Note: The content of this
specification is subject to
change.

Date : 2011/03/07

Product Specification
7.0" COLOR TFT-LCD MODULE

Model Name : A070XNO01 VO

Planned Lifetime: From 2011/Apr To 2012/Apr

Phase-out Control: From 2011/Nov To 2011/Apr

EOL Schedule: 2012/Apr

< [J >Preliminary Specification
<  >Final Specification

© 2011 AU Optronics
All Rights Reserved,
Do Not Copy.

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: 0.0

Page: 3/32

Record of Revision

Version | Revise Date | Page Content

0.0 2011/Mar/07 All First Draft.

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.



A.
B.

Version: 0.0

Page: 4/32
Contents
(CToY oL = o] (o] 1 4o = 11 [0] o D PR PPPPPTPPPP 5
OULIINE DIMENSION ...ttt e ekt e e e e et e e e e e ek et e e e e st e e e e e s E b et e e e e s b b e e e e e e e annre e e e e e e nrres 6
1. TFT-LCD MoOdUIE — FTONt VIBW.......oiiiiiiiiii ittt ettt b ettt e st e st e e e nbe e e saneesnnee e 6
2. TFT-LCD MOdUIE — REAI VIEW .......oiiiiiiiieiiee ittt sttt b e raee et e e e 7
[ L=Tod (g o= ISy o T=T o Tox= L1 o] 1= PSRRI 8
1. TFT LCD Panel Pin ASSIGNIMENT ........ooiii ittt e et e e e e e e et e e e e e s e sstaaaeeaeeeannsssneeaeeeaannes 8
2. The Input Data FOrMaAL .........ooooiii ettt e e e st e e e e e e s b eeeeeeeessnnnaneeaeeeannnes 10
(VIS (e =LA T =y o To o (=T o 1 S 10
3. Absolute Maximum RatiNgs...........ooooiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaeanans 1
4. Electrical DC CharacCteriStiCS. .........ouuiiiiiiiie ittt ettt e et e e e e e sabe e e e aanes 12
5. LVDS DC CharacteriStiCS .........ceiiiueiiiiiiiiieiiii ettt e e e e e s e e e e e e e eaneas 14
A DC CRar@acCteriStiC .......ciiuiiiieii ittt ettt e bt sa et e s bt e sab e sabe e s b e e e naeeenaee s 14
c. Recommended Power ON/OFF SEQUENCE ...........oeiiiiiiiiiiiiieie ettt e s e e e e earane s 15
(@ o1 Tor= VST 01T = 4o o SRS 16
T Lo A =2 A 0= 1. PP UPPPPRRT 19
PACKING AN MAIKING .....eeiieiiiii ettt s bbbt e e st bbb e e e s st bbb e e e e s anbbbe e e e e s aanbneeaeean 22
R = 1o (0 o N ] o o o SR 22
3. Carton Label INformation ..o e 23
PN o] ol ITor=N4o] o I NN (o] (TP PUPTPPRR 24
1. APPIICATION CHICUIL.... ... e e e e e e e e e e e e et e e e e e e e e e e et e e aaaaaaababasssssssseseseaeneeees 24
2. CABC fUNCLION DIOCK ... e 24
(=T 1U] (o] o LT O PP TPPPPUPRP 25
Touch Panel Command and REQISIEr IMAP .....cuiiiieeeiii ittt e e e e e e e e s s e e e e e e e e s e s e s e snnnnrrrnneees 26
1. 12C Protocol DefinitioN...........ooiiiiiieii et 26
P O Yo Co [ F= Y (I AT 153 (=Y gl 1Y =T o PR 28
3. Display and ToUCh ReSOIULION .........coiiiiiiiiee et e e e e e e e e e e e e e e snneeeeaeeeeennnnneeas 28
4. True TWO MURI-TOUGCK ...ttt e ettt e e b e e e nbe e e e eaneas 28
TS T=T 0 153111/ 3V 28
6. Interrupt OPeration MOAE ........oeoeeeee e e e e e e e e e e aaaaaaaaas 29
T POWET IMOUE ...ttt e a et e s bttt e e st et e e st e et e s a et e et e e e a et e e anneas 31
O 11 o] - 1110 o HE U PP PP OU P OUROPRRP 32

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: 0.0

Page: 5/32
A. General Information
This product is for CE Brand Tablet application.
NO. Item Unit Specification Remark
1 Screen Size inch 7(Diagonal)
2 Display Resolution dot 1024RGB(W)x768(H)
3 Overall Dimension mm 154(W) x119.2(H) x4.5(D) Note 1
4 Active Area mm 141.312(W) x 105.984(H)
5 Pixel Pitch mm 0.138(W)x0.138(H)
6 Color Configuration - R. G. B. Stripe Note 2
7 Color Depth - 16.2M Colors Note 3
8 NTSC Ratio % 45
9 Display Mode - Normally Black
10 Panel surface Treatment - Anti-Glare, 3H
11 Weight g 180
12 Panel Power Consumption mw 170 Note 4
13 Backlight Power Consumption W 1.8
14 Viewing direction MVA

Note 1: Not include blacklight cable and FPC. Refer next page to get further information.
Note 2: Below figure shows dot stripe arrangement.

Note 3: Please refer to Electrical Characteristics chapter.

Note 4: Ref. Pattern at Page24
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B. Outline Dimension
1. TFT-LCD Module - Front View
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2. TFT-LCD Module — Rear View
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C. Electrical Specifications
1. TFT LCD Panel Pin Assignment
Recommended connector : FH12A-40S-0.5SH(55)
NO. Symbol I/O Description Remark
1 VCOM P |Common electrode driving voltage
2 VDDIO P |Digital interface supply voltage of digital
3 VGL P |Negative power supply voltage for Gate drive
4 VGH P |Positive power supply voltage for Gate drive
5 u/D | |Up/Down selection. 0:Enable,1:Disable Notel
6 R/L | |Left/Right selection. 0:Enable,1:Disable Notel
7 GRB | |H/W global reset. 0:Enable,1:Disable Note2
8 STB | |H/W Standby mode. 0:Enable,1:Disable
9 GND P |Ground
10 NC - |Fortest, do not connect (Please leave it op@)
11 NC - |Fortest, do not connect (Please leave it op@)
12 CABC_EN | |CABC function enable. 0:Disable,1:Enable
13 VDPA P |Positive power supply voltage for analog pwer
14 VDNA P |Negative power supply voltage for analog pwer
15 VDDIO P |Digital interface supply voltage of digital
16 RXxCLK- | |LVDS receiver signal clock
17 RXCLK+ |
18 GND P |Ground
19 RXINO- | |[LVDS receiver signal channel 0
20 RXINO+ | |LVDS Differential Data Input (RO, R1, R2, R3, R4, R5, G0)
21 GND P |Ground
22 RxIN1- | |[LVDS receiver signal channel 1
23 RxIN1+ | |LVDS Differential Data Input (G1, G2, G3, G4, G5, BO, B1)
24 GND P |Ground
25 RxXIN2- | |LVDS receiver signal channel 2
26 RxIN2+ | |LVDS Differential Data Input (B2, B3, B4, B5, HS, VS, DE)
27 GND P |Ground
28 RxIN3- | |[LVDS receiver signal channel 3,
29 RxIN3+ | |LVDS Differential Data Input (R6, R7, G6, G7, B6, B7, RSV)
30 GND P |Ground
31 DRV_BLU | O |OUTPUT_PWM_SIGNAL output via an output buffer
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32 VCOM I |Common electrode driving voltage
33 GND P |Ground
34 LEDN P |LED cathode
35 LEDN P |LED cathode
36 LEDN P |LED cathode
37 LEDP P |LED anode
38 LEDP P |LED anode
39 LEDP P |LED anode
40 GND P |Ground
I Input; P: Power
Notel:
u/D Direction L/R Direction
H U->D H L>R
L D>U L R->L

Note2: Global reset, normally pulled high.
Suggest to connecting with an RC (R=10K ohm, C=1uF)reset circuit for stability.
Normally pull high.
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2. The Input Data Format
(NS format , DE mode only )

LK AN

RO G0 O RS R4 W R3 WORZ W R1T X RO
Rl 1 BT B0 W G5 w64 2 63 > 62 % G
RxdM2 DE hd PR B4 B3 » B2
RadM3 W BT W BB 67 > 66 > R7 » Rb

Signal Name Description Remark

XXX
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R7~R0O Red Data 7 ~ Red Data 0 Red-pixel Data
For 8Bits LVDS input
MSB: R7 ; LSB: RO

G7~G0 Green Data 7 ~ Green Data 0 Green-pixel Data
For 8Bits LVDS input
MSB: G7 ; LSB: GO

B7~B0 Blue Data 7 ~ Blue Data 0 Blue-pixel Data
For 8Bits LVDS input
MSB: B7 ; LSB: BO

RxCLKIN LVDS Data Clock

DE Data Enable Signal When the signal is high, the pkel data shall
be valid to be displayed.

3. Absolute Maximum Ratings

Item Symbol | Condition Min. Max. Unit Remark
VDDIO GND=0 -0.5 5 \%
VDPA GND=0 -0.5 6 \%
Power Voltage VDNA GND=0 -6 0.5 \%
VGH GND=0 -0.3 45 \%
VGL GND=0 -20 +0.3 \%
VGH—-VGL - 40 Vv
Operating temperature Topa -10 60 [
Storage temperature Tstg -20 70 [

Note 1: Maximum ratings are those values beyond whikb damages to the device may occur. Functional
operation should be restricted to the limits in the Electrical Characteristics chapter.

Note 2: Functional operation should be restricted under ambient temperature (28).
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4. Electrical DC Characteristics
a. DC Charateristics
ltem Symbol Min. Typ. Max. Unit Remark
VDDIO 3 3.3 3.6 \%
VDPA 51 5.3 5.5 \%
Power supply VDNA -5.5 -5.3 -5.1 V
VGH 13.5 14 145 \%
VGL -12.5 -12 -11.5 \%
VCOM Vcedce - -1.8 - \Y, Note 1
Input signal | H Level Vih 0.7xvDDIO -- VDDIO \%
voltage L Level Vil 0 -- 0.3xvDDIO| V
Pull-up/down impedance Rin - 250k -
Note 1:VCOM <0
b. Current Consumption (AGND=GND=0V)
Parameter Symbol Condition Min. | Typ. | Max. | Unit Remark
Input current for VDDIO | IVDDIO VDDIO=3.3V - 17 20 mA Note 1
Input current forVDPA IVDPA VDPA=5.3V - 10 12 mA Note 1
Input current for VDNA | IVDNA VDNA=-5.3V - 10 12 mA Note 1
Input current for VGH IVGH VGH=14V - 0.3 0.5 mA Note 1
Inpur current for VGL IVGL VGL=-12V - 0.2 0.4 mA Note 1
Input Leakage Current lin Digital input pins| - - 1 UA Note 2
Note 1: The test pattern use the following pattern.
Note 2: except for pull-up, pull-down pins.
c. Backlight Driving Conditions
Parameter Symbol Min. Typ. Max. Unit Remark
LED Lightbar current I - 180 - mA Note 1, 2
Power consumption P 1.8 - W
LED Lightbar life time 15,000 - - Hr Note 1, 2, 3, 4

Note 1: LED backlight is LED lightbar type(27 pcs ofLED).
Note 2: Definition of OLED LifetimeO: brightness is decreased to 50% of the initial value. LED Lifetime is
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restricted under normal condition, ambient temperature = 2% and LED lightbar current= 180mA

Note 3: The value is only for reference.
Note 4: If it operates with LED lightbar voltage more than 180mA, it maybe decreases LED lifetime.

Savay
Savay
Savay

Sata van

sav
sav
sav

X

SAvA bad
Sada vad

+
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5. LVDS DC Characteristics
Symbol Item Min. | Typ. | Max. | Unit Remark

VTH Differential Input High Threshold - - 100 | [mv] |[VCM=1.25V

VTL Differential Input Low Threshold 100 - - [mv] |VCM=1.25V
| VID! Input Differential Voltage 100 | 350 | 600 | [mV]

VICM Differential Input Common Mode Voltage 1.1 - 1.45 V] VTH/VTL=+-100mV

A. DC Characteristic

Input signals shall be low or Hi-Z state when VDD is off.

ov

ov

VCM

| VID |
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B. Input Timing Setting
Parameter Symbol| Min. Typ. Max. Unit. Remark
DCLK frequency Fdclk 52 65 71 MHz |Frame rate=60Hz
Hsync period (= Thd + Thbl) Th 1114 1344 1400 | DCLK
Active Area Thd -- 1024 -- DCLK
Horizontal blanking Thbl 90 320 376 DCLK
\Vsync period (= Tvd + Tvbl) Tv 778 806 845 Th
Active lines Tvd -- 768 - Th
Vertical blanking Tvbl 10 38 77 Th
c. Recommended Power On/OFF Sequence
Power-On/Off Timing Sequence:
! ! Power ON seience I »  Power OFF sequence !
VDO A em : i L
VoPA | : : L
1 |
VDNA ! ! ’_
vail | : L
VGL : : ’_
VCOM ! : [
STRYR : : AN i
VEYNC 1 EREN | ;_r’.l'} ] u_mlnlz. :
: | VSYNC 1: : : :_ IVEYNC _1'_ AVEYNC _1' :
iy : S i;..;.;,.q:q;;u ! ﬂr ho ;!( T ;?_:_
I J : | |
BLEN ¢ ——— {  Eusbe : | s Lo
(TS | - 1 - q 1 I T T |
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D. Optical Specification
All optical specification is measured under typical condition (Note 1, 2)
Item Symbol Condition Min. Typ. Max. Unit | Remark
Response Time Tr 15 18 e
' - ote
Rise Tt 1=0; 10 12 ms
Eall -- ms
) At optimized
Contrast ratio CR -- 600 -- Note 4
viewing angle
Top 70 80
Bottom 80
o 70
Viewing Angle Left CRz=10 deg. Note 5
70 80
Right 70 80
Brightness \ V=12V 230 200 - Cd/m2 Note 6
X 1=0j 0.26 0.31 0.36
White
Y 1=0j 0.29 0.34 0.39
X 1=0j TBD TBD TBD
Red
Y 1=0j TBD TBD TBD
Chromaticity
X 1=0j TBD TBD TBD
Green
Y 1=0j TBD TBD TBD
X 1=0j TBD TBD TBD
Blue
Y 1=0j TBD TBD TBD
Uniformity AY, % 70 75 -- % Note 7

Note 1 : To be measured in the dark room. Ambient tenperature =25°C, and LED lightbar current | =
180mA.

Note 2 :To be measured on the center area of panel with a viewing cone of by Topcon luminance meter
BM-5A, after 15 minutes operation.
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|
H PHOTO DETECTOR

BM-5A

FIELD=1°

50 ¢cm

LCD PANEL TFT-LCD MODULE

CENTER OF THE SCREEN

Note 3: Definition of response time:
The output signals of photo detector are measured when the input signals are changed from
OblackO to OwhiteO(falling time) and from OwhiteO to OblackO(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of amplitudes.

Refer to figure as below.

"White" Black "White"

100% :
@7 90% — —— —*
& )
S i
o
T
o
®
=
O
<
2 10%
Q& 0%

Note 4.Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Photo detector output when LCDis at " White" status
Photo detector output when LCDis at " Black" status

Contrastratio (CR) =

Note 5. Definition of viewing angle, 8, Refer to figure as below.
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Note 6. Measured at the center area of the panel when all the input terminals of LCD panel are electrically

opened.

Note 7: Luminance Uniformity of these 9 points is defined as below:

//\ C\ /\\
\\/ /> \//
g =
= )
~
s =
z S
=
[mm]
S X
™ ™
/ \ / \
= © ©. ©,
[€e)
™~
1/6 L 1/3 L 1/3 L
LCD AA Length (L)
. . minimumluminancein 9 points (1-9
Uniformity = P (1-9)

maximumluminance in 9 points (1-9)
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E. Reliability Test Items
No. Test items Conditions Remark
1 High Temperature Storage Ta= 600 240Hrs
2 Low Temperature Storage Ta=-2000 240Hrs
3 High Ttemperature Operation Tp= 0 240Hrs
4 Low Temperature Operation Ta= 00 240Hrs
5 | High Temperature & High Humidity | Tp=400. 90% RH 240Hrs Operation
6 Heat Shock -200~6007, 100 cycle, 1Hrs/cycle Non-operation
o Contact = £ 4 kV, class B
7 Electrostatic Discharge Note 4
Air =+ 8 kV, class B
8 Image Sticking 2501, 4hrs Note 5
Frequency range :10~55Hz ]
Non-operation
Stoke :1.5mm
9 Vibration Sweep :10 ~ 55 ~ 10Hz JIS C7021, A-10
2 hours for each direction of X,Y,Z condition A
(6 hours for total) + 15 minutes
Non-operation
100G . 6ms, £X,tY,xZ JIS C7021,
10 Mechanical Shock ) o
3 times for each direction A-7
condition C
Random vibration:
11 Vibration (With Carton) 0.015G%/Hz from 5~200Hz IEC 68-34
P6dB/Octave from 200~500Hz
] Height: 60cm
12 Drop (With Carton)
1 corner, 3 edges, 6 surfaces
13 Pressure 5kg, 5sec Note 6

Note 1: Ta: Ambient Temperature. Tp: Panel Surface Bmperature

Note 2: In the standard conditions, there is not display function NG issue occurred. All the cosmetic

specification is judged before the reliability stress.

Note 3: All the cosmetic specification is judged before the reliability stress.
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Note4 : All test techniques follow IEC6100-4-2 standard.
Test Condition Note
Contact Discharge : 330", 150pF, 1sec, 8 point, 10 times/point
Air Discharge : 330", 150pF, 1sec, 8 point, 10 times/point
My,
\Y e \Y
Procedure
And
Set-up
M
N
B B Some performance degradation allowed. No data lost.
Criteria
Self-recoverable hardware failure.
1. Gun to Panel Distance
Others . ]
2. No SPI command, keep default register settings.

Note 5: Operate with 5<5 chess board pattern as figure and lasting time and temperature as the

conditions. Then judge with 50% gray level after waiting 20 min, the mura is less than JND 2.5.

Note 6: The panel is tested as figure. The jig is 10 mm made by Cu with rubber and the loading
speed is 3mm/min on position A~E. After the condition, no glass crack will be found and panel

function check is OK.( no guarantee LC mura- LC bubble)
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Loading
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F. Packing and Marking
1. Packing Form

I:I/EBUT ECTOR
* le
o —
D/H.Q.F_ CanE
_ - /TAEE FOR WIRE

@
N

* i— in Bag

l_/L Carton
Tape(for bag}
i ]
N
%ﬁlen ]Ebgj
hax. Capctity I 45 Pos Moudles
haxweight: 9.25 Ko

Carton outline @ 820mm™ 3 40mim™* 2 60mim
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2. Module/Panel Label Information

The module/panel (collectively called as the OProductO) 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:

ABCDEFGHIJKLMNOPQRSTUY
[ | L For internal systern usage and production serial numbers.

A0 Maodule ar Panel factary code, represents the final praduction factory to complete the Product
Product version code, ranging from 0~3 or A~Z (for Yersion after 3)
YWeek Code, the production week when the product is finished at its production process

3. Carton Label Information
The packing carton will be attached with a carton label where packing QOty, AUO Model Name, AUO Part

Number, Customer Part Number (Optional) and a series of Carton Number in 13 or 14 digits are printed. The

Carton Number is apparing in the following format:

ABC-DEFG-HIJK-LMNM
DEFG appear after first "-" represents the packing date of the carton
Diate from 01 to 31
Month, ranging frorm 1~8, A~C. A for Oct, B for Mov and © for Dec.

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

Refer to the drawing of packing format for the location and size of the carton label.
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G. Application Note

1. Application Circuit
TBD

2. CABC function block
TBD
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H. 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 signal, otherwise, it will cause
improper shut down and damage the module.

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

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

7. Avoid to display the fixed pattern (exclude the white pattern) in a long period, otherwise, it will cause image
sticking.

8. Be sure to turn off the power when connecting or disconnecting the circuit.

9. Polarizer scratches easily, please handle it carefully.

10. Display surface never likes dirt or stains.

11. A dewdrop may lead to destruction. Please wipe off any moisture before using module.

12. Sudden temperature changes cause condensation, and it will cause polarizer damaged.

13. High temperature and humidity may degrade performance. Please do not expose the module to the direct
sunlight and so on.

14. Acetic acid or chlorine compounds are not friends with TFT display module.

15. Static electricity will damage the module, please do not touch the module without any grounded device.

16.Do not disassemble and reassemble the module by self.

17.Be careful do not touch the rear side directly.

18. No strong vibration or shock. It will cause module broken.

19. Storage the modules in suitable environment with regular packing.

20.Be careful of injury from a broken display module.

21.Please avoid the pressure adding to the surface (front or rear side) of modules, because it will cause the

display non-uniformity or other function issue.
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I. Touch Panel Command and Register Map
1. 12C Protocol Definition
ACK
T B7 B6 B5 B4 B3 B2 B1 BO T
Clock

SCL

SDA

Figure 1. Standard FC Transaction Unit

The sensor controller supports standard 1’c protocol with SCL up to 400KHz. The device address is 0x5C. The
chip also provides both single and sequential access. Figure 2 shows the write operation using single or

sequential mode. Figure 3 also depicts the standard 12C transaction for single for sequential read mechanism.

Write Operation

Single Start Device Address (W) |A [Mem Addr |A |Data[0] |A |Stop

Sequential Start Device Address (W) | A| MemAddr | A | Data[0] | A | Data[1] | A | ...... A | Data[n] | A | Stop

Figure 2. Write Operation with Single/Multiply Access

Read Operation

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

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

Stop

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:
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Start Device Address(0X5C) Write

P
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2. Coordinate Register Map

Addr. |Addr.(HEX) Description RW |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 0[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 03 Y1 (MSB) R 0 0 0 0 0 0]Y1[9] Y1[8]
4 o4 X2 (LSB) R X2[7] X2[6] X2[5] X2[4]  [X2[3] X2[2] X2[1] X2[0]
5 |o5 X2 (MSB) R 0 0 0 0 0 o[x219]  [x2[8]
6 06 Y2 (LSB) R Y2[7] Y2[6] Y2[5] Y2[4] Y2[3] Y2[2] Y2[1] Y2[0]
7 07 Y2 (MSB) R 0 0 0 0 0 0]Y2[9] Y2[8]

Note: (1) (X, Y) means the touched point
(2)  The coordinate of X1 = X1(LSB) + X1(MSB)*256, Y1 = Y1(LSB) + Y1(MSB)*256
(3)  The coordinate of X2 = X2(LSB) + X2(MSB)*256, Y2 = Y2(LSB) + Y2(MSB)*256
(4)  If notouch, (X1, Y1)=(0,0); (X2, Y2)=(0,0)

3. Display and Touch Resolution

If screen resolution (blue) is 1024 x 768, and touch resolution (yellow) is the same (800 x 600)

Display
1) (800,1)
(,2) K (800,1)
Touch
(1,600) (800,600)
(1,600) (800,600)
4. True Two Multi-Touch
® o1,v) @  FirstTouch Point (X1, Y1)
. Second Touch Point (X1, ¥1)
Single Touching 2-MultiTouch
5. Sensitivity
Addr.[Addr.(HEX)[Description RW[B7 [B6 [B5 [B4 [B3 [B2 [B1 [BO
111 |6F X_SENSITIVITY (THRESHOLD) RW X_SENSITIVITY[7:0]
112 |70 Y_SENSITIVITY (THRESHOLD) RW Y_SENSITIVITY[7:0]

Note: (1) The default value for X/Y SENSITIVITY is 0X14
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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.

6.1 Interrupt Mode Setting

Addr. | Addr.(HEX) Description RW B7 B6 B5 B4 B3 B2 B1 BO
113 71 INT_SETTING [ RW | TP_NUM[2] | TP_NUMI[1] | TP_NUMIO] | INT_RELEASE | EN_INT | INT_POL | INT_MODEJ[1] | INT_MODE[0]
114 72 INT_WIDTH | RW INT_WIDTHI[7:0]

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 Periodical Mode, once the behaviour of finger touched and then left was established, sensing IC will stop to scan until
INT_RELEASE be modified INT_RELEASE default is 0
(3) EN_INT
0: Disable interrupt 1: Enable interrupt
(4) INT_POL
0: The interrupt is low-active (default) 1: the interrupt is high-active
(5) INT_ MODE[1:0]
00: INT assert periodically 01: INT assert only when coordinate difference
10: Touch Indicate (default) 11: INT assert only when INT_RELEASE be modified
(6) The default value for INT_SETTING is 0X0A ; INT_WIDTH is 0X64

6.2 Sensing Periodical Mode (INT_MODE[1:0] = [0,0]).

For sensing periodical mode, the INT_MODE[1:0] should be [0,0].

The data must be ready (including coordinate and raw data) before signal ‘INT’ rising.

INT

=

INT_WIDTH

=

=

Status| Sensing [Ready | Sensingl

| Read |

Sensing 1|

| Read)|

Sensing IV

| Read] SensingV

6.3 Coordinate Compare Mode (INT_MODE[1:0] = [0,1]).

Figure 5: Interruption with INT_R auto-reset

The INT signal will be asserted while coordinate changes under comparison mode (INT_MODE][1:0] = [0,1]).
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INT_WIDTF
INT e " M
Status [ Sensingl | Ready | Sensing| | Ready [ Sensingll | Readf Sensinglv | Ready SensingV |
Coorc Coorc | Coorc Il Coorc Il
Coorc != Coorc Il Coorc | == Coorc I Coorc IIl I= Coorc IV

Figure 6: Interruption Flag under Coordinate Compareviode

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

The interrupt will assert when the touch is valid. The interrupt should keep high until the touch is released.

éz- Touch / Untouch

D |
| L\\aaul

INT

) 1 AD} |
Status | SensingI |7 ""| Sensingll [T°°"] Sensing I Sensing IV |

Figure 7: Touch Indicate Mode

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

INT

[ A A A\””””’\
 EBEBBEEBECEBEEBEBEC [ EBEBEBEEC ;
| | 76543210K76543210K | | 765432410K !
| 1 I
sa | P ; ]
| | L 3 !
—! 1 |
soa | L TN NN
Start” Start ! ‘

I

]

" !*
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7. Power Mode
Addr. | Addr.(HEX) | Description RIW B7 B6 B5 B4 B3 B2 B1 BO
115 73 Power Mode | R/W | IDLE_PERIOD[3] | IDLE_PERIOD[2] | IDLE_PERIOD[1] | IDLE_PERIOD[0] | O | ALLOW_SLEEP | POWER_MODEJ1] POWER_MODE[0]

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 performance.
the Power Mode is ‘0’.
Sleep Mode:
This mode will lower the scan speed down to 10Hz. Active Mode can enter sleep mode automatically or by command.
When the system issues a command to change power mode to ‘1’, the scan rate will switch to 10Hz at next scan cycle. When
allow_sleep parameter is given, and user don’t touch the screen longer than IDLE_PERIOD ms. the controller should also enter
sleep mode directly and change the scan rate to 10 Hz immediately.
When user touches the screen in active region , the controller should return to Active mode. besides, when system
assert a command to change the power mode to ‘0’, the scan rate should also rise to 60Hz
Deep Sleep Mode:
When the chip enter deep sleep mode, the scan speed will reduce to 1Hz to achieve minimum power consumption.
While deep sleep mode, all the registers are accessible during 4 ms, and it start from end of interrupt transition. The figure 13
and figure 14 shows a example to reference.
The only way to leave/enter deep sleep mode is change the power mode by specific command. The power mode is defined

as ‘2

[Powel _Mode = 2

[ Allow_Sleef = 1 anc
Idle time greater thar
Sleer_Time J o1

[ Powel_Mode = 2

Active
Mode
[6CHZ]

[Power_Mode = 0

Figure 8 Power Mode Diagram
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0 ? |

Command Accessil - ! - - -

Figure 9 Command Accessible in Deep Sleep Mode (INT_POL=1)

INT(NT_POL =0)

Command Accessibla

Figure 10 Command Accessible in Deep Sleep Mode (INT_POL=0)

8. Calibration

Addr. Addr.(HEX) Description RW B7 B6 B5 B4 B3 B2 B1 BO

120 78 Calibration w 0 0 0 0 0 0 1 1

“Calibration” procedure has to be done once after assembly

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