e

. E Crystalfontz  This controller datasheet was downloaded from http://www.crystalfontz.com/controllers/

N S.E -

ST8024T

COM/SEG LCD Driver

Preliminary

Note: Sitronix Technology Corp.
reserves the right to change the contents
in this document without prior notice.

D a ta s h eet This is not a final specification. Some

parameters are subject to change.

Version 0.11
2007/04/20

Sitronix Technology Corporation



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)

|
>
>
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Shift clock frequency
15MHz(MAX.): Voo = +5.0 £ 0.5V
12MHz(MAX.): Voo = +3.0 to + 4.5V
8MHz(MAX.): Voo = +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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3. BLOCK DIAGRAM
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4, FUNCTIONAL OPERATIONS OF EACH BLOCK

BLOCK

FUNCTION

Active Control

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.

SP Conversion
& Data 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.

Data Latch Control

In case of segment mode, selects the state of the data latch which reads in the data bus
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.

4-Level Driver

Drives the LCD drive output pins from the line latch/shift register data, and selects one of
4 levels (Vo, V12, V43 or Vss) based on the S/C, FR and /DISPOFF signals.

Control Logic

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
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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ST8024T

5. PIN DESCRIPTION (TCP TYPE)

SYMBOL /10 DESCRIPTION
Y1-Y240 O |LCD drive output
Vo, Vor P |Power supply for LCD drive
Vi, Vizr P |Power supply for LCD drive
VaaL, Vasr P |Power supply for LCD drive
L/R | |Display data shift direction selection
Voo 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
ElOz, ElOs Vo Sr?ift datapinput/output for shift regis%er at common mode
Dlo-Dls | |Display data input at segment mode
Dl7 | |Display data input at segment mode/Dual mode data input at common mode
XCK I |Clock input for taking display data at segment mode
/DISPOFF | |Control input for output of non-select level
Lp | |Latch pulse input for display data at segment mode/
Shift clock input for shift register at common mode
FR | |AC-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

DUMMY | 1
Y1
Y2
Y3

Y238
Y239
Y240

DUMMY

242

DUMMY 1
Y1
Y2
275 | NG Ya 276 |NC
Vor Vor
Vor Vor
ViR Viar
V43R 343'?
Vss SS
Vss \’\IIC
ss
TEST, TESTH
MD MD
L/R L/R
Ell?o FR
1 EIO1
O LP @) LP
=. /DISPOFF - IDISPOFF
© XCK XCK
wn Dl7 Y120 [121 -8, 260 | DI7
c Dle
=1 Dls Yi2r |122 5 259 | DIs
Q Dla Q Dls
o Dla o) Dl4
(0] Dlz D Dls
Dl Dl2
Dlo Dl
EIO2 Dlo
SC EIO2
Vbb SC
NC Vop
Vss NC
VaaL Vss
VizL VaaL
VoL V1oL
VoL VoL
N L
243 JNC Yoz 243 | NG
Y239
Y240
DUMMY [242
275-PIN TCP 276-PIN TCP

ST8024 F14 TCP

ST8024 F4 TCP
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Sironix ST8024T

6. INPUT/OUTPUT CIRCUITS

VDD
{>C {>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 {>C To Internal Circuit

Applicable Pins
DIz , XCK
Control Signal

= GND(0V) "= GND (0Vv)

Figure 2 Input Circuit (2)
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V pD

) 4 - {>¢ {>c To Internal
Circuit
: Ii Control Signal

"= GND (0V)= GND (0V)

VDD

I_C Output Signal

Application Pins

EIO1, EIO2
I : (Z Control Signal
— GND (0V)
Figure 3 Input/Output Circuit

Vo V12
Vo
; Control Signal 1 i I Control Signal 2

(0] L L ®

: Control Signal 3—' E I Control Signal 4
= GND (V) I Application Pins

V!3 GND (OV) V!S Y1~Y160

Figure 4 LCD Drive Output Circuit
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7. FUNCTIONAL DESCRIPTION

71 Pin Functions

(Segment mode)

SYMBOL FUNCTION
Voo Logic system power supply pin,
» Connected to +2.5 to +5.5 V.
GND Ground pin
Logic ground pin
LGND * 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.
Bias power supply pins for LCD drive voltage
Vo, Vor * Normally use the bias voltages set by a resistor divider
ViaL, Vizr * Ensure that voltages are set such that Vss < Va3 < V12 < Vo.
VaaL, Vasr * Vicand 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
Input pins for display data
* In 4-bit parallel mode, DI3-Dlo are the display data input pins, and DI7-Dl4 must be
Dl7-Dlo connected to LGND or Vop.
* 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.

Input pin for selecting the reading direction of display data

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

*When set to Voo level "H", data is read sequentially from Y1 to Ya4o.
Refer to section 7.2.2.

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 Va3), then outputs the contents of
the data latch 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, it can not output the
reading data correctly.

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

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.

FR *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.

Mode selection pin

MD *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.

/DISPOFF

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

Input/output pins for chip selection
EIO1, EIO2 *When L/R input is at LGND level "L", EIO 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:z is set for output.
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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
IIH".
* 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 -Y240

LCD drive output pins

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

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

(Common mode)

SYMBOL

FUNCTION

Vbb

Logic system power supply pin, connected to +2.5to +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
Vizt, Viz2r
VaaL, 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 < Vs < 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.

=[O]]

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

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

*When L/R =L, EIO1 is used as output pin, it won't be pulled down.

* Refer to section 7.2.2.

ElO2

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, EIOz is used as input pin, it will be pulled down.

*When L/R = H, EIO: 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.

/DISPOFF

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 /DISPOFF function is canceled, the driver outputs non-select level (V12 or Va3), 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 0.11
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Sironix 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, DI7 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.
Dle-Dlo | Otused » .
* Connect Dls-Dlo to LGND or Voo, avoiding floating.
XCK Not used
* XCK is pulled down in common mode, so connect to LGND or open.
LCD drive output pins
v * Corresponding directly to each bit of the shift register, one level (Vo, V12, Va3, or Vgg) is
1 -Y240
selected and output.
* Table of truth values is shown in "TRUTH TABLE" in Functional Operations.
7.2 Functional Operations

7.21 Truth table

(Segment Mode)

FR LATCH DATA IDISPOFF LCD DRIVE OUTPUT VOLTAGE LEVEL (Y1-Y240)
L L H Va3
L H H Vss
H L H V12
H H H Vo
X X L Vss
(Common Mode)
FR LATCH DATA IDISPOFF LCD DRIVE OUTPUT VOLTAGE LEVEL (Y1-Y240)
L L H Va3
L H H Vo
H L H V12
H H H Vss
X X L Vss
NOTES:

* Vss < Va3 <Vi2< Vo

e 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| EIO« | El02 |\NpyT |60 CLOCK |59 CLOCK |58 CLOCK | -..|3 CLOCK |2 CLOCK |1 CLOCK
Dlo Y1 Y5 Yo Y229 Y233 Y237
Dl Y2 Y6 Y10 Y230 Y234 Y238
H | L |Output] Input 5, Y3 Y7 Y11 Y231 Y235 Y239
DI3 Y4 Ys Y12 Y232 Y236 Y240
Dlo Y240 Y236 Y232 Y12 Y8 Y4
Dl Y239 Y235 Y231 Y11 Y7 Y3
H | H | Input | Output 5, 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| EIO« | El0: |\NpyT |30 CLOCK |29 CLOCK |28 CLOCK | ... |3 CLOCK[2 CLOCK |1 CLOCK
Dlo Y1 Y9 Y17 Y217 Y225 Y233
Dl Y2 Y10 Y18 Y218 Y226 Y234
DI2 Y3 Y11 Y19 Y219 Y227 Y235
L | L |output| Input DI3 Y4 Y12 Y20 Y220 Y228 Y236
Dl4 Y5 Y13 Y21 Y221 Y229 Y237
Dls Y6 Y14 Y22 Y222 Y230 Y238
Dle Y7 Y15 Y23 Y223 Y231 Y239
DI7 Ys Y16 Y24 Y224 Y232 Y240
Dlo Y240 Y232 Y224 Y24 Y16 Ys
Dl Y239 Y231 Y223 Y23 Y15 Y7
DI2 Y238 Y230 Y222 Y22 Y14 Y6
L | H | mput | Output DI3 Y237 Y229 Y221 Y21 Y13 Y5
Dl4 Y236 Y228 Y220 Y20 Y12 Y4
Dls Y235 Y227 Y219 Y19 Y11 Y3
Dle Y234 Y226 Y218 Y18 Y10 Y2
DI7 Y233 Y225 Y217 Y17 Yo Y1
(Common Mode)
MD L/R DATA TRANSFER DIRECTION ElO El02 DI;
L L Y240 — Y1 Output Input X
(Single) H Y1 — Y240 Input Output X
Y240 — Y121
H L Y120 = V1 Output Input Input
(Dual) 1 Y1ioY120
H Y1215 Vo0 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.
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Connection examples of plural segment drivers

(a) WhenlL/R=""
Top data Last data
Y Datafow ——m—————)p Y
Y240 —> Y1 Y240 ——>> Y1 Y240 —> Y1
—| ElO2 EIO1 EIO2 EIO1 EI02 EIO1
LR f— LR |— LR |—
o o o
I N > 3 1% N
Q58 38 Q58§ 38 Q5838
XCK
LP
MD
FR
. /
DI7-Dlo 75
LGND
(b) When L/R = “H”
VDD
XCK
LP
MD
FR
DI7-Dlo P— -
s !
X5 239 X - 2 1 O X ©C z Mmoo
QO 9 g I QO T g I QO v g oI
A o = =, A =,
o o o
L—| LR L— LR LR
LGND EIO1 EIO2 {—— | EIO1 EIO2 EIO1 EIO2
Y1 —> Y240 Y1 —> Y240 Y1 —> Y240
¢ Dataflow ——— P
Top data Last data
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7.2.4 Timing chart of 4-device cascade connection of segment drivers

r TOP DATA r LAST DATA

DI7 - Dlo

n*1|2 n*1|2 n*1|2 n*1|2 n*1|2
device A device B device C device D

El
(device A)

EO
(device A)

EO
(device B)

EO

(device C) I_I

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

Preliminary Ver 0.11 Page 12/26 2007/04/20



Sitrorix

7.2.5

(@)

Single Mode (L/R ="L")

Connection examples for plural common drivers

First Last
Y240 Y1 Y240 Y1 Y240 Y1
FLM EIO2 EIO1 EIO2 EIO1 EIO2 EIO1
o 5 5
3 g g
o Iy - -
5 38§37 3 5 28553 3 5 28553 3
LP
LGNIOVDD)
LGND
IDISPOFF
FR
(b) Single Mode (L/R = “H”)
FR
IDISPOFF
VDD
LGND
LGND (VD)
LP T T
5 =z S =z S =z
325595 3855895 3855895
T B B
o e} e}
m m m
m m m
FLM EIO1 EIO2 EIO1 EIO2 EIO1 EIO2
Y1 Y240 Y1 Y240 Y1 Y240
First Last
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Sironix ST8024T
(c) Dual Mode (L/R =“L")
First Last1 First2 Last 2
Y240 Y1 Y240 Y121 Y120 Y1 Y240 Y1
FLM1 EIO2 EIO1 EIO2 EIO1 EIO2 EIO1
S S S
w [} w
3 3 c 9
T 28513 5 3855313 5 9855%3 3
LP
FLM2
LGND (VDD)
\bD
LGND
IDISPOFF
FR
(d) Dual mode (L/R = “H’)
FR
IDISPOFF
VDD
LGND
LGND (VDD)
FLM2
LP * *
[ [
32 5585 3255850 325595
o ) o
o o o
T T T
FLM1 EIO1 EIO2 EIO1 EI02 EIO1 EIO2
Y1 Y240 Y1 Y120 Y121 Y240 Y1 Y240
First 1 Last 1 First 2 Last 2
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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
/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 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

N
=

VDD -
VDD [ \

LGND

Voo —— ))
/DISPOFF / \

LGND —

Vo —
Vo /

GND

L~
N

N
=

-
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Sironix ST8024T
9. ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL APPLICABLE PINS RATING UNIT NOTE
Supply voltage (1) Vb Vb -0.3t0 +7.0 V
Vo VoL, Vor -0.3 to +33.0 \Y
Supply voltage (2) V12 Viar, Vizr -0.3toVo+0.3 \%
PPy 9 Va3 Vs, Vasr -0.3toVo+0.3 \% 19
VSS VSS -0.3toVo+0.3 \% ’
DI7-Dlo, XCK, LP, L/R, FR,
Input voltage Vi MD, S/C, EIOx, EIOs, -0.3to Voo + 0.3 \Y
/DISPOFF
Storage temperature Tsto -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) Voo Voo +2.5 +5.5 \ 12
Supply voltage (2) Vo VoL, Vor +15.0 +30.0 \Y% '
Operating temperature Torr -25 +85 °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 < Vas < Vi2 < Vo.
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11.
11.1

(Segment Mode)

ELECTRICAL CHARACTERISTICS
DC Characteristics

(LGND=Vss =GND = 0V, Voo = +2.5 ~ +5.5V, Vo = + 15.0 ~ +30.0V, Torr = -25 to +85°C)

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

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

—_— FR, MD, S/C, EIOx,

Input "High" voltage Vin EIO2, /DISPOFF 0.8Vop \
Output "Low" voltage VoL lo. = +0.4 mA EIO: EIO» +0.4 V
Output "High" voltage Von lon =-0.4 mA ’ Vop-0.4 \Y

I Vi=LGND |DIs-Dlo, XCK, LP, L/R, -10.0 | pA
Input leakage current _ FR, MD, S/C, EIOq,
ILH Vi = Vop EIO2, /DISPOFF +10.0| pA
Output resistance Ron I_AVONl Vo=30V Y1-Y240 151 20 kQ
=0.5V [ vo=20V 20 | 25
Standby current Ists LGND+GND+VSS 75.0 | pA 1
Supply current (1) | | Voo 20 | mA | 2
(Non-selection)
Supply current (2) | Voo 12.0 | mA
(Selection)
Supply current (3) lo VoL, Vor 1.5 | mA 4
NOTES:

1. Voo = +5.0 V, Vo = +30.0 V, Vi = LGND.
2. Voo = +5.0 V, Vo = +30.0 V, fxek = 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, fxck = 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 to +85 °C)

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

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

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

Input "High" voltage EIO2, /DISPOFF 0.8Vop \%
Output "Low" voltage VoL lo. = +0.4 mA EIO: EIO» +0.4 V
Output "High" voltage Vo lon = -0.4 mA ’ Voo-0.4 V

DI7-Dlo, XCK, LP, L/R
I Vi=LGND |FR, MD, S/C, EIOx, -10.0 | pA
Input leakage current EIO2, /DISPOFF
_ Dle-Dlo, LP, L/R, FR,
I Vi = Voo MD., S/C, /DISPOFF +10.0 | pA
Input pull-down [ Vi = Voo Dl7, XCK, EIO1, EIO2 1000 | pA
current
Output resistance Ron l_AVONl Vo=30V Y1-Y240 1.5 2.0 kQ
=0.5V | vo=20V 20| 25
Standby current IspD LGND+GND+VSS 75.0 | pA 1
Supply current (1) lop Vob 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 = +5.0 V, 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 =0 V, Voo = +5.0£0.5 V, Vo = + 15.0 ~ +30.0V, Torr = -25 to +85 °C)

PARAMETER SYMBOL | CONDITIONS | MIN | TYP. | MAX. | UNIT | NOTE
Shift clock period twek tr,tr < 10ns 66 ns 1
Shift clock "H" pulse width twekn 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 tst 50 ns
Latch pulse rise to shift clock rise time tLs 30 ns
Latch pulse fall to shift clock fall time fLH 30 ns
Enable setup time ts 15 ns
Input signal rise time R 50 ns 2
Input signal fall time trF 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, tPo2 CL=15pF 1.2 us
Output delay time (3) trps CL=15pF 1.2 us

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

(Segment Mode 2) (LGND=Vss =GND = 0V, Voo = +3.0 ~ +4.5V, Vo = + 15.0 ~ +30.0V, Torr = -25 to +85 °C)

PARAMETER SYMBOL | CONDITIONS | MIN. | TYP. | MAX. | UNIT | NOTE
Shift clock period twek tr,tr < 10ns 82 ns 1
Shift clock "H" pulse width twekH 28 ns
Shift clock "L” pulse width tweke 28 ns
Data setup time tos 20 ns
Data hold time to 23 ns
Latch pulse "H" pulse width twipH 30 ns
Shift clock rise to latch pulse rise time o 0 ns
Shift clock fall to latch pulse fall time tsL 65 ns
Latch pulse rise to shift clock rise time tLs 30 ns
Latch pulse fall to shift clock fall time tLH 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 57 ns
Output delay time (2) trp1, trp2 CL=15pF 1.2 us
Output delay time (3) tro3 CL=15pF 1.2 us

NOTES:
1. Takes the cascade connection into consideration.
2. (twek - twekn - tweke)/2 is maximum in the case of high speed operation.
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(Segment Mode 3) (LGND=Vss =GND = 0V, Voo = +2.5 ~ +3.0V, Vo = + 15.0 ~ +30.0V, Torr = -25 to+85 °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 tst 80 ns
Latch pulse rise to shift clock rise time tLs 30 ns
Latch pulse fall to shift clock fall time fLH 30 ns
Enable setup time ts 15 ns
Input signal rise time R 50 ns 2
Input signal fall time trF 50 ns 2
/DISPOFF removal time tsp 100 ns
/DISPOFF "L" pulse width twoL 1.2 us
Output delay time (1) to CL=15pF 80 ns
Output delay time (2) tep1, tPo2 CL=15pF 1.2 us
Output delay time (3) trps CL=15pF 1.2 us

NOTES:

1. Takes the cascade connection into consideration.

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

(Common Mode)  (LGND=Vss =0V, Voo = +2.5 ~ +5.5V, Vo = +15.0 ~ +30.0V, Torr = -25 to +85° 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 twipH VDD = +2 5+ 4 5V 30 ns
Data setup time tsu 30 ns
Data hold time tH 50 ns
Input signal rise time tr 50 ns
Input signal fall time tr 50 ns
/DISPOFF removal time tsp 100 ns
/DISPOFF "L" pulse width twoL 1.2 us
Output delay time (1) toL CL=15pF 200 ns
Output delay time (2) tro1, tPD2 CL=15pF 1.2 SE]
Output delay time (3) tPos CL=15pF 1.2 us
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11.3 Timing Chart of Segment Mode
) tWLPH -
LP Z x
‘“‘Dk > tsL A ZLHL
4 LS ; # lWCKH;
= B = e tweke o /T
XCK X Z h ”
v, — A — e,
A J? A o AtF
W twek | L t0s o | tDH o
DI7 - Dlo >< LAST DATA >§ TOP DATA §<
twDL ‘ tSD ,
/DISPOFF
LP N
Xk /SN NS\ /o /N \
PN
El j ________
tD
={o —L/_
*n = 60 in 4-bit parallel input mode
*n = 30 in 8-bit parallel input mode
FR ><_
< tPD1 >
LP \|
< tpD2 >
/DISPOFF ><_
i »
- trD3 d
Y1 -Y240 ><:
Fig. 8 Timing Characteristics (3)
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11.4 Timing Chart of Common Mode
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APPLICATION CIRCUIT
Application Circuit for Module
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13. PAD DIAGRAM
és jéj <§
25 N2Y =
v 22 A COTATINAT = 5 Vo
mlmE e i gl
vizL | Es 724 70 CJ|V12R
\\?13?[_ Es 15 = P ©.0 X . L. (6256.65,-179.5) __ E 22 E x;is
vaaL| Cls q 1 sl (-6256.65,-179.5) ST8024T Chip Size : 131101;51314)1( 730+15um with scribe line |31_556|2 [ 67 0| vaar
V| et s 8 BB L a0 15 0 00 o n o s 9O e 55 |05
2 2 S33333I]T3 23 TIT O2RERRE=RR 8% 2

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 | 1474.50, -263.10 75 | DUMMY | 6317.00] 250.10
12 GND -6136.55| -263.15| 44 DUMMY | 1651.95 -263.10 76 Y1 6267.00] 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 -56573.05| -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/IC -5208.40( -263.10| 50 DI6 2731.90, -263.10] 82 Y7 5955.00] 250.10
19 EIO2 -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 5747.00] 250.10
23 DiI2 -3317.00( -263.10, 55 LP 4122.15| -263.10| 87 Y12 5695.00] 250.10
24 DI3 -3005.05| -263.10, 56 EIO1 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 5435.00f 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

Preliminary Ver 0.11 Page 23/26 2007/04/20




Sitronix ST8024T

97 Y22 5175.00] 250.10 148 Y73 2523.00 250.10| 199 Y123 -183.00, 250.10
98 Y23 5123.00] 250.10 149 Y74 2471.00 250.10| 200 Y124 -235.00, 250.10
99 Y24 5071.00] 250.10 150 Y75 2419.00 250.10| 201 Y125 -287.00, 250.10
100 Y25 5019.00] 250.10| 151 Y76 2367.00 250.10] 202 Y126 -339.00f 250.10
101 Y26 4967.00 250.10| 152 Y77 2315.00 250.10| 203 Y127 -391.00, 250.10
102 Y27 4915.00; 250.10] 153 Y78 2263.00| 250.10| 204 Y128 -443.00, 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 -547.00f 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 -651.00f 250.10
107 Y32 4655.00 250.10] 158 Y83 2003.00] 250.10 209 Y133 -703.00f 250.10
108 Y33 4603.00] 250.10] 159 Y84 1951.00] 250.10| 210 Y134 -755.00, 250.10
109 Y34 4551.00] 250.10] 160 Y85 1899.00] 250.10| 211 Y135 -807.00, 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 1795.00f 250.10| 213 Y137 -911.00, 250.10
112 Y37 4395.00 250.10| 163 Y88 1743.00f 250.10| 214 Y138 -963.00, 250.10
113 Y38 4343.00 250.10| 164 Y89 1691.00] 250.10| 215 Y139 -1015.00f 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 Y91 1587.00] 250.10| 217 Y141 -1119.00, 250.10
116 Y41 4187.00] 250.10| 167 Y92 1535.00f 250.10| 218 Y142 -1171.00, 250.10
117 Y42 4135.00 250.10| 168 Y93 1483.00] 250.10| 219 Y143 -1223.00f 250.10
118 Y43 4083.00] 250.10[ 169 Y94 1431.00] 250.10| 220 Y144 -1275.00f 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 1327.00] 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 1171.00f 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 -1795.00f 250.10
129 Y54 3511.00| 250.10] 180 Y105 859.00 250.10] 231 Y155 -1847.00f 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 -2055.00f 250.10
134 Y59 3251.00] 250.10[ 185 Y110 599.00, 250.10 236 Y160 -2107.00] 250.10
135 Y60 3199.00 250.10[ 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 391.00, 250.10 240 Y164 -2315.00f 250.10
139 Y64 2991.00, 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 -2419.00f 250.10
141 Y66 2887.00| 250.10] 192 Y117 235.00f 250.10| 243 Y167 -2471.000 250.10
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 -2627.00f 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 -2731.00f 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 -5227.00f 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 -4811.00f 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
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14. REVISION
REVISION DESCRIPTION PAGE DATE
0.10 First release 1-26 2006/12/11
Change Max. operating voltage to +30V )
0.1 Change Standby Current Application Pin to LGND+GND+VSS 1-26 2007/04/20

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

permission from Sitronix.

Preliminary Ver 0.11

Page 26/26

2007/04/20



7 RevNo.| Revision note Dafe
<
3
g
S
17.080
15.930¢Cut_lined
Lez80 COPPER VIEW
14,430 1730 0.4000,02 0,400
14280 0100£0.02 0.100+0.02 0.100+0.02 0530 0100 s
12.180CSR) 1.330 0.100%0.02 0450 s 0370 3
1.000¢SL> 10.580¢SL> 7.875¢sL> 0.800¢SL> 0300 0300 8
1.000¢SL 8,580(SL) 6,500¢Cut line> N = = o
o
oS 5 A |
1.000¢SLY 6.580(SL) 2.700(SR) CUT LINE . <o = W0.040 i =
I S| B S $0.040 A
4,000 | 4.000 A= e o o040 = S
0.715¢SRY#0.200 0.715¢SRY£0.200 —— f = — 8 — T il 040
3.430(Potting Area) E o o - |
1.030CDH) s ° — ° il =t
4-90.250CCuU padh ~ Ll o & R SR
2 —==l—g3 :
N u = g Sk gl_ls
u ﬁu m m u 5x21¢NG _HOLE FOR Simpal> & g S8 ° m 28 8 50,100
= = = = H s SEESE W0.11040.020
) S8
I S Y e o S slgls P0.210%0.020
= (] STRPANTFL < = —1
g 7 0.100+0.020 Sgowmmomg TEST PAD
S = 10020, ! Detail A .
a3 DRE y 3 0200 0.200 : Scale 5:1
= = f 2 0.400£0.02 Scale 4:1
R PNH] /1 :
~) ~ o 2/ 5 o M Detail B 0030£0.010 _,
% 2 5 %8 : arg Scale 4:1 004840012
9 |0 |2 8 %z m g : 080012 __, MIN 0075
g B 1§ 8 &2 =] A 88 !
O T B =T % g 8
SIL I IR £ 2 233 |4 |2 % |
al 9w m = g gl =g |2 o 7
! - o A S 5| LS 3 0.110£0.020
N Slg g sl | 01100020 |
g | | 7 ¥2| |8 0.025£0.007 10£0,020
X - 5 <
o 3 a2 9 .
g8 8 & W 8 | S8 e N __- 02350007 Output inner lead Input inner lead FINISH VALUE
g 3 _—
2% 13 19 2l Lz I R I S ) Scale 50:1 Scale 40:1 (OUTPUT)
8z 1o 18 i = EE HERE R EE Dummy inner lead
‘ 2 = ol 8 e
UNWIND 3| ¢ = e % - EREERR 0|9 Scale 50:1 Notes: —
S| o M a = B N
DIRECTION 5| m\ Ao sl |z
3 als 82 4 = 1. All Chamfer Is R0.200mm
Q 8|~ =1 =] = A .
Z =] S m %m m o W \F&Hﬂmzm 2. wnon,m Tape Zoﬁm:o,, PET
3l A 9 = el 23 |9 |8 3. Leading Tape Material PI
> = Al T :
g |8 |g = =5 2 nw & ey P 4. PKG Reel Size : 405mm
g g |9 = = B XS [ A 5. IL width on device hole : Min 12um(Top)
N 15 2 Z ; )
& Y f Ao 2 o.ww\mwz . 0.6MAX 6. Trace lead width on PI : Min 10um(Top)
by 3 s AGKSIDE Fex o !
) < 7. All SR Tolerance is £0.2mm
, |
] T ] 8. All Slot Tolerance is £0.05mm
w ﬁ - 9. Modify input outer lead (Test!), <customer request>
g m/ 10.Modify input inner lead (Test1), <customer request>
H H H 11.Min. pitch 50um ; Min. space : 27um
| Pin Wiring Diagram
M #2.200PD) 3 g g
(4O O 00N 9z E i FEE
R0.200 3 #1.800(CL) gz 9
g _1.981£0.030 23000<CY) < TAPE_SPEC 70 W
)
Y 4.750£0.030 3.000 2.500¢SL> CHIP FRONT SIDE PRODUCT PITCH 6 PERFORATIONS (28.5mm)
18280 7.000 POLYIMIDE UPILEX—S 75%6um
405 2,000 16.630 2 [cuFor FQ-VLP 18um£5um
6PF x4.75=28.500 W ADHESIVE TORAY #7100 12+3um
%Eg oTeuT 5 < [ SOLDER RESIST | AE—70-M11 26+14um
_A
PISR (FLEX] FS—100L Min10,
CIPPER UNVIND SR Cu Adhesive  FACE UP (Lo 0 10m
POLYIMIDE DIRECTION PLATING Sn 0.21+0.05xm
——
Before ILB
Polylnide  FLEX COATING i L1_Copper W L2_SOLDER RESIST M L3_PUNCH M  L31_SECOND PUNCH M OTHER:FOLLOW CUSTOMER :Qi Change ?mi
9405 IC SIDE DWG NO 7 7 C/P/N ST8024T-F4 REV SIMPAL DWG NO STO012B-01
Designed by-date Checked by-datfe Approved by dafe TOLERANCE:  x = XXX £

COPPER
POLYIMIDE

After ILB

Ut reUT

UNVIND
DIRECTION

AR 95.09.26

ttronix Tec

e PATTERN NERSLRT TRAVIIG
\Eoo OH.. @m mew% MUME oaé\@;m&moaﬁm%;

6 7 7

7 8

Time:




7

RevNo.| Revision note.

Date

®405
Reel #8405
B
COPPER sy, UN—WINDING =
POLYIMIDE DIRECTION Onnuuﬂ_wvmx
Before ILB After ILB

INPUT SIDE OL CROSS SECTION

0.380 Min.

[ T(Top)
[N\
T fosnn0020

(Bottom)

Pin Alignment

UN—WINDING
DIRECTION

R
[\

~ —Toozmsnoz

(Bottom)

OUTPUT SIDE OL CROSS SECTION

COPPER VIEW

[=]
o
=3
o
4X4,750=19.000
3,430 (Potten Aread
1030 <D/t 4-90.250(Cu_pad)
0.002¢(D/H CENTER> o
75020,0 10 & Defect Punch (7x21mm) m
[L981£0.030 NG Punch FOR TAPE MAKER <Sx2inm) c3
\ / 0.600NG HOLE CENTER) o
] | 1] _l\
u - T ﬁ--”_ {/ _Ro.500
— \ —f = [Dummy]
1= VLo
i
\ _
o
; i
2%
[ ot | Pa m [TEsTL_ ]
S b g 1 ||—CEE]
S Ei 3 84 |a =
H H H H 1Z 1Z = L/R
S [4 S b= 3 H
® b= 2 9 S S R ]
© g8 g | m m 9 95 S w 5 EI01
o A~ 2 Al g 4 b A~ . -] H (P
Y 1 a <l 2o H 94 A m A o (00) H DISPOFF
= 7 0 9 SH G JA 8 ks d g H
UN-WINDING £ 1 o S sH A §9 8 bz q o H
oRECTON - g | o g 3 S SN 9 H 7 c I I I N 5 il
AH_ N S 5] == RER: b= CINEERS VLIS H
g | g3 3 A4 4 d9 8 = N & v EEN £
g | 9« & YRR S o 9 — 5 (35|
N o M n nM 4 9 H¥ by b H
v il fa" o g o il A 1 £
P> ] Y 9 s . 3 M H— {13 ]
o H| o - ] 17 <J
[% H — ! M P = 2 = === D2
m +| m. i S o/ IV H il
EE 23 | ¢ S
& Fat S H [Eme |
I e N e =) S/C
@© ,X_ i ==
/7 L1 VEL
) | ZER
= _ A EN
e, EH N 2 [VHIS VL
= ﬁ|@ .|u I“I \m m Dumn VL
Detall A — — HH - N ._| % I-ma'
o
0.715+0.200¢SR> \@1.000
0.98810,200(SR)
1.710
1.94120,200(SR)
4.800<Cutline) 0,930
5.300+0.200¢SR. 0.715+0.200¢(SR>
1200 5.700 1.130+0.200¢SR> 0.180
1200 7.800 2.000(SR Mark)
1,200 9,900 2.200+0,200¢SR) 0.180
11,700+0,200¢SR> __P.40 1.200¢S1) 0.030x2
13,500 <Alighment Mark) 4,100 (Cutlined 3l o
13700 (Cutline 2l Q| & 125
8N =
14,550 4,450 S AT ole
ya T \ o
\ N A\ 812
oA
I HE
(== /’/| o
S i
e
o
N | 7
g3 Detail A
=
SR 26 JSu 18um. Ll |
! . JADESVE 12um mom_m m\.._ 0.400+0.020
]
L 0.80020,020

9 4 d

I

ORIENTATION OF CHIP:FACE UP

/A

0.150x3

g CROSS SECTION OF R
SR 4 OUTPUT INNER LEADS Cog
/ 5 A10.013¢min) 2N
Bi0.013(min> &
9% Cu CO.018mIn) S
= _p| E} an_ (- D0.034Cnin) S
Max. 0.6 |_[Max. 0.6 |
A'W0.023+0.007
PISR B:W0.025£0.007
C'w0.030+0.010
Di'w0.048+0.012
DETAIL OF FLEX
- 15.000
booo ot
ST
o \D\D
cooao WXD b
/H_o_:._" Line
Material Description
1.Space Tape Material Polyester(PET) ATECT
Leader Tape Material Polyetherimide(PEI)
PKG Reel Size 405mm Daiichi
Polyimide UPILEX-S 756 um UBE
Adhesive #7100 1213 um Toray
Copper FQ-VLP 18+5 um Mitsui
Plating Sn 0.21£0.05 um
Solder Resist AE—-70-M11 26 14 um Ajinomoto

SR Mark
Scale 10/1

Solder Resist Tolerance: £0.200mm

Flex Coat FS—100L
2.ALL CHAMFER IS R0.200mm.
3. 4SPROCKET HOLES 48(W) FOR 1 TAPESITE
4.Etchingfactor >2.5 for output outer lead.
5. Min Pitch: 50um Min Space 26um

6. Inner Lead Width Measure Location: Bump Center.

7. General Tolerance: £0.05mm
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