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Record of Revision

Version | Revise Date | Page Content

0.0 2010/05/19 All First Draft.

0 Modify Life Time, phase out control and EOL Time

3 Modify general information, overall dimension, and number of gray levels.

10 Add item “Image Update Time” to “D. Electrical Characteristic”

10 Update power consumption format

17 Update power on/off sequence

> N

Modify value of “Reflectance” and remark 7

@)
0.1 2010/6/10 18,19 Modify value of “Contrast Ratio” and remark %
Modify item “Response Time” to “Update Time”,
Remove definition of “Response Time” b
Add Reliability Test ltem “UV Exposure i@i{;e remove some items

and modify remarks and notes A&
26 Add precaution items 19~21. AL

30 Update INT_SETTING defaul}ﬁ

10 Update typical power con?sq. n measured pattern

20, 21

02 | 2010/7/13 | 2021 |Reliability Test ltemghONpber typo modify

26 Add precaution itq@? o3
)\ 4
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A. General Information

This display is a active matrix electrophoretic display (EPD), which comprises a-si TFT substrace,
electrophoretic front plane, protective anti-glare top-sheet, driver ICs, and FPC. It is designed for
applications such as e-book or e-reader.

NO. Item Unit Specification Remark
1 Screen Size inch 6 (Diagonal) \q
o Display Resolution dot 800 (H)x 600(V) J
3 Overall Dimension mm 131.4(H) x 105.39(V) x (1.84) ()L)-;%Te 1
4 Active Area mm 122.4(H)x90.6(V) N/

5 Dot Pitch mm 0.153 (H)x 01510 ,

6 Gray Level -- 8, AV

7 Weight g 521N\,

8 Surface Treatment A%&@ 2%) Note 2
Har ting (3H)

Note 1: Not include FPC and label. Refer to next pag%et further information.
Note 2: 750 g load force on UNI/JPIA 3H pencil, s e@!S.Smm/s on the AG film and scratch
length is 1cm and write 5 handwriting, Sci nYy =2is OK

&
@'&
X
o
&
Q>
&

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.



B. Outline Dimension

Version:

Page:

0.1

4/35

1 | 2 3 5 6 | | 8
REV ECN N DE! SIGN DATE
X1 - ADD AWIL SIZE Roger Lin 2009/08/20
e HANG/LABEL POSITION Roger Lin |2009/11/20
X3 GE_LABEL POSITION Roger Lin 2010/01/08
X4 ,‘ CANCEL TP FPC OPENING R A
A / andl LABEL POSITION oger Lin 2010/02/05
131.4QUTLINE -
125.4(BEZEL OPENING) 3 Note
124.6CAG FILW 34 1. General Tolerance is 0.3
| <| ) 122.4(ACTIVE AREA) 45 54 2.The bending radius of FPC shauld b ge than 0.6mmn *
o <
0 o
M | 6357 A
| N
,,,,,,,,,,,, e
I I b
B I I
I I
N <
| | I ]
o =
= I "
"~ W
= | | 3 L
ERE: I I >
Zl2|x | |
P =
= i o N o
= | | 4
s 5 HI= 3
& g 09 I I i
P s A | | I
= Te A 3
2 =g |9 | | £
= ! | =
p I I =
s | | ;
! ! o B
£ A ~
o ! ! V 2 2
2| I l - _ _ | S <
3 ATD o > 5
g q > < .
| o
£ 532 g2 . — —
H Hlo P1+0.03
T 3 5674 +0.5 05 . ~|e ’|%ﬂ . =
g 3 _ _[Tuw A/ Tawe o, g3
s iagali = 9 | o
H - AR —| =l &
3 Gl K ~ 0.7 £003 = .
£ ° g A Y =
E 3 ool 0.43 = L
% o / g 701
: | < DETAL B SEE DETAIL A
2 3% SCALE 2/1 i
ol +
z 032003 = u SEE DETAIL
<l 1. 03 +003
“Z Component Area— DETAIL A & asin A
§ Hont 12m Hox .03 2003 | P05 £003 || scap /1
= 05201 ) 245 +0.03 L
i 255 0.1
j [T WEIGHT | ANGLE GENERAL TOLERANCE| TRIGINAL WODEL
£l n S2g - srd arste @ | “apeseoe
3 EVEL| General tolerance * | yateria O
£ b e Module ADGDSENZ Ve
= 0~ 005 [0 0 - ¥
; % 1‘: : ga g g g g LEVEL prom— DRAWING NOCPART NO) 94 U6A]5 BOO [
H X-X' CROSS SE Suggestion 650 ol Joz [03 | _ | ook . iz st eV
- % 250 - 600 03 [os m AU DOptronics A3 1 x4
S 600 -~ 4000 08 DESIGNED | Roger Lin 2010/02/05
2 I 3 5 I I 7 I 8

ALL RIGHTS STRICTLY R

D. ANY PORTION OF THIS PAPER SHALL NOT BE

WITHOUT PERMISSIORFROM AU OPTRONICS CORP.

REPRODUCED, COPIED, OR TRANSFORMED TO ANY OTHER FORMS



Version:

Page:

C. Electrical Specifications

0.1

5/35

1. Pin Assignment
Recommended connector : FH12-50S-0.5SH.
Pin No.| Symbol |[1/O Vo Description Remark
Structure
1 Dummy -- -- Dummy pin A
2 VCOM @) -- VCOM polarity output signal \‘ﬂ
3 |vcom BoT| | - VCOM signal setting pin D
4 VCOMDC | P Type2 |External voltage for VCOMDC power. %
5 VCOMH P -- External voltage for VCOM high power. &
6 VCOML P - External voltage for VCOM low power. \g
7 RST_N I Type 3 |[Global reset pin. Low reset. A‘\'y
DC-DC converter shut down pin.
8 SHD_N I Type 3 [“0” : Enable.(Panel shut down; De;@,
“1” : Disable.
Power ready output.
9 PWR RDY | O | Type 1 When SHD_N from Q PWR_RDY will become “0”. Noted
When SHD_N fro after 100ms, PWR_RDY will
become “1 ,@
10 VCOMIN_O | | Type 2 |Logic In oN¢COM voltage generate.
11 VCOMIN_1 | | Type 2 Logi&for VCOM voltage generate.
12 YOE I Type 3 %r}icalloutput enable pin. Note2
13 YCLK I Typ K‘yelrtical clock. Input Note2
% Vertical (up/down) scan direction.
14 ub I F% 3 |U/D="L": Shift up to down. Default
. O‘ﬁ U/D ="H": Shift down to up.

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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Vertical start pulse input/output.

15 YDIOD |1/O| Types These pins are used to input and output shift data. These
pins are switched as input or output by setting the UD pin as
follow.

ub YDIOU YDIOD
16 YDIOU I/O| Type5 L Output Input
H Input Output \A
Horizontal start pulse input/output. AQ

17 XDIOL I/lO| Type5 [These pins are used to input and output shift data. The@
pins are switched as input or output by setting the &L pin
as follow. f\%

SHL xpioL | xoQA\ Y

18 XDIOR |1/O| Types5 L Input oY

H Output A Yﬁ
A4

19 LD | | Type3 |Latch data. ,:\

20 Do I Type 3 |Data input, First pixel I;ié Q‘

21 D1 I Type 3 [Data input, First plzpﬂsvk

22 D2 [ Type 3 |Data input, Sewd]»el LSB

23 D3 I Type 3 [Data input,&:w pixel MSB

24 D4 I Type 3 |Data inét, Vrird pixel LSB

25 D5 I Type 3 |Datai , Third pixel MSB

26 D6 | | Type3 (Phtpinput, Forth pixel LSB

27 D7 I TypaS ata input, Forth pixel MSB

¢ 0‘ Horizontal (left/right) scan direction.

28 SHL I ’% 3 |SHL = “L”: Shift right to left.

“» SHL = “H”:Shift left to right. Default

29 k‘( Type 3 [Horizontal Clock input.. Note3

30 F 7 C -- For power setting capactor connected pin.

31 \Y P - VCOMDC reference voltage

-~ 3@’\yAVDD C -- For power setting capactor connected pin.
%}/ Ci1P C -- For charge pump capactor connected pin.
4 CiN C -- For charge pump capactor connected pin.

35 VSS P - Digital ground

36 VSSA P -- Analog ground.

37 VDD P -- Analog power.

38 VREF_POS| C - For power setting capactor connected pin.

39 VREF_NEG| C -- For power setting capactor connected pin.

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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40 VDDX8 P -- DCDC positive voltage
41 NVDDX8 | P -- DCDC negative voltage
42 VDD_DRV | P - DCDC power.
43 ADRVU O | Type1l [PWM outputfor DCDC converter.
44 ADRVD O | Typel |PWM outputfor DCDC converter.
45 VSS DRV | P -- DCDC ground. <
46 VDPS P -- External voltage for source postive power. A q
47 VDNS P - External voltage for source negative power. \« /
48 VDPG C -- For power setting capactor connected pin. ALY
49 VDNG C -- For power setting capactor connected pin.
50 Dummy D

-- Dummy pin
I: Input pin; O:output pin, I/O: Input / Output; P: Power pin; C: capacitor pin; D : Dqu
[ ]

Note 1: Please reference chapter F

Note 2: Please reference chapter E Ov%x

Note 3: Please reference chapter E
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1/0 Pin Structure:

Type 1 Type 2

VDD
VDD

Out Pull - up / Pull - down
resistors 1M X

Type 3 Type 4

5

VSS

VDD

VSS

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED,
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2. Touch Panel Pin Assignment
Pin No.| Symbol /0 Description Remark
1 GND P |Touch panel ground.
2 VDD_TP P | Touch panel power.
3 TP_INT O [ Touched Interrupt Indicator pin.
4 [ICSCL | | Serial input clock in 12C-Bus interface operation pin. 4
5 [ICSDA IO | Serial input/output data in 12C-Bus interface operation pin. AS
6 RST_ TP | [Touch panel reset pin.
OY
3. Absolute Maximum Ratings i%
ltem Symbol Condition Min. Max. Unit Remark
Power voltage VDD  |VSSA-vsS=0| -0.3 +5.ock~7
Power voltage  [VDD_DRV|VSS_DRV=0| -0.3 ;%" Vv
Source voltage VDPS |VSSA=VSS=0 + \Y
VDNS |VSSA=VSS=0 —2(%‘ \Y
Gate voltage VDPG [VSSA=VSS=0 m VDNG+40
VDNG VSSA=VSSéQ;{%—4O +0.3
Storage temperature Tstg - KJ ) -25 70 T

[ 4
Operating Topa & 0 50 T

&
S

ALL RIGHTS STRICTLY RESERVED. ANY PORTION OF THIS PAPER SHALL NOT BE REPRODUCED, COPIED,
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p. Electrical Characteristics
1. Panel Power Consumption
Item Symbol Condition Min. | Typical | Max. | Unit
VDD VSSA=VSS=VSS_DRV=0V -- 3.3 -- \Y
Supply Voltage
VDD_DRV| VSSA=VSS=VSS DRV=0V -- 3.3 --
Touch Panel Supply
VDD_TP | VSSA=VSS=VSS DRV=0V - 3.3 -
Voltage \
Low Level Input . L . \'
Vil Digital input pins GND - 0.3 7V
Voltage
High Level Input _ s . ~
Vih Digital input pins 0.7xVvDD - VDD \Y
Voltage /)
Operating . ‘9 ¢
Top - X’ - °C
temperature C?
_ _ e N
VDD=VDD_DRV=3.3V \} 1.07 2 mA
VDNS=-15V A 0.82 15 | mA
VDPS=15V (N 086 | 15 | mA
Operation Power (=~
. P vDPG=20V ALY’ 1.23 2 | mA
Dissipation p N
VDNG-=; 0.66 1.5 mA
VCORIHRLY 0.36 1 mA
4
. WOy -18v 0.56 1 mA
VD@HD_DRV:S.SV -- 0.06 0.15 mA
VDNS=0V 0.02 0.1 mA
VDPS=0V 0.02 0.1 mA
Standby Power
L VDPG=3.3V 0.02 0.1 mA
Dissipation
VDNG=0V 0.02 0.1 mA
&(C) VCOMH=0V > 0.01 0.1 mA
Q VCOML=0V 0.02 0.1 mA
T=25C -- 950 1010 ms
In@ date Time T=10C -- 2310 2450 ms
R T=0C -- 2750 3150 ms
Y

*: Typical power consumption measured by following pattern

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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2. Touch Panel Power Consumption
Mode Symbol Condition Min. | Typ. | Max. | Unit | Remark
Active Ptp_a - (9) - mA
Sleep Ptp_s VDD= 3.0V - (1) - mA «
Deep Sleep Ptp_dp - (0.7) - mA \ﬂ
Y

E. Inputtiming AC Characteristics
1. Horizontal input timing

LD

XDIOL/
XDIOR
(Inut)

Twip

Source
Qutput

&

<
S

g’O

S
0

Figure 1: LD input timing
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TwxpcLk
e —L 1 m
XDIOL/
XDIOR )
(Input) Thoid
Jsetup, Thoid

DATA[1:0]
Pixel_1 Pixel_5 >< --------------------

DATA[3:2]
Pixel_2 >< Pixel_6 >< --------------------

DATA[5:4
= Pixel 3 >< Pixel_7 >< --------------------

[ ]
XDIOL/ ‘0’
XDIOR
(Output) ,2\

N=800
Figure 2: Horizon&@put timing
(VDD=VDD_DRV=3.3V, VSSA=VSS= V=0V, TA=25C)

PARAMETER SYMBOL | MIN. TYP. MAX. | UNIT
Clock pulse width Yol %wxocm 13 ns
Data setup time ‘KJU Tsetup 2 - - ns
Data hold time ¢ - Thold 2 - - ns
LD pulse wid Twip 1 - - XCLK
Time fr XDIOL/XDIOR | Tip pio 5 - - XCLK

&\/

1.1 Relgtion Bhip of input data and source output voltage

T rce driver output voltage will base on input 2 bits data, and the relationship is as below:
& MSB LSB Function
0 0 Source output is 0V
1 Source output is VDPS(+15V)
1 0 Source output is VDNS(-15V)
1 1 Source output is floating

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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2. Vertical input timing

YCLK

YDIOU/
YDIOD
(Input)

e ]| | |

G1

G2

G3

GN

YDIOU/
YDIOD

(Output)

N=600 ‘Q
Figure 3: Ve@&:put timing

‘O

O
&Q£
&O
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3. VCOM voltage definition
The VCOM output voltage will base on input pins VCOMIN][1:0], and the relationship is as below:

VCOMINI[1 :0] | Function
00 VCOM output is (-VDC) v
01 VCOM output is (VDPS-VDC) v

10 VCOM output is (VDNS-VDC) v A
11 VCOM output is floating ’&

4. VCOM relationship %
VCOM will change while VOCMIN change ‘Q

Source output will change while LD signal falling edge. \,

~
VCOMIN[1:0] >< 0'

s

VCOM outpy?}‘\«

VCOM VCOM
A
LD A&

[ ]
Source data '\;x' Data

Output @
>

O
&Q&
g’O
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5. Touch panel timing

5.1.12C Timing Diagram

Note : Slave address is 1001100. %

5.2. Register Write Sequence

5.3. Register Read Sequence AQ
[ J

O
&Q&
g’O
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I —

TDatHd TDatSw
VDDI=1.65~3.3V, VCI=2.5~3.3V, TA=2ﬁﬁ

Item Symbol Min. Typ. Max. Unit
Working Frequency Fclk - - 400 C@-IE
12C Clock Low TckL 1250 - - & T ns
12C Clock High TckH 1250 AY) ns
I2C Data ring time Tr - -° ‘%DO ns
I2C Data falling time Tf - /Y300 ns
|2C Data hold time TDatHd o W\ - ns
I12C Data setup time TDatSu 18Q ™~ - ns
I2C Start Condition hold time TStaHd @@Q}' - - ns
I2C Start Condition setup time TStaSu f\ébd' - - ns
I2C Stop Condition setup time TStpSu ( 600 - - ns
|2C Bus free time TBusFréZ )Y 1300 - - ns

S

&

&
©

‘O

”\Jv
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F. Power On/Off Characteristics
1. Recommended Power On/off Sequence
The suggested power on/off sequence is below:
1. Power on sequence:
VDD_DRV
VDD | A Y
A
vDDP!/\<+—80ms—»- O
01 ms:':Tms
RST_N, I
le—>101ms—»] s
SHD N! ms .
<+—>24ms—»>|
NVDDX8(VDNG) : 05\' _20V
¥
e >
VDDX8(VDPG) | >32ms 20V
| \
VDNS :< ~56mS %.« -15V
VDPS le— >64ms : 15V
| 1
VCOML [ )<J>'72ms > VCOML
l
VCOMH >80ms > VCOMH
2. Power off sequence: @
VDDNVDD_DRV /N .
VDDP N/ i >100ms >
RST N i< >110ms o=
SHD_N
NYD‘“%(VDNG) -20V :<7>80ms—>e
4 ;
X 8 (VDPG) 20V i
'<—>12ms—>
VDNS -15V |
|
VDPS 15V l
—>'>1 ms} «—
VCOML VCOML '
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 1, 2)
Iltem Symbol Condition Min. | Typ. [ Max. | Unit | Remark
Reflectance R white 24 26 -- % |Note1,2,3,4
_ At optimized
Contrast Ratio CR o 4 5 -- Note&:
viewing angle
T=25C 950 | 1010 g
Update Time T T=10C - |2310| 2450 | ms (:)Iote 3
T=0TC 2750 | 3150 A

Note 1. Ambient temperature =25C
Note 2. Reflectance and constrast ratio are measured by KONICA M@spectrophotometer

CM-2600d.
Note 3: The measurement shall be conducted under AUO specificgd WgWng condition, including LUT

and TCON codes. \
Specular light filter

Sensor

8mmBﬁm

|
[
i

©
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Note 4. Definition of Reflectance:
The Reflectance is expressed as:
R = Reflectance Factoryite noard X (Lcenter / Lwhite board)
Lcenter IS the luminance measured at center in a white area. Lynite noara IS the luminance of a
standard white board.

reflectance in a dark area (Rd).

Contrast ratio (CR) = RR_cll %O
S
D
>
<
&
&
o 2
>

Note 5. Definition of contrast ratio: %
The contrast ratio (CR) is the ratio between the reflectance in a full white are’a&v

O
&Q&
g’O
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H. Reliability Test Items
Test Condition Condition Remark

High-Temperature

Operation

Tamb=+50°C, RH=30% for 240hrs

IEC 60068-2-2Bp

Update pattern four times per minute.

Low-Temperature

2 Tamb=0°C for 240hrs IEC 60068-2-2Ab |Update pattern four times per minyf
Operation A
High-Temperature \/ J
3 Tamb=+70°C, RH=23% for 240hrs | IEC 60068-2-2Bp 0
Storage L~
Low-Temperature U
4 Tamb=-25°C for 240hrs IEC 60068-2-2Ab
Storage [ﬂ
High-Temperature, \W
5 High-Humidity = |Tamb=+40°C, RH=90% for 168hrs | IEC 60068-2-3CA Updatg@)ur times per minute.
Operation o,
High-Temperature, 0;‘/
6 High-Humidity = |Tamb=+60°C, RH=80% for 240hrs | IEC 60068—2&
Storage (7\4
1 Cycle : [-25° C 30min] -> v
7 | Temperature Cycle IEC, 6892-14
[+70° C 30min] : 100 cycles
Condition: 1120W/m2, 40°C @Y
Test Duration: 3 cycles x\/
UV Exposure
8 (Definition of 1 cycle: @ IEC 60068-2-5Sa
Resistance
8 hr at exposure state and 1Hr
at non-exposure st )
1.04G, Freque ~ 500HZ
Direction ,@‘
9 | Package Vibration
Durati . hours in each
di,evn‘;
@Mrom height of 100 cm on
xncrete surface.
10 |Package Drop | ct
Drop sequence : 1 corner, 3
edges, 6 faces one drop for each.
static Air-mode : +/- 8kV
11 IEC 61000-4-2
ischarge Contact-mode : +/- 4kV
Altitude test
12 700hPa(=3,000m) 48hrs
Operation
13| Altitude test Storage |260hPa(=10,000m) 48hrs
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Pull the FPC Stiffener part with a

FPC Bonding
14 force of 500gf in the horizontal
Strength
and vertical directions
Apply MIT method.
FPC bending Bending rate radius : 1.0mm
15
Performance Weight 500gf, Bending angle : %
135° Bending cycle : 20 times A A
POLYACETAL Pen : Top R0.8mm \
Load : 300gf Pass criteria - no gla br#akage or
16 Stylus Tapping .
Speed : 3 times/sec damage to micro-cup

Total 13,500 times

%
Note 1. In the above conditions, there is no display function NG issue occurred.%&metic specification

is judged before the reliability stress.
Note 2. The test modules will be kept at 25°C environment for 4 hours gfteNj the environmental test and
make measurement after AUO specified TCON code and wavefor, re-w The judgement of above tests
should satisfy minimum contrast ratio and minimum reflectance.

Note 3. For Item 10, in addition tosatisfy minimum contrast raj a%d
able to identify 4 gray levels, including Black and Whi ‘VQ
condition at the end of test. &

Note 4. ESD testing method.
1.  Ambient: 24~26°C, 56~65%RH, atmosphe@!ssure : 940~960hPa
Instruments:NoisekenESS-2000,

Operation System: AUQO pattern s@ator

Test Mode: Non-operating Tﬁu" t pattern: chess

minimum reflectance, the display shall be
being driven under AUO specified driving

AP A

Test Method:
a. Contact Dischgfrg 0pF(330Q) 1sec, 8 points, 25 times/point
b. Air Disch1 pF(330Q) 1sec, 8 points, 25 times/point

6. Test poiya‘&
Bk W R
X

&O P B

Bk M3
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I. Packing and Marking

1. Packing Form

MODEL (A060XEQ2 V1D
94.06A15.100

A/S BAG

/ M'YZAHZ'HZO

TAPE(60mm)
AATERR0mm)

TRAY TURN 180"
ONE STRATUM OF 6 PCS #es 1 SO

T
M@M@M[

T Jrr .7

84.06A15.001

80.00000,079

81.01A16.005

15 LAYERS TO PUT 84 PCS

MAX. CAPACITY:84 MODULES
MAX. WEIGHT:TBD kg
MEAS. 600 x 353 x 210 mm Q

CUSHION EPE

84.02A02.003

CUSHION EPE
84.02A02.002

CUSHION EPE

84.02A02.003
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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: \‘ %

~
,lf'nlBCI:IIEFGHI...IHILI'v.‘lNlIZIF'EIRSTU"l..IIr

L For internal systerm usage and production serial numbers,
AUD Module or Panel factory code, represents the final production factory to complete the Product

Product wersion code, ranging fram 0~% or A~7 (for “ersion after 9)
YWeek Code, the production week when the product is finished at its production process

‘\,Y
3. Carton Label Information Q,:
The packing carton will be attached with,a carton Iaba%?re acking Q’ty, AUO Model Name,
AUQO Part Number, Customer Part Number (Option a series of Carton Number in 13 or
14 digits are printed. | The Carton Number-i |s in the following format:

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

Date from 01 to 31
hanth, ranging from 1~9, A~C. A for Oct, B for Mov and C for Dec.

A.D. year, ranging from 1~3 and 0. The single digit code reprents the last number of the vear
7

Refer to the drawing of Pi,m format for the/location and size of the carton label.

‘O

O
&Q&
&O
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J. Application Note

VAN
ASZ
angL ASE
(12 Ny "
ALE BpOIp BusZ . va 50 SOWd
sa o
o
BXAAAN ] ot ! 4
€0
HnZZ
al
EEERY
ASE
szsvonso gy
9a 90 SOWN
0 )
BXaan NPT Daon
ax0a ) T mu T
9
EXO0AN VNV onan
Hnzz

AMO S8

I
i
aaa
AGT AGT
ani¥ ani¥y
N ELD ZLa
Adgaaa — ‘H

DAWNODA HWODA MDA

VSSA

q |t ONTA
AWNNG [-gE—

DSNId
Teued joog-F 104 AST AST AST
EL any 4ngy anzy
B 1 €2

]

Application Circuit

3

1.

B

4ni dni
154} 62 80 12

Sz
g
g
—— =

AGE
daniy
wu

aany did S0d 434A GENEERTY

(1%0)

ASE AST AEQ
dni anLy 4ni
o] 2

[}
iR
(=]

SNOA

2d0A SNOA 43uA

Xaan

]

dni.

912

AMaTaaa

AEQ
S0

[T
=

aaa

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 0.1

Page: 25/35

2. Touch panel pin assign circuit

VDD_TP

WiN|—

%

TP INT A
5 TTCSDA \

6 RSIT_TP

OO WN =
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K. Precautions

1.

11.
12.

13.
14.
15.
16.
17.
18.

19.

20,

Do not twist or bend the module and prevent the unsuitable external force for display module
during assembly.
Adopt measures for good heat radiation. Be sure to use the module with in the specified

temperature. < S‘
Avoid dust or oil mist during assembly.

Followthe correct power sequence while operating. Do not apply the invalid signah@ﬂwise,
it will cause improper shut down and damage the module. O

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

Please operate module in,suitable temperature. The response time %ess will drift by
different temperature. ° ’@

Be sure to turn off the powerwhen connecting or disconnectin@ rcuit.

Display surface never likes dirt orstains. ,Q,
A dewdrop may lead to destruction. Please wipe off oisture before using module.

m
. High temperature and-humidity may degrade p?%hnce. Please do not expose the

module to the direct sunlight and so on.
Acetic acid or chlorine compounds are not {j &th display module.
Static electricity will damage the mod&ase do-not touch the module without any
grounded device.
Do not disassemble and reasse te 'module by self.
Be careful do not touch the rear si directly.
No strong vibration or s @will cause module broken.
Storage the modules pg’ﬁble environment with regular packing.
Be careful of injur g&broken display module.
Please avoid e Mypessure adding to the surface (front‘or rear side) of modules, because it
will cause isplay non-uniformity or other function issue.
Apph n under direct sunlight is strongly not recommended as it would result“in display
perngmance degradation.
is highly recommended that the display is exposed to an even lighting condition to ensure a
od display uniformity.

. Elimination of light exposure to the display by applying proper means, e.g. lighting shielding

&Q

22.
23.

cover is suggested when the display is not being used to extend the life performance of the
device.

Heat isolation or heat sink to control uniformity of panel temperature should smaller than 1°C
Any performance degradation or display distortion which can be eliminated by display
refreshing should not be regarded as a defect
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L. Touch Panel Command and Register Map
1. 12C Protocol Definition

SCL

SDA

&

Figure 1. Standard I°C Transaction Unji i

The sensor controller supports standard 1°C-proto N’h SCL up to 400KHz. The device
address is 0x5C. The chip also-provides‘both s Q d sequential access. Figure 2 shows

the write operation using single or sequentl Figure 3 also depicts the standard 12C

transaction for single for sequential read |sm
A
Write Operation
A N 7
Single Start Device Address (W) |A |Mem Addr |A |Data[0] |A |Stop
Sequential Start Device Address (W) | A | Mem Addr | A | Data[0] | A | Data[1] |A | ...... A | Data[n] | A | Stop

ar&Write Operation with Single/Multiply Access

Read Operation

Y & ) A 4
Single Start | Device Address (W) | A | Mem Addr | A | Start | Device Address (R)| A | Data[0] | NA | Stop

Sequential \J Start | Device Address (W) | A | Mem Addr | A | Start | Device Address (R)| A | Data[0] [A | ...... A | Data[n] | NA | Stop

&k} Figure 3. Read Operation with Single/Multiply Acce
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Suppose the Y[3] raw data is 321. If only Y[3] is read, user should issue the waveform as following:

0 K765 432

K765 4 3 2

,,,,,,,,,,,,,,,,,,,,

B
0

©

765 4321

~ Memory AdaressiOX0Bf .

CBBBBBB

Start Device Address(0X5C) Write

Ve
0o

B
0

BBBBBBB
7654321
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2. Coordinate Register Map
Addr. |Addr.(HEX) |Description R/W B7 B6 B5 B4 B3 B2 B1 BO
0 00 X1 (LSB) R X1[7] X1[6] X1[5] X1[4] X1[3] X1[2] X1[1] X1[0]
1 01 X1 (MSB) R 0 0 0 0 0 o[ x1[9] X1[8]
2 02 Y1 (LSB) R Y1[7] Y1[6] Y1[5] Y1[4] Y1[3] Y1[2] Y1[1] Y1[0]
3 [o3 Y1 (MSB) R 0 0 0 0 0 o[ y1[9] Y1[8]

Note: (1) (X1, Y1) means the touched point
(2) The coordinate of X1 = X1(LSB) + X1(MSB)*256, Y1 = Y1(LSB) + Y1(MSB)*256
(3) If notouch, (X1, Y1)=(0,0)

3. Display and Touch Resolution
If screen resolution (blue) is 800x600 , and touch resolution (yellow) is the same (800x600) x

Display ’Q
(1,1) / (800,1) O

(1.1) 4 (800,1)

&Y

<y

(1,600) (800,600)

(1,600) ‘QV (800,600)
Figure 5'Reference of to@ int-diagram

4. Single Touch ,\

Y First Touch Point

‘ ® (X1,Y1)

(X1,Y1) ‘ Second Touch Point
(X2,Y2)=(0,0)

YSingIe Touching

5. Sesitivity
Addr.|Ader (HEX) [Descripton RW g7 l86 lB5 a4 B3 B2 B B0
1 6 [XSENSTVITY (THRESHOLD) [Rw X SENSITMTY[F)]

12|10 Y SENSITMTY (THRESHOLD) |RW Y SENSITMTY[7:()
Note: (1) The default value for X/Y SENSITIVITY is 0X14

6. Interrupt Operation Mode
This chip should support both polling and interrupt way to get the coordinate and raw data by 12C

interface. The figure below depicts the interruption operation.
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6.1 Interrupt Mode Setting
Adar. |Adar,(HEX) (Descripfion RW (B7 B6 B B4 B B B1 B0
13 {71 INT_SETTING RW [ TPNUMZ | TPNUMT | TPNUMO] | INT_RELEASE |EN_INT INT_POL INT_MODE[f] | INT_MODE[0]
114 |72 INT_WIDTH RW INT_WIDTHT:0]
Note
(1)TP_NUM[2:0]}-:TP_NUM means how many fingers touched on the panel \

000: No finger 001: One finger

010: Two fingers others: reserved

(2) INT_RELEASE

Under Touch PeriodicalMode, once the behaviour of finger touched and theas established,
sensing IC will stop to scan until INT_RELEASE be modified INT_RELEA.SE@ 0
(3) EN_INT

0: Disable interrupt 1: Enable in'%’@\

(4) INT_POL

0: The interrupt is low-active(default) 1: the Mpt is high-active
(5) INT_MODE[1:0]

00: INT assert periodically 01: INT asgér when coordinate difference

10: Touch Indicate(default) 1" INTA&@ only when INT_RELEASE be modified
(6) The default value for INT_SETTING is,0X0 " WIDTH is 0X64

6.2 Sensing Periodical Mode (INT_ I\& :0] =[0,0]);

For sensing periodical mode, t@ﬁ _MODE][1:0}-should be [0,0].

The data must be ready (in oordinate and raw-data) before signal“INT’ rising.

INT_WIDTH

INT |—A| e e B %

Status| Sensingl [Ready| Sensingll [Ready | Sensinglll [ Ready  Sensinglv [ Read] SensingV |

Q(& Figure 7: Interruption with INT_R auto-reset

%%@:oordmate Compare Mode (INT_MODE[1:0] = [0,1]).

INT signal will be asserted while coordinate changes under comparison mode
(INT_MODE([1:0] = [0,1]).

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 0.1

Page: 31/35
INT_WIDTH -,
INT —f j P [ 1
Status [ Sensingl | Ready | Sensingll | Ready | Sensing il | Ready Sensing IV | Ready SensingV |
Coord. | Coord. Il Coord. Il Coord. Il
Coord. | I= Coord. Il Coord. Il == Coord. Il Coord. Il I= Coord. IV

Figure 8: Interruption Flag under Coordinate Compare Mode dQ

6.4 Touch Indicate Mode (INT_MODE[1:0] = [1,0]). :Q %

The interrupt will assert when thetouch/is valid. The interrupt sho }p high until the touch is

released. 0

&
INT

Raoaad
Status [ Sensingl | .. ] Sensingll | .. ] Sensingll | .| SensinglV |
B4 Qv 4 4

Untouch

(bu Figure 9: Touch Indicate Mode

O
&Q&
&O
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Combination interrupt with 12C sequential read raw data operation for as following (for
INT_MODE[1:0] = [1,0])

X[n|_MSB

X[n|_MSB
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7. Power Mode
[ Addr. JAddr(HEX) [Description [Rw [B7 [B6 [B5 [B4 [B3 [B2 [B1 [Ba |
[ 115 73 [Power Mode [Rw | IpLE PERIOD[3] [ IDLE PERIODI2] | IDLE PERIOD[1] | IDLE PERIOD|O] | 0] ALLOW SLEEP [POWER MODE[1][POWER MODEJC]|

The capacitive sensor controller support 3 steps of power saving: Active, Sleep, Deep Sleep, the following section describe

relative scan rate and power consumption:
The default value is 0X50

Active Mode:

The scan speed will reach 60Hz, this mode makes full-speed sensing and data process to provide best performarfge.
the Power Mode/is ‘0 \
Sleep Mode:

This mode will lower the scan speed down to 10Hz. Active Mode can enter sleep mode automatica@&mand.

X

When the system issues a command to change power mode to ‘1’, the scan rate will switch to 10Hz at ne n cycle. When

allow_sleep parameter is given, and user.don’t touch the screen longer than IDLE_PERIOD ms. the rgller should also enter

sleep mode directly and change the scanrate to 10 Hz immediately. . Q
When user touches the screen in“active region, the controller should return to jvenode. besides, when system

assert a command to change the power mode t0.‘Q’, the scan rate should also rise p2
Deep Sleep Mode:

When the chip enter deep sleep mode, the scan’speed will redudgto 1Hz to achieve minimum power consumption.

While deep sleep mode, all the registers-are ‘accessible during 4 ms; %t rt from end of interrupt transition. The figure 13

and figure 14 shows a example to reference: 9
The only way to leave/enter deep sleep mode is change &9 r mode by specific command. The power mode is defined

- X
5
>

QL
O(’
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[Power_Mode = 2]

[ Power_Mode = 2}

Active
Mode
[60HZ]

0 [ Power_Modé
[Power_ Mode 0]

[Power_Mode = 0]

Figure 10 Power‘Mode %

—> | Hz > I Hz <«

Command Accessible

o

S

?4ms<—; _l—>4ms<—§ _r>4ms<—§

Figure 12 Command Accessible in Deep Sleep Mode (INT_POL=0)
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8. Calibration
[ Addr. [Addr.(HEX) [Description [Riw [B7 [B6 [B5 [B4 [B3 [B2 [B1 [Bo
[ 120 |78 |Calibration [w | 0 | 0 | 0 | 0 [ 0 [ 0 [ 1 [ 1

“Calibration” procedure has to do once after assembly

Set address 0x78 as a 0x03 and wait 500ms, “Calibration” procedure will be done

9. Power On/Off Sequence \%
9.1 power on’'sequence ’Q

VDD_TP 4&/; E‘ 13ms PE q ,‘ 7
>} RN e’
Min;0:5ms '
: N
ICSCL < Valid sig@
ICSDA < @"Igyna' :
S
TP_INT ’ ) 5
,\'&J g
Coordinate ><cooFrl(;.Srtlat><

3
)

9.2 power off seq:;:\&b‘
VDD_TP
- Y
RVO&I(ICSCL Valid signal

IICSDA Valid signal

TP_INT | | | | __________

I:\/ o
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