V, f

> "XCK

~20MHz, No-load, EI=V_ .

The input data is turned over by data taking clock (4-bit parallel input mode)

*3V_ =+5.0V, V,=+40V, f

> "XCK

=20MHz, No-load, EI=V .

The input data is turned over by data taking clock (4-bit parallel input mode).

¥4V =+5.0V, V,=+40V, f,

> "XCK

=20MHz, f =41.6KHz, {

> "LP

> "FR

=80Hz, No-load.

The input data is turned over by data taking clock (4-bit parallel input mode).

19
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EFEUREKA

(Common Mode)

EK7010TCE-140P1

(V=V.=0 V, V_ =+2.5V to +5.5V, V,=+15.0 to +40 V, Ta=-20 to +85 °C )

Parameter Symbol Conditions Applicable pins Min. Typ. Max. U;?_
Vi DI,_, XCK, LP, 0.8V, v
L/R, FR, MD,
Input voltage S/C EIO.. EIO
VIL I ;IS’P‘ ;F Fl, . O'2VDD
ou_ | loy=0.4mA EIO,, EIO, Vpp-0.4 v
Output voltage
Voo I,,=+0.4mA +04]| V
DI, LP, I/R, FR,
L Vi=Vip MD, S/C, +10.0 l‘lA
DISPOFF
Input leakage
current DI, _,, XCK, LP,
L/R, FR, MD
I V =V, > i i -10.0
i vooss S/C, EIO,, EIO,, HA
DISPOFT
Input pull-down B XCK,EIO,EIO,
current IPD VI_ DD DI7 ? 100.0 p_A
V,=+40.0V 1.0 1.5
Output resistance Ry La()\go\’}" V,=+t30.0V (Y ~Y,, 1.5 2.0 KO
V,=+20.0V 2.0 2.5
Stand-by current | J—. *1 Vss 75.01 PA
Consumed -
current(1) Iop 2 Voo 120.0( pA
Consumed w
current(2) Io 2 Vo 240.0| PA
Tab.14
*1V,,=+5.0V, VO=+40V, V=V
*2V, ,=1t5.0V, VO=+40V, f =41.6KHz, f, =80Hz case of 1/480 duty operation, No-load.

> "LP

> "FR

20
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FUREKA EK7010TCE-140P1

AC Characteristics

(Segment Mode 1)
(Vy=V=0V, V =+4.5V to +5.5V, V =+15.0 to +40 V, Ta=-20 to +85 °C )

Parameter Symbol Condition Min. Typ. | Max. | Unit

Shift clock period  *1 ek t,t < 10ns 50 ns
Shift clock "H" pulse width tockn 15 ns
Shift clock "L" pulse width L 15 ns
Data setup time te 10 ns
Data Hold time ton 12 ns
Latch pulse"H"pulse width . 15 ns
Shift clock rise to

Latch pulse rise time i 0 s
Shift clock fall tq ¢ 30 s
Latch pulse fall time SL

Latch pulse rise to

Shift clock rise time s 25 ns
shit ek fll e by 25 ns
Input signal rise time *2 t 50| s
Input signal fall time *2 t, 501 s
Enable setup time t 10 ns
DISPOFF removal time to 100 ns
DISPOFF " L" pulse width tunr 1.2 s
Output delay time(1) t, C=15pF 30 ns
Output delay time(2) ot C,=15pF 1.2 ps
Output delay time(3) o C =15pF 12| Ws
Tab.15

Note:

*1 Take the cascade connection into consideration.

*2 (textwerntwery) /2 18 maximum in the case of high speed operation.
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EFEUREKA

EK7010TCE-140P1

(Segment Mode 2)
(V=V=0V, V, =+3.0V to +4.5V, V =+15.0 to +40 V, Ta=-20 to +85 °C )

Parameter Symbol Condition Min. Typ. | Max. | Unit
Shift clock period  *1 ek t,t < Ilns 66 ns
Shift clock "H" pulse width texn 23 ns
Shift clock "L" pulse width L 23 ns
Data setup time te 15 ns
Data Hold time ton 23 ns
Latch pulse"H"pulse width torpn 30 ns
Shift clock ri.se tq ¢ 0 s
Latch pulse rise time LD
Shift clock fall tq ; 50 s
Latch pulse fall time SL
Lo e . 0 :
gl?it%hcll)iieffﬂltitﬁne o 30 ns
Input signal rise time  *2 t 50 ns
Input signal fall time *2 t, 50 ns
Enable setup time t 15 ns
DISPOFF removal time t 100 ns
DISPOFF " L" pulse width tomL 1.2 s
Output delay time(1) t, C,=15pF 41| s
Output delay time(2) LR C=15pF 1.2] s
Output delay time(3) b C=15pF 1.2] s

Tab.16

Note:

*]1 Take the cascade connection into consideration.

¥ (t

CK-tWCKH-tWCKL

22

) /2 is maximum in the case of high speed operation.
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EFEUREKA

EK7010TCE-140P1

(Segment Mode 3)
(Vi=V=0V, V  =+2.5V to +3.0V, V =+15.0 to +40 V, Ta=-20 to +85 °C )

Parameter Symbol Condition Min. Typ. | Max. | Unit
Shift clock period  *1 ek t,t < Ilns 82 ns
Shift clock "H" pulse width twekn 28 ns
Shift clock "L" pulse width L 28 ns
Data setup time te 20 ns
Data Hold time ton 23 ns
Latch pulse "H" pulse width trpn 30 ns
Shift clock ri.se tq ¢ 0 s
Latch pulse rise time LD
Shift clock fall tq ¢ 65 s
Latch pulse fall time SL
Lot e et . . »
gl?it;thcll)iieffﬂltit?ne o 30 ns
Input signal rise time = *2 t 501 ns
Input signal fall time *2 t, 50| s
Enable setup time t 15 ns
DISPOFF removal time t 100 ns
DISPOFF " L" pulse width toL 1.2 s
Output delay time(1) t, C=15pF 57 ns
Output delay time(2) t ot C=15pF 1.2] s
Output delay time(3) tes C=15pF 1.2 Ms

Tab.17

Note:

*]1 Take the cascade connection into consideration.

¥ (t

CK-tWCKH-tWCKL

23

) /2 is maximum in the case of high speed operation.
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EFEUREKA

(Timing Characteristics of Segment Mode)

EK7010TCE-140P1

tWLPH
<
/ AL
tsL A
LP ~
tLD fLH
< tLs tIWCKH <—>
/— A
X ¢ twekL s
/ p _ L
XCK —7, o —
twek tDs tDH
Cd
A
Dlo~Dl7 X LAST DATA >< TOP DATA
-+
twbL Tsb

DISPOFF \

LP I\
w
XCK

N
rd

to

El
©
(*) n: 4-bit parallel mode 60
8-bit parallel mode 30
FR
L
< tpd1
LP X
tpd2
N
DISPOFF
Tpd3
N
Y1~Y240 ><-
Fig.15
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FUREKA EK7010TCE-140P1

(Common Mode)
(Vi =V =0V, V =+2.5V to +5.5V, V =+15.0 to +40 V, Ta=-20 to +85 °C)

Parameter Symbol Condition Min. | Typ. | Max. | Unit

Shift clock period torp t.t. <20mns 250 ns

V,=t5.0V£10% 15 s
Shift clock "H" pulse width toip

V,,=1t2.5V~ +4.5V 30
Data setup time te, 30 ns
Data Hold time t, 50 ns
Input signal rise time t 501 mns
Input signal fall time t, 50 mns
DISPOFF removal time to 100 ns
DISPOFF " L" pulse width tooL 1.2 Ms
Output delay time(1) t. C=15pF 200 ns
Output delay time(2) tav b C=15pF 1.2 s
Output delay time(3) to C.=15pF 1.2 Ws

Tab.17
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FUREKA EK7010TCE-140P1

(Timing Characteristics of Common Mode)

twLp J
LP J U
tr tWLPH tf
tsu tH
N 7z
4

EIO2

(DI17) X

iDL
EIO1
I
tsQ
L twbL d
DISPOFF
FR
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tpd1
N
LP \
s
tpd2
DISPOFF
Tpd3
Y1~Y240 ><-
N
[L/R="L"]
Fig.16
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FUREKA EK7010TCE-140P1

Example of system Configuration

SEG1920 EIO:
SEG1919|& MD
g sic
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FUREKA EK7010TCE-140P1

Example of Typical Characteristic

Parameter Condition Min. Typ. | Max. | Unit
Typical Fundamental Rating | ., hooe ygemgy v =+5.0v 10 ns
Propagation Delay Time Db
Tab.18
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FUREKA EK7010TCE-140P1

Precaution

e Precaution when connecting or disconnecting the power
This LSI has a high-voltage LCD driver, so it may be permanently damaged by a high current which may
flow if a voltage is supplied to the LCD driver power supply while the logic system power supply is
floating. The detail is as follows.

o 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.

e We recommend you connecting the serial resistor(50~100Q ) or fuse to the LCD drive power Vo of the
system as a current limitter. And set up the suitable value of the resistor in consideration of LCD display
grade.

And when connecting the logic power supply, the logic condition of this LSI inside is insecurity. Therefore
connect the LCD drive power supply after resetting logic condition of this LSI 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. After that,
disconnect the logic system power after disconnecting the LCD drive power. When connecting the power

supply, show the following recommend sequence.

VoD — g)
* e \_
vo - (e
| \
[

VoD — S)
DISPOFF /

Vss —
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19.800(cut line)

EK7010TCE-140P1

EFUREKA
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Notes
1. Material:
Pl : Upliex-s75um6um
m_ m m E m_ Adhesive : Toray # 7100 12+3um
Copper : FQ-VLP 25+ 5um

Plating Sn : 0.15£0.05um
Solder Resister : AE-70-M11 26+14um
Flex Coating FS-100L Min 10um

2. SR Dimension Tolerance +0.2mm

3. SL Dimension Tolerance +0.05mm

4. Typical Packing Length is 40M

5.5 Spocket Hole (23.75) for a Chipset
ARERRAR00EREA00AN0E0EAERERRR e,

7. General dimension Tolerance is+0.05 MM

EKT7010TCE-140P1
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FUREKA EK7010TCE-140P1
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