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Record of Revision

Version | Revise Date | Page Content

0.0 2009/06/29 All First Draft.

0.1 2009/07/17 25 DC-DC circuit is tentative version.

0.2 2009/09/04 3 Add module weight spec

4 &5 | Modify module drawing. (VCOM Pad from 2 x 2mm to 2.2 x 2.5m

20 | Modify LUT.

0.3 2009/09/09 | 20 & 21 | Add one LUT & CR spec for low temperature.

0.4 2009/09/28 8 Modify power consumption & max operation te ature.

17 & 18 | Modify power on/off sequence @

19 Update LUT & Contrast

24 |Update application circuit.

0.5 2009/09/30 2 Update Spec contents

7 Modify absolute nﬁ@w%ration temperature
19 Update contw

0.6 2009/10/07 6 Moﬂfﬁiwmended connector.(FH12-10S-0.5SH)

8 NSMn supply voltage from 2.0V to 3.0V.

0.7 | 2009/10/14 ;0' v the direction of diode. (D1)
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A. General Information
This product is for Electric Shelf Label application.
NO. ltem Unit Specification Remark
1 Screen Size inch 2.1 (Diagonal)
2 Display Resolution dot Segment Type
3 Overall Dimension mm 63.04(H) x 24(V) x 1(T) N&A
4 Active Area mm 50.9(H)x16(V) \
5 Depth - 1bit
6 Weight g 2.9

Note 1: Not include FPC. Refer next page to get further information.
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B. Outline Dimension A
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. A

SEE DETAIL C

EHIPPING LABEL:
SEE DETAIL H "&'CUDE RLIMBE RR (505;5%”?

[
f
‘-\‘_\.} \"J Mates 1
o 1l General toleronce @ £ 0.3
- &E. MATERIAL <FROM BOTTOM TO TORP LAYERS)
To] GLASSCEUBSTRATEY, S00-MICEOM THICKMESS
EPD FILM, IEU—HIChDN THICKMWESS
SWTI-UY GLUE, 25-MICRON THICKWERS
White Ine GXP FILM, 38-MICEOM THICKWESS
.&EDEE SEALING GLUE, Typ, 230-WICROW THICKNESS

%, SHIPFING LABEL: &3. FINISH : NOME
B BAR CODE 4, REFER TO WD-4563-705030 FOR SEGHENTED DISPLAY ARTWORK,

", SHIPPIMG LABEL 3, FLEXIBLE PRINTED CIRCUIT ¢FPCY SHALL PERMIT A BEND RADIUE
OF 0.70 mm, EXCEPT IN STIFFENED AREAS,
6 DISFLAY WODULE SHALL COMPLY WITH WD-4096-/7050179 (GLASS-
SUBSTRATE EFD DISPLAY MODULE SPECIFICATIONSS,

¥ FLEXIBLE PRINTED CIRCUIT (FPC> CORMERL WITH A RADIUS ARE
DIMENSIONED TO THE THEORETICAL INTERSECTION OF THE TwO
EDGES. UNSPECIFIED RATII 100 mm.

i (5]

@' 7975

314,51 0.2¢ ]]E[g[: COMPOMNENTS 3
W71

17 5t02

| -
AN

E4.04t0.2 ¢ SUBSTRATE 3
cx 12
£X 203

116 540,2( DC/DC COMPONENTS ) 7.0320.36 Ab,
2666

A
i

24102 ( SUBSTRATE 3
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C. Electrical Specifications
1. Pin Assignment
Recommended connector : FH12-10S-0.5SH.
Pin No. Symbol I/1O Description Remark
1 VDD | [Power input
2 RST_N | |Reset pin.
3 GND I |Ground.
4 SDA I/O |Serial interface.
5 GND I |Ground.
6 SCL | |Serial interface.
7 GND I |Ground.
8 DUMMY NC [Not connect
9 CSB | |Serial interface. ®
10 BUSY_N O [Busy signal output.

I: Input pin ; 1/O input/output ; O:output pin

>

>

0_'3
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2. Absolute Maximum Ratings

Item Symbol | Condition | Min. Max. Unit Remark
Power voltage VDD GND=0 -0.3 +5.0 \Y}
Panel Surface
Tst - [
Storage temperature stg - 25 70 C temperature
. 5 Panel Surf
Operating Topa - 0 70 C anet surtace

temperatur,
Note: Maximum ratings are those values beyond which damages to the devic%oc ur.

Functional operation should be restricted to the limits in the Electrical acteristics

chapter.

O
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D. Electrical DC Characteristics
Item Symbol Condition Min. Typical | Max. Unit |Remark
Supply Voltage | VDD 3.0 3.3 3.6 \%
Low Level Input . C .
Voltage Vil Digital input pins GND - 0.3xvDD

High Level Input

Voltage Vih Digital input pins 0.7xvDD - VDD ‘0\'

High Level Digital output pins;
Output Voltage Voh o = 400pA VDD-0.4 - - V

Low Level Output Digital output pins;
Voltage Vol lo. = -400pA GND D+04| V
Operating Too 0 . % (C
temperature

Operation Power
Dissipation - C’}/ 15 mW | Note
Standby Power
Dissipation - - 3.3 ©A

Note: Operation power dissipation condition: VDD = 3.3V, Fr@te = 8.5 Hz.

>
&
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E. Electrical AC Characteristics
PARAMETER SYMBOL CONDITIONS MIN. TYP. | MAX. | UNIT

tess Chip select setup time 60 ns

CSB tesh Chip select hold time 65
tsce Chip select setup time 20 ns
tehw Chip select setup time 40 \ps
tscyew Serial clock cycle (Write) 100 ns
Tsuw SCL “H” pulse width (Write) 35 ns
scL tsiw SCL “L" pulse width (Write) 35 ns
tscver Serial clock cycle (Read) 150 ns
Tsur SCL “H” pulse width (Read) 60 ns
tsir SCL “L" pulse width (Read) P ns
tsps Data setup time /30 ns

SDA .
(DIN) tspn Data hold time oy ns
(DOUT) tacc Access time 0 ns
ton Output disable time 15 ns
C5B %IH
WL rill CHI
T, Ts:vcwﬁs-:vc:ﬁ - TCSH

= oo
WIH ET ﬁ T/ Tsir |7
SCL WL ?f JR i _,{‘ — SLR?'Z /ﬂ'—
. TSEIS " TSI:IH
(DIM) L 7 Ton

oz
SOA, V';_i ¥
(DU WL % 7

3-pin Serial Interface Characteristics

O

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.



Version: 0.6

Page: 10/25

1.SPI format

" cse |
Host ¢ SCL I' T' T |f |j |f |I |f |f |j |f

(MPU to
Driver) p
Rl 00000000077
I Command e ——pi 4 Co rr),nﬁnd / parameter R
l\‘

CSB can be “H” between parameter / command and parameter|
/ conmand SCL and SDA during CSB =“H" is invalid

4
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2.Register definition
2.1. RO2H (POF): Power OFF Command
RO2H
Inst / Para R/W | D/ICX| D7 D6 | D5 | D4 | D3 D2 D1 DO | (Code)
POF w 0 0 0 0 0 0 0 1 0 (02H)
-The command define as follows:
Description | After power off command, driver will power off base on power off sequence.
After power off command, BUSY_N signal will become “0".
Restriction |- This command only active when BUSY_N = “1".

2.2. RO4H (PON): Power ON Command

&

RO4H
Inst / Para R/W |D/CX |D7 D6 D5 |D4 |D3 D2 (D1 DO (Code)
PON W 0 0 0 0 0 0 1 Ol [0 (04H)
-The command define as follows:
Description | After power on command, driver will power on on power on sequence.
After power on command and all power seque ready, then BUSY_N signal will become “1".
Restriction  |User can send this command in any time S ave restriction of BUSY_N.
2.3. R10H (DTM): Data Start transmissig,n-@":ter
R10H
Inst / Para |R/W|D/CX D7 D6 D5 D4 D3 D2 D1 DO | (Code)
DTM Wl o0 0 0 0 1 0 0 0 0 (10H)
(1" Parameter | W | 1 Pixell Pixel2 Pixel3 Pixel4 Pixel5 Pixel6 Pixel7 | Pixel8 | 00h
2" Parameter| W | 1 | Pixel 170 | Pixel1l | Pixel12 | Pixel13 | Pixell4 | Pixell5 |Pixel16] 00h
®
1/{ }( 00h
M™ Parameter| W @( -7)|Pixel(N-6)|Pixel(N-5)|Pixel(N-4) | Pixel(N-3) |Pixel(N-2)| Pixel(N-1)| PixelN | 00h

?ﬂpt' n

-The command define as follows:
register is indicates that user start to transmit data.

hile complete data transmission, user must send command 11H(DSP). Then chip will start to
send data/\VCOM for panel.

- This command only active when BUSY_N = “1".

Re&ion

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED, OR
TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.




2.4. R11H (DSP): Data Stop Command

R11H
Inst / Para R/W | D/ICX D7 D6| D5 | D4 | D3 D2 D1 DO | (Code)
DSP W | 0 0 |o| 0 |1 0 0 1 | (1H)
1% Parameter| R 1 |data flag - - - -

Description

1% Parameter:

-The command define as follows:
While finished the data transmission, user must send this command for driver and read.da
information.

Bit7

Data flag of receiving user data.

0 Driver didn't receive all the data.

1 Driver has already received all the one frame data.

After data start (10h) and data stop (11h) command, BUSY_N signa

o

| will %come “0”.

Restriction |- This command only active when BUSY_N = “1".
®
2.5. R20H (LUTC): LUT for VCOM Register
R20H
Inst / Para R/W | D/ICX| D7 D6 D5 D4 D3 D2 D1 DO | (Code)
LUTC W 0 0 0 1 0 0 \lg' 0 0 (20H)

1% Parameter | W 1 0 1 0 0 1 1 1 1 4Fh
2" Parameter | W 1 1 0 0 0 )il 1 1 1 8Fh
3 Parameter | W 1 0 0 0 0 0 0 0 1 01h
4" parameter | W | 1 [ 0 1 0 I"Q ¥ 1 | 1 1 1 8Fh
5" Parameter | W | 1 | 0 | 0 | 0 °NO 0 | 0 | 0 0 | oon
6" Parameter | W 1 0 0 0 0 0 0 0 1 01h
7" Parameter | W 1 [ o 0 { 0y | 0 0 0 0 0 00h
8" Parameter | W 1 0 0 0 0 0 0 0 00h
9" Parameter W 1 0 0 0 0 0 0 0 0 00h
10" parameter | W | 1 | 0 A80 0 0 0 0 0 0 00h
11" Parameter | W 1 0 %t/ 0 0 0 0 0 0 00h
12" Parameter | W 1 0 0 0 0 0 0 0 0 00h
13" parameter | W 1 0 0 0 0 0 0 0 00h
14" Parameter | W 1 0 0 0 0 0 0 0 00h
15" Parameter 0 0 0 0 0 0 0 0 00h

1

Description

A

Thi

command define as follows:

gister is set for VCOM LUT.

Re rict}n\fﬂ?‘nis command only active when BUSY_N =“1".




2.6. R21H (LUTW): LUT for White Register

R21H
Inst / Para R/W | DICX| D7 D6 D5 D4 D3 D2 D1 DO | (Code)
LUTW W 0 0 0 1 0 0 0 0 1 (21H)
1% Parameter | W 1 1 0 0 0 1 1 1 1 8Fh
2" Parameter | W 1 0 1 0 0 1 1 1 1 4Fh
3% Parameter | W 1 0 0 0 0 0 0 0 1 01h
4" Pparameter | W 1 0 1 0 0 1 1 1 1 4Fh
5" Parameter | W 1 0 0 0 0 0 0 0 0 00
6" Parameter | W 1 0 0 0 0 0 0 0 1 01
7" Parameter | W 1 0 0 0 0 0 0 0 0
8" Parameter | W 1 0 0 0 0 0 0 0 0
9™ Parameter w 1 0 0 0 0 0 0 0 0 0
10" Parameter | W 1 0 0 0 0 0 0 0 0 h
11" Parameter | W 1 0 0 0 0 0 0 0 00h
12" Parameter | W 1 0 0 0 0 0 0 0 0 00h
13" parameter | W 1 0 0 0 0 0 0 % N 00h
14" Parameter | W 1 0 0 0 0 0 0 0 00h
15" Parameter | W 1 0 0 0 0 0 0 0 0 00h
Description -The command define as follows:
This register is set for White data LUT.
Restriction |- This command only active when BUSY_N =

S

>




2.7. R22H (LUTB): LUT for Black Register

R22H
Inst / Para R/W | D/ICX| D7 D6 D5 D4 D3 D2 D1 DO | (Code)
LUTB W 0 0 0 1 0 0 0 1 0 (22H)
1% Parameter | W 1 0 1 0 0 1 1 1 1 4Fh
2" Parameter | W 1 0 1 0 0 1 1 1 1 4Fh
3" parameter W 1 0 0 0 0 0 0 0 1 01h
4" parameter | W 1 1 0 0 0 1 1 1 1 8Fh
5™ Parameter W 1 0 0 0 0 0 0 0 0 0
6" Parameter w 1 0 0 0 0 0 0 0 1 0
7" Parameter | W 1 0 0 0 0 0 0 0 0 h
8™ Parameter W 1 0 0 0 0 0 0 0 0
9" Parameter w 1 0 0 0 0 0 0 0 0
10" Parameter | W 1 0 0 0 0 0 0 0 0o J=0foh
11" Parameter | W 1 0 0 0 0 0 0 0 0 00h
12" Parameter | W 1 0 0 0 0 0 0 0 0 00h
13"Parameter | W | 1 [ 0 | 0 [ 0 | 0 | 0| q | W 00h
14" Parameter | W 1 0 0 0 0 0 0 0 00h
15™ Parameter | W 1 0 0 0 0 0 0 0 0 00h
Description -The command define as follows:
This register is set for Black data LUT.
Restriction |- This command only active when BUSY_N =
2.8. R30H (PLL): PLL control Register
R30H
Inst / Para R/W | D/ICX| D7 D6 D5 D4 D3 D2 D1 DO (Code)
PLL W 0 0 el 0 0 0 0 (30H)
|1 Parameter | W 1 - ’&\M[Z] M[1] | M[0] | N[2] | N[1] | N[O] | OCH

Description

Restriction




2.9. R41H (TSE): Temperature Sensor Enable Register

R41H
Inst / Para R/W | D/CX| D7 D6 D5 | D4 D3 D2 D1 DO | (Code)
TSC W 0 0 1 0 0 0 0 0 1 | (41H)
1¥ Parameter | W 1 - - - - - - - TSE | 01h

*NOTE: “-” Don't care, can be set to VDD or GND level

-The command define as follows:

This command indicates the driver IC temperature sensor enable function.

When TSE="1", if driver start to update display, driver will get temperature sensor v
I°C to external EEPROM for updating LUT data before display.

When TSE="0", if driver start to update display, it will not get temperature sealue and will

Description | hot send I2C to external EEPROM. Driver will update display base on LUT registers (20h, 21h,
22h).
1* Parameter: Q
Bit0 TSE @
0 Disable.
1 Enable. (Default)

Restriction |-- This command only active when BUSY_N = “1".

>
&
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3.Data transimssion wavefor

—

About 5.8 s

transmission ok

Display

:O)

ata slm:\l.
[11h) J,I

Jat

Diaplay START
transmission
{1k

About 15 s

About B6 ms.

®
Q&)«n}eerature sensor disable (Register:41H,TSE

4

O
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F. Power On/Off Characteristics

1. Recommended Power On/off Sequence
The suggested power on/off sequence is below:

Default resolution,
frame rate \(

Power on sequence:

\4

A

VDD [
— 77 >100us O
—
Serial
Interface -~ Active

>0Qus; >50us >0Ous

> <
> €

Internal
vsync <10ms

1 frame
. ) -

\
N

VDNG Floating
(-20v)

Q

VDPG

———————————————— 2 frame

VDPS Floating .7
e T O
VDNS

-15v 1 frame

d-
<«

»

BUSY_N

S

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED,
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Power off sequence:

VDD

>10us
<>

Serial
Interface

aal U U0 U0 U U U \

POWER
OFF

Active

(SPI)

1 frame > T_VDS_OFF

VDPS
(+15v) @ Floating

e T~ AT e T

VDPG
(+20v) T_VDNG_OFF
I » Floating

VDNG Floating
(-20v)

ase on previous condition: Ov or floating.
Source

output

Base on previous condition: Ov or floating.
VCOM

BUSY_N /\(

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED,
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G. Optical Specification
All optical specification is measured under typical condition (Note 2)
Item Symbol Condition Min. | Typ. | Max. |Unit Remark
<5C -- 17.5 -- Sec Note 7
) 5 Year
Flashing LUT LUT o 5~-25 -- 4.5 -- Sec
Lifetime
25~65 C -- 1.8 -- Sec
0~15< -- 7.5 -- S‘et,"\dote 7
Non-Flashing 5 Year
LUT . 15~25<C -- 3 -- Sec
LUT Lifetime
25~65 C -- 1.2 -- ec
Reflectance R White 22 ZA-- % Notel, 4
<5T 6 3 --
Py Notel, 5 &
N - — Flashing LUT
_ At optimized | 25~65 C 8 - -
Contrast Ratio CR o
viewing angle] 0~5<T A -- -- Notel, 5 &
15~ - - Non-Flashing
z&@c 8 N N LUT

Note 1. Ambient temperature =25C

Note 2. Reflectance and constrast 1?’[@ measured by KONICA MINOLTA spectrophotometer
y .

CM-2600d.

Specular light filter

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED,
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Note 3. Definition of response time:

The response time is defined as the time from image load to full updated display.

Note 4. Definition of Reflectance:
The Reflectance is expressed as:
R = ReﬂeCtance I:a(jtorwhite board X (I—center / I—white board)

Leenter 1S the luminance measured at center in a white area. Luyite noard 1S the lumina fa
standard white board.

Note 5. Definition of contrast ratio: @‘9
Wi

The contrast ratio (CR) is the ratio between the reflectance in a full rea (Rl) and
reflectance in a dark area (Rd).

Contrast ratio (CR) = R ®
N S
Note 6. Definition of viewing angle, 6, Refer to figure as b%

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED,
OR TRANSFORMED TO ANY OTHER FORMS WITHOUT PERMISSION FROM AU OPTRONICS CORP.
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H. Reliability Test Items
No. Test items Conditions Remark
1 High-Temperature Operation Ta=65C 240Hrs
2 Low-Temperature Operation Ta=0TC 240Hrs
3 High-Temperature Storage Ta=+70TC 240Hrs
4 Low-Temperature Storage Ta=-20C 240Hrs
High-Temperature, High-Humidity| Ta =+40C, ‘
5 ) 240HTrs eration
Operation RH = 90%
High-Temperature, High-Humidity| Ta =+50C,
6 240Hrs
Storage RH = 80%
1 Cycle : [-30°C 30min _
7 Heat Shock . _ Non-operation
[+50°C 30min] : 100 ysles
8 Electrostatic Discharge +- ;{’% Non-operation

Note 1. Ta: Ambient Temperature.
Note 2. In the standard conditions, there is n isplay function NG issue occurred. All the

cosmetic specification is judged b t liability stress.
Note 3. All the cosmetic specification%v efore the reliability stress.

>
&
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|. Packing and Marking

1. Packing Form
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2. Module/Panel Label Information
The module/panel (collectively called as the “Product”) will be attached with a label of

Shipping Number which represents the identification of the Product at a specific location.
Refer to the Product outline drawing for detailed location and size of the label. The label is
composed of a 22-digit serial number and printed with code 39/128 with the following

definition:
A A

ABCDEFGHIJKLMNOPQRSTUY
[ |_ L—For intemal system usage and production serial numbers.

AUO Module ar Panel factory code, represents the final production factory to complete the Product

-[ Product version code, ranging from O0~% ar A~ (far Yersion after 9)
Week Code, the production week when the product is finished at its production process

3. Carton Label Information ¢ Q
The packing carton will be attached with a carton label w)%’}zking Q'ty, AUO Model Name,
d

AUO Part Number, Customer Part Number (Optional) ries of Carton Number in 13 or
14 digits are printed. The Carton Number is apparing,in the following format:
P4

ABC-DEFG-HIJK-LMN
DEFG appear after first " represents the packing date of the carton

Date from 01 to 31
Manth, ranging from 1~8, A~C. A for Oct, B for Moy and C for Dec.

A.D. year, ranging fram 1~% and 0. The single digit code reprents the last number of the year

Refer to the drawing of packi Mt for the location and size of the carton label.
® Q
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J. Application Note
1. Application Circuit
Systerm Jone - Panel bonding
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K. Precautions

1. Do not twist or bend the module and prevent the unsuitable external force for display module
during assembly.

2. Adopt measures for good heat radiation. Be sure to use the module with in the specified
temperature.

3. Avoid dust or oil mist during assembly.

4. Follow the correct power sequence while operating. Do not apply the invalid sign%nm e,
it will cause improper shut down and damage the module. Q

5. Less EMI: it will be more safety and less noise.

6. Please operate module in suitable temperature. The response time & brig s will drift by
different temperature.

7. Be sure to turn off the power when connecting or disconnecting cl 4

8. Display surface never likes dirt or stains. ¢

9. Adewdrop may lead to destruction. Please wipe off any %’e before using module.

10. High temperature and humidity may degrade perf %. Please do not expose the

module to the direct sunlight and so on.

11. Acetic acid or chlorine compounds are not fri with display module.
p do not touch the module without any

12. Static electricity will damage the modul

grounded device. ‘9
13. Do not disassemble and reassemble,th dule by self.
14. Be careful do not touch the rear\@dl ctly.
15. No strong vibration or shock. use module broken.
16. Storage the modules in sgitabl&environment with regular packing.
17. Be careful of injury fro ken display module.

18. Please avoid g¢he gre dding to the surface (front or rear side) of modules, because it
will cause.the lay*hon-uniformity or other function issue.

>
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