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ST8024T

1. FEATURES

Number of LCD drive outputs: 240

Supply voltage for LCD drive: +15.0 to +30.0 V
Supply voltage for the logic system: +2.5 to +5.5 V
Low power consumption

Low output impedance

(Segment mode)

|
>
>
>
|
|

Shift clock frequency
15MHz(MAX.): Voo = +5.0 + 0.5V
12MHz(MAX.): Voo = +3.0 to + 4.5V
8MHz(MAX.): Vobo = +2.5 to + 3.0V
Adopts a data bus system
4-bit/8-bit parallel input modes are
selectable with a mode (MD) pin
Automatic transfer function of an
enable signal
Automatic counting function which, in
the chip selection mode, causes the
internal clock to be stopped by
automatically counting 240 bits of
input data
Line latch circuits are reset when
/DISPOFF active

2. DESCRIPTION

(Common mode)

B Shift clock frequency: 4 MHz (MAX.)

B Built-in 240-bit bi-directional shift
register (divisible into 120 bits x 2)

B Available in a single mode (240-bit
shift register) or in a dual mode
(120-bit shift register x 2)

> Y1->Y240 Single mode

»  Y240->Y1 Single mode

> Y1->YI20, Y121->Y240 Dual mode

»  Y240->Y121, Y120->Y1 Dual mode

The above 4 shift directions are

pin-selectable

B Shift register circuits are reset when
/IDISPOFF active

The ST8024T is a 240-output segment/common driver IC suitable for driving large/medium scale
dot matrix LCD panels, and is used in personal computers/work stations. The ST8024T is good
both as a segment driver and a common driver, and it can create a low power consuming,
high-resolution LCD.
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Sitrorix ST8024T

3. BLOCK DIAGRAM

Vor ViR A& Vss Y1 Y2 Y239 Yoao
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4. FUNCTIONAL OPERATIONS OF EACH BLOCK

BLOCK FUNCTION

In case of segment mode, controls the selection or non-selection of the chip. Following
an LP signal input, and after the chip selection signal is input, a selection signal is
generated internally until 240 bits of data have been read in. Once data input has been
completed, a selection signal for cascade connection is output, and the chip is
non-selected. In case of common mode, controls the input/output data of bi-directional
pins.

Active Control

In case of segment mode, keeps input data which are 2 clocks of XCK at 4-bit parallel
input mode in latch circuit, or keeps input data which are 1 clock of XCK at 8-bit parallel
input mode in latch circuit; after that they are put on the internal data bus 8 bits at a time.

SP Conversion
& Data Control

In case of segment mode, selects the state of the data latch which reads in the data bus
Data Latch Control |signals. The shift direction is controlled by the control logic. For every 16 bits of data
read in, the selection signal shifts one bit based on the state of the control circuit.

In case of segment mode, latches the data on the data bus. The latch state of each LCD
Data Latch drive output pin is controlled by the control logic and the data latch control; 240 bits of
data are read in 30 sets of 8 bits.

In case of segment mode, all 240 bits which have been read into the data latch are

Line Latch/ simultaneously latched at the falling edge of the LP signal, and are output to the level

Shift Register shifter block. In case of common mode, shifts data from the data input pin at the falling
edge of the LP signal.

Level Shifter The logic voltage signal is level-shifted to the LCD drive voltage level, and is output to

the driver block.

Drives the LCD drive output pins from the line latch/shift register data, and selects one of

4-Level Driver 4 levels (Vo, V12, V43 or Vss) based on the S/C, FR and /DISPOFF signals.

Controls the operation of each block. In case of segment mode, when an LP signal has
been input, all blocks are reset and the control logic waits for the selection signal output
Control Logic from the active control block. Once the selection signal has been output, operation of the
data latch and data transmission is controlled, 240 bits of data are read in, and the chip
is non-selected. In case of common mode, controls the direction of data shift.
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S. PIN DESCRIPTION (TCP TYPE)
SYMBOL I/O DESCRIPTION
Y1-Y240 O |LCD drive output
Vo, Vor P |Power supply for LCD drive
Vi, Vizr P |Power supply for LCD drive
VasL, Vazr P |Power supply for LCD drive
L/R | |Display data shift direction selection
Vop P |Power supply for logic system (+2.5 to +5.5 V)
S/C | |Segment mode/common mode selection
Input/output for chip selection at segment mode
EIC, EIO: Vo Shift data input/output for shift register at common mode
Dlo-Dls | |Display data input at segment mode
DI7 | |Display data input at segment mode/Dual mode data input at common mode
XCK | |Clock input for taking display data at segment mode
/DISPOFF | |Control input for output of non-select level
Lp I |Latch pulse input for display data at segment mode/
Shift clock input for shift register at common mode
FR | JAC-converting signal input for LCD drive waveform
MD | |4 or 8 bits mode selection input
Vss P |Ground (0 V)
TEST1,TEST2| | |Connectto GND or floating
PS : Detail size see TCP drawing data
DUMNY | 4 DUMMY | 1
! Y1
Y2 Y2
Y3 275 |nc Y3 276 |NC
Vor Vor
Vor Vor
VizrR Vizr
V43R ¥43R
ver NG
TEST, Yesr,
MD
LR LR
Elo Elo
1
P LP @) P
_g. /DISPOFF = ;?é?(POFF
o )|§|(§K Yizo [121 -8) 260 [ DIz
i B:i Yi21 |122 o 259 | Dls
] Dl4 g:,“ Dls
o Dls (9] Dl4
o Dl2 o Dl3
Dl DIz
Dlo Dl
EIO2 Dlo
SC EIO2
Voo SC
NC Vop
Vss NC
VaaL Vss
Viao \Z
VoL VizL
zzas \'\1% ¥0L
239
Y240 242 243 233 243 N%
DUMMY Y240
DUMMY 242
275-PIN TCP 276-PIN TCP

ST8024 F14 TCP

ST8024 F4 TCP
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Sitrorix ST8024T

6. INPUT/OUTPUT CIRCUITS

VDD
| {>C {>° To Internal Circuit
Applicable Pins
L/R, S/C, Dle~Dlo,
/DISPOFF, LP, FR, MD
— GND(0V)
Figure 1 Input Circuit (1)
VDD

| {>C {>0 To Internal Circuit

Applicable Pins

DIz , XCK
Control Signal

= GND(OV) "= GND (0v)

Figure 2 Input Circuit (2)
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VDD
1o e {>c {>c To Internal
Circuit
: Ii Control Signal
"= GND (0V)= GND (0V)
VDD
I_C Output Signal
Application Pins
EIO1, EIO2
I—@ Control Signal
— GND (0V)
Figure 3 Input/Output Circuit
Vo V12
Vo
; Control Signal 1 i I Control Signal 2
O L 4 L 4 L
: Control Signal 3—' E I El I Control Signal 4
= GND (0V) Application Pins
Y = \/ Y1~Y160
V43 GND (0V) VSs
Figure 4 LCD Drive Output Circuit
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ST8024T

7. FUNCTIONAL DESCRIPTION
7.1 Pin Functions

(Segment mode)

SYMBOL

FUNCTION

Vop

Logic system power supply pin,
» Connected to +2.5t0 +5.5 V.

GND

Ground pin

LGND

Logic ground pin
* Do not short LGND with GND and Vss by ITO on LCD panel
* Connect it to GND on PCB or FPC.

Vss

Connect to GND by ITO on LCD panel.

VoL, Vor
VizL, Vi2r
V3L, Vasr

Bias power supply pins for LCD drive voltage

* Normally use the bias voltages set by a resistor divider

* Ensure that voltages are set such that Vss < Va3 < V12 < Vo.

* ViL and Vir (i = 0,12, 43) must connect to an external power supply, and supply regular
voltage which is assigned by specification for each power pin

Dlz-Dlo

Input pins for display data

* In 4-bit parallel mode, DI3-Dlo are the display data input pins, and DI7-DI4 must be
connected to LGND or Voo.

* In 8-bit parallel mode, All DI7-Dlo pins are the display data input pins.

* Refer to section 7.2.2.

XCK

Clock input pin for taking display data
* Data is read at the falling edge of the clock pulse.

LP

Latch pulse input pin for display data
* Data is latched at the falling edge of the clock pulse.

L/R

Input pin for selecting the reading direction of display data

*When set to LGND level "L", data is read sequentially from Y240 to Ya.

*When set to Voo level "H", data is read sequentially from Y1 to Yaao.
Refer to section 7.2.2.

/IDISPOFF

Control input pin for output of non-select level

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

*When set to LGND level "L", the LCD drive output pins (Y1-Y240) are set to level Vss.

*When set to "L", the contents of the line latch are reset, but the display data are read in
the
data latch regardless of the condition of /DISPOFF. When the /DISPOFF function is
canceled, the driver outputs non-select level (V12 or Vas), then outputs the contents of
the data latch at the next falling edge of the LP. At that time, if /IDISPOFF removal time
does not correspond to what is shown in AC characteristics, it can not output the
reading data correctly.

* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.

FR

AC signal input pin for LCD drive waveform

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

*Normally it inputs a frame inversion signal.

* The LCD drive output pins' output voltage levels can be set using the line latch output
signal and the FR signal.

* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.

MD

Mode selection pin

*When set to LGND level "L", 8-bit parallel input mode is set.
*When set to Voo level "H", 4-bit parallel input mode is set.

» Refer to section 7.2.2.

S/C

Segment mode/common mode selection pin
*When set to Voo level "H", segment mode is set.

ElO:, EIO2

Input/output pins for chip selection
*When L/R input is at LGND level "L", ElO: is set for output, and EIO: is set for input.
*When L/R input is at Voo level "H", EIO1 is set for input, and EIO: is set for output.

Preliminary Ver 0.12
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ST8024T

* During output, set to "H" while LP « XCK is "H" and after 240 bits of data have been
read, set
to "L” for one cycle (from falling edge to failing edge of XCK), after which it returns to
"H".
* During input, the chip is selected while El is set to "L" after the LP signal is input. The
chip is non-selected after 240 bits of data have been read.

Y1 -Ya40

LCD drive output pins

* Corresponding directly to each bit of the data latch, one level (Vo, V12, Va3, or Vsg) is
selected and output.

* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.

(Common mode)

SYMBOL

FUNCTION

Vop

Logic system power supply pin, connected to +2.5 to +5.5 V.

GND

Ground pin

LGND

Logic ground pin
* Do not short LGND with GND and Vss by ITO on LCD panel
* Connect it to GND on PCB or FPC.

Vss

Connect to GND by ITO on LCD panel.

VoL, Vor
ViaL, Vizr
V3L, Vazr

Bias power supply pins for LCD drive voltage

* Normally use the bias voltages set by a resistor divider.

* Ensure that voltages are set such that Vss < Vas < V12 < V.

*ViL and Vir (i = 0,12, 43) must connect to an external power supply, and supply regular
voltage which is assigned by specification for each power pin.

ElO:

Shift data input/output pin for bi-directional shift register

* Qutput pin when L/R is at LGND level "L', input pin when L/R is at Voo level "H".
*When L/R = H, EIO1 is used as input pin, it will be pulled down.

*When L/R =L, EIO: is used as output pin, it won't be pulled down.

* Refer to section 7.2.2.

EIO:

Shift data input/output pin for bi-directional shift register

* Input pin when L/R is at LGND level "L", output pin when L/R is at Voo level "H".
*When L/R =L, EIO2 is used as input pin, it will be pulled down.

*When L/R = H, EIO:z is used as output pin, it won't be pulled down.

» Refer to section 7.2.2.

LP

Shift clock pulse input pin for bi-directional shift register
* Data is shifted at the falling edge of the clock pulse.

L/R

Input pin for selecting the shift direction of bi-directional shift register

¢ Data is shifted from Y240 to Y1 when set to LGND level "L", and data is shifted from Y1 to
Y240 when set to Voo level "H".

* Refer to section 7.2.2.

/IDISPOFF

Control input pin for output of non-select level

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

*When set to LGND level "L", the LCD drive output pins (Y1-Y240) are set to level LGND.

*When set to "L”", the contents of the shift register are reset to not reading data. When
the /IDISPOFF function is canceled, the driver outputs non-select level (V12 or Vas), and
the shift data is read at the next falling edge of the LP. At that time, if /DISPOFF
removal time does not correspond to what is shown in AC characteristics, the shift data
is not read correctly.

* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.

FR

AC signal input pin for LCD drive waveform

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

*Normally it inputs a frame inversion signal.

* The LCD drive output pins' output voltage levels can be set using the shift register
output signal and the FR signal.

* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.

MD

Mode selection pin
*When set to LGND level "L", single mode operation is selected; when set to Voo level

Preliminary Ver 0.12
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Sitrorix ST8024T

"H" dual mode operation is selected.
* Refer to section 7.2.2.
Dual mode data input pin
* According to the data shift direction of the data shift register, data can be input starting
DI from the 121st _bit. _ .
When the chip is used in dual mode, DIz will be pulled down.
When the chip is used in single mode, DIz won't be pulled down.
* Refer to section 7.2.2.
s/C Segment mode/common mode selection pin
*When set to LGND level "L", common mode is set.
Dls-Dlo Not used o |
* Connect Dls-Dlo to LGND or Vop, avoiding floating.
XCK Not usgd .
* XCK is pulled down in common mode, so connect to LGND or open.
LCD drive output pins
 Corresponding directly to each bit of the shift register, one level (Vo, V12, Va3, or Vsg) is
Y1 -Ya40
selected and output.
* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.
7.2 Functional Operations

7.2.1 Truth table

(Segment Mode)

FR LATCH DATA /DISPOFF LCD DRIVE OUTPUT VOLTAGE LEVEL (Y1-Y240)
L L H Vaz
L H H Vss
H L H V12
H H H Vo
X X L Vss
(Common Mode)
FR LATCH DATA /DISPOFF LCD DRIVE OUTPUT VOLTAGE LEVEL (Y1-Y240)
L L H Vaz
L H H Vo
H L H V12
H H H Vss
X X L Vss
NOTES:

* Vss < Vaz < Viz2 < Vo

* L: LGND (0 V), H: Voo (+2.5 to +5.5 V), X: Don't care

* "Don't care" should be fixed to "H" or "L", avoiding floating.
There are two kinds of power supply (logic level voltage and LCD drive voltage) for the LCD driver.
Supply regular voltage which is assigned by specification for each power pin.
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Sitronix ST8024T
7.2.2 Relationship between the display data and LCD drive output Pins
(Segment Mode)
(a) 4-bit Parallel Input Mode
DATA NUMBER OF CLOCKS
MD\L/R| EIO1 | ElO2 | \p\yT (60 CLOCK [59 CLOCK |58 CLOCK | ... |3 CLOCK |2 CLOCK |1 CLOCK
Dlo Y1 Y5 Y9 Y229 Y233 Y237
Dl1 Y2 Y6 Y10 Y230 Y234 Y238
H | L |Output] Input =5, Y3 Y7 Y11 Y231 Y235 Y239
DI3 Y4 Y8 Y12 Y232 Y236 Y240
Dlo Y240 Y236 Y232 Y12 Y8 Y4
Dl1 Y239 Y235 Y231 Yi1 Y7 Y3
H | H | Input | Output—p,) Y238 Y234 Y230 Y10 Y6 Y2
DI3 Y237 Y233 Y229 Y9 Y5 Y1
(b) 8-bit Parallel Input Mode
DATA NUMBER OF CLOCKS
MD\L/R| EIO1 | ElO2 | \\p\yT 35 CLOCK [ 20 CLOCK | 28 CLOCK | ... |3 CLOCK | 2 CLOCK | 1 CLOCK
Dlo Y1 Y9 Y17 Y217 Y225 Y233
Dl1 Y2 Y10 Y18 Y218 Y226 Y234
DIl2 Y3 Yi1 Y19 Y219 Y227 Y235
L L loutout! Inout DI3 Y4 Y12 Y20 Y220 Y228 Y236
puty Input ™ p4 Ys Y13 Ya1 Y221 Y229 Y237
Dls Y6 Y14 Y22 Y222 Y230 Y238
Dle Y7 Y15 Y23 Y223 Y231 Y239
Dl7 Y8 Y16 Y24 Y224 Y232 Y240
Dlo Y240 Y232 Y224 Y24 Y16 Y8
Dl1 Y239 Y231 Y223 Y23 Y15 Y7
DI2 Y238 Y230 Y222 Y22 Y14 Y6
DI3 Y237 Y229 Y221 Y21 Y13 Y5
L | H | Input ) Output —5, Y236 Y228 Y220 Y20 Y12 Ya
Dls Y235 Y227 Y219 Y19 Y11 Y3
Dle Y234 Y226 Y218 Y18 Y10 Y2
Dl7 Y233 Y225 Y217 Y17 Y9 Y1
(Common Mode)
MD L/R DATA TRANSFER DIRECTION EIO: EIO: Dl
L L Y240 — Y1 Output Input X
(Single) H Y1 — Y240 Input Output X
Y240 — Y121
H L V120 5 V1 Output Input Input
(Dua) | Yio Y120 |
H V1o 3 Va0 Input Output Input
NOTES:

* L: LGND (0 V), H: Vop (+2.5 to +5.5 V), X: Don't care
* "Don't care" should be fixed to "H" or "L", avoiding floating.

Preliminary Ver 0.12
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Connection examples of plural segment drivers

(@) WhenL/R="L"
Top data Last data
Y Dataflow — % Y
Y240 —> Y1 Y240 — Y1 Y240 — Y1
— EIO2 ElO1 EI02 ElO1 ElO2 ElO1
LR F— LR [— LIR
9 =} 9
< X < X < X
Q53 38 Q5§ 3¢ Q58 38
XCK
LP
MD
FR
! /
DI7-Dlo 75
LGND
(b) When L/R = “H"
VDD
XCK
LP
MD
FR
- / .
DI7-Dlo
[ 7s [
8839 8k &3S 883 ¢
A o x =} A =}
S =) =)
| LR L LR L— LR
LGND ElO1 EIO2 — »| El01 EI0O2 +— | ElO1 ElO2
Yi——> Y240 Y1 —> Y240 Y1 ——> Y240
f Dataflow — P f
Top data Last data
Page 11/26 2008/01/24
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7.2.4  Timing chart of 4-device cascade connection of segment drivers

DI7 - Dlo

El
(device A)

EO
(device A)

EO
(device B)

EO
(device C)

r TOP DATA

r LAST DATA

n*

1|2 n*

1|2 n*

1|2

1|2

n*

1|2

device A device B device C device D

*n = 60 in 4-bit parallel input mode
*n =30 in 8-bit parallel input mode

L

Preliminary Ver 0.12
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7.2.5  Connection examples for plural common drivers
(&) Single Mode (L/R ="L")
First Last
Y 240 Y1 Y240 Y1 Y240 Y1
FLM EI02 EIO1 EIO2 EIO1 EIO2 EIO1
] 5 5
[ %} %}
3 3 3
5 2353 3 5 2557 3 5 2557 3
LP
LGNOVDD)
LGND
IDISPOFF
FR
(b) Single Mode (L/R = “H")
FR
IDISPOFF
VDD
LGND
LGND (VDD)
LP * *
[ [
325835 325895 325895
o o b
o o o
A = 3
FLM EIO1 EIO2 EIO1 ElO2 ElO1 EIO2
Y1 Y240 Y1 Y240 Y1 Y240
First Last

Preliminary Ver 0.12
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(c) Dual Mode (L/R ="“L")

First Last1l First2 Last 2
Y240 Y1 Y240 Y121 Y120 Y1 Y240 Y1
FLM1 ElO2 ElO1 ElO2 ElO1 ElO2 ElO1
S S S
w ] w
3 3 3
g m g m |y s
5 9854 3 5 98533 5 8834 3
LP
FLM2
LGND (VDD
\bD
LGND
IDISPOFF
FR
(d) Dual mode (L/R = “H")
FR
/DISPOFF
VDD
LGND
LGND (VDD)
FLM2
LP T T
m g = o - m g - o - m g = o -
x 2 5 530 x 2 3 530 x 2 3 530
0 0 el
o o o
m mn m
m m m
FLM1 ElO1 ElO2 EIO1 ElO2 ElO1 EI02
Y1 Y240 Y1 Y120 Y121 Y240 Y1 Y240
First 1 Last 1 First 2 Last 2
Preliminary Ver 0.12 page 2426 _ 2008/01/2/

www.DataSheetdU.com



Sitrorix ST8024T

8. 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

* |t is advisable to connect the serial resistor (50 to 100 Q) or fuse to the LCD drive power Vo of
the system as a current limiter. Set up a suitable value of the resistor in consideration of the
display grade.

And when connecting the logic power supply, the logic condition of this IC inside is insecure.
Therefore connect the LCD drive power supply after resetting 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 output pins to
level LGND 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

i~
=~

VDD -
VDD , \

LGND

I~
o~

Vbbb T
/DISPOFF /

LGND —

Vo —
Vo ,

GND

_—

i~
=~

L
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Sitrorix ST8024T
9. ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL APPLICABLE PINS RATING UNIT NOTE
Supply voltage (1) Vob Vob -0.3t0 +7.0 V
Vo VoL, Vor -0.3to +33.0 V
Supply voltage (2) V12 VizL, Vi2r -0.3to Vo +0.3 \Y
Va3 V3L, Vasr -0.3to Vo +0.3 \Y 12
VSS VSS -0.3to Vo + 0.3 V '
DIz-Dlo, XCK, LP, L/R, FR,
Input voltage Vi MD, S/C, EIOs, EIOo, -0.3to Voo + 0.3 \%
/DISPOFF
Storage temperature Tstc -45 to +125 °C
NOTES:
1. TA=+25°C
2. The applicable voltage on logic pins with respect to LGND, high voltage pins with Vss (0 V).
10. RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL | APPLICABLE PINS MIN. TYP. | MAX. | UNIT |[NOTE
Supply voltage (1) Vop Vop +2.5 +5.5 \% 12
Supply voltage (2) Vo Vor, Vor +15.0 +30.0 \% '
Operating temperature Torr -25 +70 °C

NOTES:

1. The applicable voltage on logic pins with respect to LGND, high voltage pins with Vss (0 V).
2. Ensure that voltages are set such that Vss < Vaz < Vi2 < Vo.

Preliminary Ver 0.12
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11. ELECTRICAL CHARACTERISTICS
11.1 DC Characteristics
(Segment Mode) (LGND=Vss =GND =0V, Voo = +2.5 ~ +5.5 V, Vo = + 15.0 ~ +30.0V, Torr = -25 to +70°C)
PARAMETER SYMBOL | CONDITIONS | APPLICABLE PINS | MIN. |TYP.| MAX. | UNIT [NOTE
Input "Low" voltage Vio Dl7-Dlo, XCK, LP, L/R, 0.2Vop| V
T FR, MD, S/C, EIOx,

Input "High" voltage Vi1 EIO2, /DISPOFF 0.8Vop \%
Output "Low" voltage VoL lo. = +0.4 mA EIO1. EIOs +0.4 V
Output "High" voltage Von lon =-0.4 mA ' Vop-0.4 V

I Vi=LGND |DI-Dlo, XCK, LP, L/R, -10.0 | pA
Input leakage current _ FR, MD, S/C, EIOx,
I Vi = Vop EIO2, /DISPOFF +10.0| pA
Output resistance Ron I_AVONl Vo=30V Y1-Y240 15| 2.0 kQ
=0.5V | vo=20V 20 | 25
Standby current Iste LGND+GND+VSS 75.0 | PA 1
Supply current (1) Iop1 Vob 2.0 mA 2
(Non-selection)
Supply current © Iop2 Vob 12.0 | mA
(Selection)
Supply current (3) lo Vor, Vor 15 | mA 4
NOTES:

1. Voo =+5.0V, Vo = +30.0 V, Vi = LGND.
2. Vop = +5.0 V, Vo = +30.0 V, fxck = 15 MHz, no-load, El = Voo. The input data is turned over by data taking
clock (4-bit parallel input mode).
3. Voo = +5.0 V, Vo = +30.0 V, fxek = 15 MHz, no-load, El = LGND. The input data is turned over by data
taking clock (4-bit parallel input mode).
4. Voo = +5.0 V, Vo = +30.0 V, fxck = 15MHz, fir = 20.8 kHz, frr = 80 Hz, no-load. The input data is turned
over by data taking clock (4-bit parallel input mode).

(Common Mode)

(LGND=Vss =GND = 0V, Voo = +2.5 ~ +5.5V, Vo = + 15.0 ~ +30.0V, Torr = -25 t0 +70 °C)

PARAMETER SYMBOL| CONDITIONS | APPLICABL E PINS | MIN. |TYP.| MAX. |UNIT|NOTE

Input "Low" voltage Vi DI7-Dlo, XCK, LP, L/R 0.2Vop| V

T ViH FR, MD, S/C, EIOs,

Input "High" voltage EI02, IDISPOFF 0.8Vop \%
Output "Low" voltage VoL lo. = +0.4 mA EIOL EIO» +04 | V
Output "High" voltage Vo lon =-0.4 mA ' Vop-0.4 vV

Dl7-Dlo, XCK, LP, L/R
lu Vi=LGND |FR, MD, S/C, EIOx, -10.0 | pA
Input leakage current EIO2, /IDISPOFF
_ Dle-Dlo, LP, L/R, FR,
ILin Vi = Vop MD., S/C, /DISPOFF +10.0 | HA
Input pull-down Irp Vi = Voo DIz, XCK, EIOs, EIO2 100.0 | pA
current
Output resistance Ron l_AVONl V=30V Y1-Y240 15 2.0 kQ
=0.5V | vo=20V 20| 25
Standby current Ispp LGND+GND+VSS 75.0 | pA 1
Supply current (1) lop Vop 120.0 | pA 2
Supply current (2) lo Vo, Vor 240.0 | pA 2
NOTES:

1. Voo =+5.0V, Vo =+30.0 V, Vi = LGND

2. Voo =+5.0V, Vo = +30.0 V, fir = 20.8 kHz, frr = 80 Hz, 1/480 duty operation, no-load.
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11.2 AC Characteristics

(Segment Mode 1) (LGND=Vss = GND=0V, Vop = +5.0+0.5 V, Vo = + 15.0 ~ +30.0V, Torr = -25 to +70 °C)
PARAMETER SYMBOL | CONDITIONS | MIN | TYP. | MAX. | UNIT | NOTE

Shift clock period twek tr,tr < 10Nns 66 ns 1

Shift clock "H" pulse width twekH 23 ns

Shift clock "L" pulse width twekL 23 ns

Data setup time tos 15 ns

Data hold time ton 23 ns

Latch pulse "H" pulse width twipH 30 ns

Shift clock rise to latch pulse rise time tio 0 ns

Shift clock fall to latch pulse fall time tsL 50 ns

Latch pulse rise to shift clock rise time tLs 30 ns

Latch pulse fall to shift clock fall time tiH 30 ns

Enable setup time ts 15 ns

Input signal rise time tr 50 ns 2

Input signal fall time tr 50 ns 2

/DISPOFF removal time tsp 100 ns

/DISPOFF "L" pulse width twoL 1.2 Us

Output delay time (1) to CL=15pF 41 ns

Output delay time (2) tep1, trp2 CL=15pF 1.2 us

Output delay time (3) trp3 CL=15pF 1.2 us

NOTES:

1. Takes the cascade connection into consideration.
2. (twek - twekn - twek)/2 is maximum in the case of high speed operation.

(Segment Mode 2) (LGND=Vss =GND = 0V, Vop = +3.0 ~ +4.5V, Vo = + 15.0 ~ +30.0V, Torr = -25 to +70 °C)

PARAMETER SYMBOL | CONDITIONS | MIN. | TYP. | MAX. | UNIT | NOTE
Shift clock period twek tr,tr £ 10ns 82 ns 1
Shift clock "H" pulse width twekw 28 ns
Shift clock "L” pulse width twekt 28 ns
Data setup time tos 20 ns
Data hold time toH 23 ns
Latch pulse "H" pulse width twip 30 ns
Shift clock rise to latch pulse rise time tio 0 ns
Shift clock fall to latch pulse fall time ts 65 ns
Latch pulse rise to shift clock rise time tis 30 ns
Latch pulse fall to shift clock fall time tim 30 ns
Enable setup time ts 15 ns
Input signal rise time tr 50 ns 2
Input signal fall time te 50 ns 2
/DISPOFF removal time tsp 100 ns
/DISPOFF "L" pulse width twoL 1.2 us
Output delay time (1) to CL=15pF 57 ns
Output delay time (2) tep1, trp2 CL=15pF 1.2 us
Output delay time (3) tepa CL=15pF 1.2 us

NOTES:

1. Takes the cascade connection into consideration.

2. (twek - twekn - twek)/2 is maximum in the case of high speed operation.

Preliminary Ver 0.12
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(Segment Mode 3) (LGND=Vss =GND =0V, Vop = +2.5 ~ +3.0V, Vo = + 15.0 ~ +30.0V, Torr = -25 t0+70 °C)

PARAMETER SYMBOL | CONDITIONS | MIN. | TYP. | MAX. | UNIT | NOTE
Shift clock period twek tr,tr < 10ns 130 ns 1
Shift clock "H" pulse width twekH 35 ns
Shift clock "L” pulse width twekL 35 ns
Data setup time tos 25 ns
Data hold time ton 23 ns
Latch pulse "H" pulse width twipH 30 ns
Shift clock rise to latch pulse rise time tio 0 ns
Shift clock fall to latch pulse fall time tsL 80 ns
Latch pulse rise to shift clock rise time tLs 30 ns
Latch pulse fall to shift clock fall time tiH 30 ns
Enable setup time ts 15 ns
Input signal rise time tr 50 ns 2
Input signal fall time tr 50 ns 2
/DISPOFF removal time tsp 100 ns
/DISPOFF "L" pulse width twoL 1.2 ys
Output delay time (1) to CL=15pF 80 ns
Output delay time (2) tep1, trp2 CL=15pF 1.2 us
Output delay time (3) trp3 CL=15pF 1.2 us
NOTES:
1. Takes the cascade connection into consideration.
2. (twek - twekn - twek)/2 is maximum in the case of high speed operation.
(Common Mode) (LGND=Vss =0V, Vop = +2.5 ~ +5.5V, Vo = +15.0 ~ +30.0V, Torr = -25 t0 +70° C)
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT

Shift clock period twip tr,tr < 20NS 250 ns

. - . VDD = +5.0£ 0.5V 15 ns
Shift clock "H" pulse width twipn VDD = 4251 45V 30 s
Data setup time tsu 30 ns
Data hold time tH 50 ns
Input signal rise time tr 50 ns
Input signal fall time te 50 ns
/DISPOFF removal time tso 100 ns
/DISPOFF "L" pulse width twoL 1.2 us
Output delay time (1) to CL=15pF 200 ns
Output delay time (2) teo1, tPo2 CL=15pF 1.2 us
Output delay time (3) tPo3 CL=15pF 1.2 us
Preliminary Ver 0.12 Page 19/26 2008/01/24
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11.3 Timing Chart of Segment Mode
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Fig. 8 Timing Characteristics (3)
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11.4 Timing Chart of Common Mode
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12. APPLICATION CIRCUIT
12.1 Application Circuit for Module
—\W\, s
4.7~50 Q 1
—Eg |:1 /\/\|/_\/_ — Yi~Yas0
1 MD FR 240 X 240 DOT LCD PANEL
Power GNDH—+ SIC LP
~ 1 |_” LR [DISPOFF F—
* Dlo~Dl7 XCK
-% ’_Q* T—| e EIO1
T_| |—0 ST8024T
Y1~Y240
1 T_| ¢ " L |
ks s >;<> % 5 =
VoD |_i 5 %
o "1 = eI m
o AC S5 %8809
g LP ———T T T [ste0aT
g /DISPOFF
r":n XCK
o 8
XDo~XD7
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Sitrorix ST8024T
13. PAD DIAGRAM
<8 e ~Z
e | . A ATTANATIN 2 5 | v
v B = hsl_ 5,8 e ®EE ek
v B . 2Ly 28IV
\\//%ill__ E; lﬂqglﬂﬁl_ (-6256.65,-179.5) ST8024T Chip Size:1(gy1:);0i;9.’>tir(1)14)1( 730+15um with scribe line (6256'65”179'5)_|31V52|2E IL :g% Y/gjg
Ve B 3~ e 8 8 BBY npmpmmmemans so 75 000 srosimenn o s o s oS ssas 00 V00
: SS22222282 52 232 3322538 g% :

Unit : um

Pad#| Name X Y Pad#| Name X Y Pad#| Name X Y

1 VOL -6437.25| 266.85 33 | DUMMY | -1525.35| -263.10| 65 VSS 6437.25| -266.85
2 VOL -6437.25| 207.55| 34 | DUMMY | -1360.40| -263.10, 66 VSS 6437.25| -207.55
3 VOL -6437.25 148.25| 35 | DUMMY | -1195.45| -263.10| 67 V34R 6437.25| -148.25
4 VOL -6437.25| 88.95 36 | DUMMY -874.05 -263.10| 68 V34R 6437.25| -88.95
5 V12L -6437.25| 29.65| 37 | DUMMY -527.80| -224.40| 69 V12R 6437.25] -29.65
6 V12L -6437.25| -29.65| 38 | DUMMY -161.08| -227.68| 70 V12R 6437.25 29.65
7 V34L -6437.25| -88.95 39 | DUMMY 228.83| -217.73] 71 VOR 6437.25 88.95
8 V34L -6437.25| -148.25| 40 | DUMMY 614.43| -217.73] 72 VOR 6437.25| 148.25
9 VSS -6437.25| -207.55| 41 | DUMMY 878.05| -220.48| 73 VOR 6437.25| 207.55
10 VSS -6437.25| -266.85| 42 | DUMMY | 1297.05| -263.10| 74 VOR 6437.25| 266.85
11 GND -6268.15| -263.15 43 | DUMMY | 147450, -263.10, 75 | DUMMY | 6317.00 250.10
12 GND -6136.55| -263.15| 44 | DUMMY | 1651.95 -263.10| 76 Y1l 6267.00f 250.10
13 | DUMMY | -5978.15| -209.05| 45 | DUMMY | 1829.40| -263.10| 77 Y2 6215.00] 250.10
14 LGND -5680.50| -263.15| 46 | DUMMY | 2006.85| -263.10 78 Y3 6163.00] 250.10
15 LGND -5573.05| -263.15| 47 | DUMMY | 2184.30] -263.10| 79 Y4 6111.00, 250.10
16 VDD -5452.80| -263.15| 48 | DUMMY | 2361.75] -263.10, 80 Y5 6059.00] 250.10
17 VDD -5345.35| -263.15| 49 | DUMMY | 2539.20| -263.10, 81 Y6 6007.00] 250.10
18 S/C -5208.40| -263.10| 50 DI6 2731.90| -263.10, 82 Y7 5955.00] 250.10
19 ElIO2 -4786.70| -263.10| 51 DI7 2893.20| -263.10| 83 Y8 5903.00 250.10
20 | DUMMY | -4412.48| -263.10| 52 XCK 3214.45| -263.10, 84 Y9 5851.00] 250.10
21 DIO -4005.45| -263.10| 53 |/DISPOFF | 3505.05| -263.10, 85 Y10 5799.00] 250.10
22 DI1 -3621.55| -263.10 54 | DUMMY | 3709.58| -263.10, 86 Y11 5747.00f 250.10
23 DI2 -3317.00| -263.10| 55 LP 4122.15| -263.10| 87 Y12 5695.00] 250.10
24 DI3 -3005.05| -263.10| 56 ElO1 4450.75| -263.10| 88 Y13 5643.00] 250.10
25 Di4 -2840.45| -263.10| 57 FR 4806.65| -263.10| 89 Y14 5591.00] 250.10
26 DI5 -2679.15| -263.10| 58 L/R 5094.20| -263.10, 90 Y15 5539.00] 250.10
27 | DUMMY | -2515.05| -263.10| 59 MD 5349.25| -263.10] 91 Y16 5487.00] 250.10
28 | DUMMY | -2350.10| -263.10, 60 LGND 5573.05| -263.15| 92 Y17 5435.00] 250.10
29 | DUMMY | -2185.15| -263.10| 61 LGND 5680.50| -263.15| 93 Y18 5383.00] 250.10
30 | DUMMY | -2020.20| -263.10| 62 | DUMMY | 5978.15| -209.05| 94 Y19 5331.00] 250.10
31 | DUMMY | -1855.25| -263.10| 63 GND 6136.55| -263.15| 95 Y20 5279.00] 250.10
32 | DUMMY | -1690.30| -263.10| 64 GND 6268.15| -263.15| 96 Y21 5227.00] 250.10
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97 Y22 5175.00| 250.10/ 148 Y73 2523.00, 250.10| 199 Y123 -183.00f 250.10
98 Y23 5123.00] 250.10/ 149 Y74 2471.00, 250.10| 200 Y124 -235.00f 250.10
99 Y24 5071.00{ 250.10| 150 Y75 2419.00{ 250.10| 201 Y125 -287.00, 250.10
100 Y25 5019.00f 250.10| 151 Y76 2367.00 250.10| 202 Y126 -339.00, 250.10
101 Y26 4967.00| 250.10] 152 Y77 2315.00, 250.10| 203 Y127 -391.00f 250.10
102 Y27 4915.00| 250.10] 153 Y78 2263.00, 250.10( 204 Y128 -443.00f 250.10
103 Y28 4863.00 250.10| 154 Y79 2211.00] 250.10( 205 Y129 -495.00, 250.10
104 Y29 4811.00| 250.10| 155 Y80 2159.00{ 250.10| 206 Y130 -547.00, 250.10
105 Y30 4759.00| 250.10| 156 Y81 2107.00, 250.10| 207 Y131 -599.00, 250.10
106 Y31 4707.00] 250.10] 157 Y82 2055.00{ 250.10| 208 Y132 -651.00, 250.10
107 Y32 4655.00 250.10] 158 Y83 2003.00{ 250.10| 209 Y133 -703.00, 250.10
108 Y33 4603.00| 250.10] 159 Y84 1951.00f 250.10[ 210 Y134 -755.00f 250.10
109 Y34 4551.00| 250.10] 160 Y85 1899.00] 250.10 211 Y135 -807.00f 250.10
110 Y35 4499.00| 250.10| 161 Y86 1847.00, 250.10] 212 Y136 -859.00, 250.10
111 Y36 4447.00] 250.10] 162 Y87 1795.00, 250.10] 213 Y137 -911.00 250.10
112 Y37 4395.00| 250.10] 163 Y88 1743.00f 250.10| 214 Y138 -963.00f 250.10
113 Y38 4343.00| 250.10| 164 Y89 1691.00f 250.10[ 215 Y139 -1015.00] 250.10
114 Y39 4291.00| 250.10| 165 Y90 1639.00, 250.10] 216 Y140 -1067.00, 250.10
115 Y40 4239.00| 250.10| 166 Yol 1587.00, 250.10] 217 Y141 -1119.00; 250.10
116 Y41 4187.00| 250.10| 167 Y92 1535.00 250.10] 218 Y142 -1171.00 250.10
117 Y42 4135.00| 250.10| 168 Y93 1483.00f 250.10[ 219 Y143 -1223.00] 250.10
118 Y43 4083.00| 250.10] 169 Y94 1431.00, 250.10] 220 Y144 -1275.00, 250.10
119 Y44 4031.00 250.10[ 170 Y95 1379.00, 250.10] 221 Y145 -1327.00, 250.10
120 Y45 3979.00, 250.10] 171 Y96 1327.00f 250.10[ 222 Y146 -1379.00] 250.10
121 Y46 3927.00, 250.10] 172 Y97 1275.00f 250.10[ 223 Y147 -1431.00] 250.10
122 Y47 3875.00{ 250.10] 173 Y98 1223.00, 250.10] 224 Y148 -1483.00, 250.10
123 Y48 3823.00{ 250.10] 174 Y99 1171.00{ 250.10] 225 Y149 -1535.00, 250.10
124 Y49 3771.00] 250.10] 175 Y100 1119.00 250.10| 226 Y150 -1587.00 250.10
125 Y50 3719.00, 250.10| 176 Y101 1067.00] 250.10( 227 Y151 -1639.00] 250.10
126 Y51 3667.00[ 250.10] 177 Y102 1015.00, 250.10] 228 Y152 -1691.00, 250.10
127 Y52 3615.00{ 250.10] 178 Y103 963.00 250.10] 229 Y153 -1743.00, 250.10
128 Y53 3563.00, 250.10| 179 Y104 911.00] 250.10| 230 Y154 -1795.00] 250.10
129 Y54 3511.00| 250.10| 180 Y105 859.00| 250.10| 231 Y155 -1847.00] 250.10
130 Y55 3459.00{ 250.10] 181 Y106 807.00 250.10] 232 Y156 -1899.00, 250.10
131 Y56 3407.00{ 250.10] 182 Y107 755.00 250.10] 233 Y157 -1951.00, 250.10
132 Y57 3355.00, 250.10| 183 Y108 703.00[ 250.10| 234 Y158 -2003.00 250.10
133 Y58 3303.00, 250.10| 184 Y109 651.00 250.10| 235 Y159 -2055.00 250.10
134 Y59 3251.00{ 250.10] 185 Y110 599.00 250.10| 236 Y160 -2107.00, 250.10
135 Y60 3199.00f 250.10] 186 Y111 547.00 250.10| 237 Y161 -2159.00, 250.10
136 Y61 3147.00, 250.10| 187 Y112 495.00] 250.10| 238 Y162 -2211.00] 250.10
137 Y62 3095.00, 250.10| 188 Y113 443.00] 250.10| 239 Y163 -2263.00] 250.10
138 Y63 3043.00{ 250.10] 189 Y114 391.00f 250.10] 240 Y164 -2315.00, 250.10
139 Y64 2991.00f 250.10] 190 Y115 339.00 250.10] 241 Y165 -2367.00, 250.10
140 Y65 2939.00, 250.10] 191 Y116 287.00| 250.10| 242 Y166 -2419.00] 250.10
141 Y66 2887.00, 250.10| 192 Y117 235.00 250.10| 243 Y167 -2471.00] 250.10
142 Y67 2835.00{ 250.10] 193 Y118 183.00] 250.10] 244 Y168 -2523.00 250.10
143 Y68 2783.00{ 250.10] 194 Y119 131.00] 250.10] 245 Y169 -2575.00, 250.10
144 Y69 2731.00, 250.10] 195 Y120 79.00] 250.10[ 246 Y170 -2627.00] 250.10
145 Y70 2679.00| 250.10| 196 | DUMMY 0.00, 250.10| 247 Y171 -2679.00] 250.10
146 Y71 2627.00{ 250.10] 197 Y121 -79.00] 250.10( 248 Y172 -2731.00, 250.10
147 Y72 2575.00{ 250.10] 198 Y122 -131.00] 250.10] 249 Y173 -2783.00, 250.10
250 Y174 -2835.00] 250.10| 273 Y197 -4031.00] 250.10| 296 Y220 -5227.00] 250.10
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251 | Y175 | -2887.00] 250.10) 274 | Y198 |-4083.00] 250.10| 297 | Y221 |-5279.00] 250.10
252 | Y176 | -2939.00 250.10/ 275 | Y199 |-4135.00] 250.10| 298 | Y222 |-5331.00] 250.10
253 | Y177 | -2991.00 250.10/ 276 | Y200 |-4187.00] 250.10| 299 | Y223 |-5383.00] 250.10
254 | Y178 | -3043.00] 250.10/ 277 | Y201 |-4239.00] 250.10| 300 | Y224 |-5435.00] 250.10
255 | Y179 | -3095.00 250.10/ 278 | Y202 |-4291.00] 250.10| 301 | Y225 |-5487.00] 250.10
256 | Y180 | -3147.00] 250.10) 279 | Y203 |-4343.00] 250.10/ 302 | Y226 |-5539.00] 250.10
257 | Y181 | -3199.00 250.10/ 280 | Y204 |-4395.00] 250.10| 303 | Y227 |-5591.00] 250.10
258 | Y182 | -3251.00] 250.10) 281 | Y205 |-4447.00] 250.10| 304 | Y228 |-5643.00[ 250.10
259 | Y183 | -3303.00] 250.10/ 282 | Y206 |-4499.00] 250.10| 305 | Y229 |-5695.00[ 250.10
260 | Y184 | -3355.00] 250.10/ 283 | Y207 |-4551.00] 250.10| 306 | Y230 |-5747.00] 250.10
261 | Y185 | -3407.00] 250.10) 284 | Y208 |-4603.00] 250.10| 307 | Y231 |-5799.00] 250.10
262 | Y186 | -3459.00 250.10/ 285 | Y209 |-4655.00] 250.10| 308 | Y232 |-5851.00] 250.10
263 | Y187 -3511.00] 250.10| 286 | Y210 |-4707.00] 250.10( 309 | Y233 |[-5903.00[ 250.10
264 | Y188 | -3563.00 250.10/ 287 | Y211 |-4759.00] 250.10| 310 | Y234 |-5955.00] 250.10
265 | Y189 | -3615.00 250.10/ 288 | Y212 |-4811.00] 250.10| 311 | Y235 |-6007.00] 250.10
266 | Y190 | -3667.00 250.10/ 289 | Y213 |-4863.00] 250.10| 312 | Y236 |-6059.00] 250.10
267 | Y191 | -3719.00 250.10/ 290 | Y214 |-4915.00] 250.10| 313 | Y237 | -6111.00] 250.10
268 | Y192 | -3771.00] 250.10/ 291 | Y215 |-4967.00] 250.10| 314 | Y238 |-6163.00] 250.10
269 | Y193 | -3823.00] 250.10/ 292 | Y216 |-5019.00] 250.10| 315 | Y239 |-6215.00] 250.10
270 | Y194 | -3875.00] 250.10/ 293 | Y217 |-5071.00] 250.10| 316 | Y240 |-6267.00] 250.10
271 | Y195 | -3927.00 250.10/ 294 | Y218 |-5123.00] 250.10| 317 | DUMMY |-6317.00] 250.10
272 | Y196 | -3979.00 250.10/ 295 | Y219 |-5175.00] 250.10
13.1 Gold Bump Size
Pad No. X Y Area (um®)

1~10, 65~74 87.50 44.30 3876.2500

11,12, 63, 64 116.60 42.30 4932.1800

13, 62 160.20 33.30 5334.6600

14~17, 60, 61 92.50 42.30 3912.7500

18, 19, 21~26, 50~53, 55~59 131.30 42.40 5567.1200

20, 54 152.35 42.40 6459.6400

27~36 134.30 42.40 5694.3200

37 94.30 44.40 4186.9200

38 103.85 37.85 3930.7225

39, 40 85.65 57.75 4946.2875

41 117.20 52.25 6123.7000

42~49 140.80 42.40 5969.9200

196 91.00 81.00 7371.0000

75, 317 33.00 81.00 2673.0000

76~195, 197~316 37.00 81.00 2997.0000

Wafer thickness = 480+20um, Bump pad height = 15um, strength=30g

Preliminary Ver 0.12

Page 25/26

2NNAIN1 DA
www.DataSheetdU.com



Sitrorix ST8024T
14. REVISION
REVISION DESCRIPTION PAGE DATE
0.10 First release 1-26 2006/12/11
Change Max. operating voltage to +30V )
0.11 Change Standby Current Application Pin to LGND+GND+VSS 1-26 2007/04/20
0.12 Change operating temperature to 70°C 16-19 2008/01/24

The above information is the exclusive intellectual property of Sitronix Technology Corp. and shall not be disclosed, distributed or reproduced without

permission from Sitronix.
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