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u SHANGHAI TIANMA MICRO-ELECTRONICS

TMO035KDHO05 V3.0

1 General Specifications

Feature Spec
Size 3.5inch
Resolution 320(RGB) x 240
Interface RGB/CCIR656/601
Color Depth 16.7M
Technology Type a-Si
Display Spec | Pixel Pitch (mm) 0.219x0.219

Pixel Configuration

R.G.B. Vertical Stripe

Display Mode TM with Normally White
Surface Treatment(Up Polarizer) Clear-type(3H)
Viewing Direction 12 o’clock
Gray Scale Inversion Direction 6 o’clock
LCM (W x H x D) (mm) 76.90 x 63.90 x 2.80
) Active Area(mm) 70.08 x 52.56
Cﬂi::fe':"::'cs With /Without TSP Without TSP

Weight (g) 30.00
LED Numbers 6LEDs

Electronic Driver IC Novatek NT39016D

Note 1: Requirements on Environmental Protection: RoHS.
Note 2: LCM weight tolerance: +/- 5%.
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SHANGHAI TIANMA MICRO-ELECTRONICS

TMO035KDHO05 V3.0

Input/Output Terminals

Recommend connector: Hirose FH28-60S-0.5SH

FPC Pin No Symbol /10 Description Remarks
1 LED_Cathode P |LED_Cathode Note2-1
2 LED_Cathode P |LED_Cathode
3 LED_Anode P |LED_Anode
4 LED_Anode P |LED_Anode
5 GND P |Ground
6 X1 -- |No Connection
7 Y1 -- |No Connection
8 X2 -- |No Connection
9 Y2 -- |No Connection
10 GND P |Ground
11 NC -- |No Connection
12 NC -- |No Connection
13 NC -- |No Connection
14 RESET | |Reset
15 SPENA | |Serial Port Data Enable Signal
16 SPCK | |SPI Serial Clock Note2-2
17 SPDA | |SPI Serial Data Input
18 D00 | |Data 00
19 D01 | |Data 01
20 D02 | [Data 02
21 D03 | |Data 03
22 D04 | |Data 04
23 D05 | |Data 05
24 D06 | [Data 06
25 D07 | |Data 07
26 D08 | |Data 08
27 D09 | |Data 09
28 D10 | |Data 10
29 D11 | |Data 11
30 D12 | |Data 12

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
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31 D13 | [Data 13

32 D14 | |Data 14

33 D15 | [Data 15

34 D16 | [Data 16

35 D17 | |Data 17

36 D18 | [Data 18

37 D19 | [Data 19

38 D20 | |Data 20

39 D21 | |Data 21

40 D22 | |Data 22

41 D23 | |Data 23

42 HSYNC | |Horizontal Synchronous Signal
43 VSYNC | [Vertical Synchronous Signal
44 CLK | |Data Clock

45 NC -- |No Connection

46 NC -- |No Connection

47 VCC P |Digital Power Supply
48 VCC P [Digital Power Supply
49 NC -- |No Connection

50 NC -- |No Connection

51 NC -- [No Connection

52 NC -- [No Connection

53 NC -- [No Connection

54 NC -- |No Connection

55 NC -- |No Connection

56 NC -- |No Connection

57 NC -- |No Connection

58 DEN | [Data Enabling Signal
59 GND P [Ground

60 GND P |Ground

Note2-1: /O definition:
[----lnput  O----Output  P----Power/Ground

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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u SHANGHAI TIANMA MICRO-ELECTRONICS TM035KDHO05 V3.0
Note2-2: Interface controlled by SPI, please refer to the SPI command list.

Mode D(23:16) | D(15:08) | D(07:00) | HSYNC | VSYNC DEN
CCIR 656 D(23:16) GND GND NC NC NC
CCIR 601 D(23:16) GND GND HSYNC | VSYNC NC
NC for HV Mode
8 Bit RGB D(23:16) GND GND HSYNC | VSYNC
DEN for DEN Mode
NC for HV Mode
24 Bit RGB R(7:0) G(7:0) B(7:0) HSYNC | VSYNC

DEN for DEN Mode

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
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SHANGHAI TIANMA MICRO-ELECTRONICS TM035KDH05 V3.0
Absolute Maximum Ratings

Driving TFT LCD Module

GND=0V,Ta = 25°C

Item Symbol Min Max Unit Remark
Power Supply Voltage VCC -0.3 5.0 \%

D00~D23,RESET
Logic Input Signal Voltage | SPENA,SPCK SPDA,HSYNC | -0.3 |[VCC+0.3 \%
VSYNC,CLK,DEN

Back Light Forward Current lLeD - 25 mA | For each LED
Operating Temperature Torr -20 60
Storage Temperature Tste -30 70 T

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
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SHANGHAI TIANMA MICRO-ELECTRONICS

TMO035KDHO05 V3.0

4 Electrical Characteristics

4.1 Typical Operation Conditions
GND=0V, Ta=25"C
Item Symbol Min Typ Max Unit Remark
Power Supply Voltage VCC 3.0 3.3 3.6 \%
Inout Sianal Low Level v 0 -- | 0.2xvCcC | VvV |D00~D23,RESET ,DEN
Noltacs _ SPENA,SPCK,SPDA
Black Mode
-- 41.50| 45.00 mW
(Panel+ LSI) (60Hz)
Power Consumption
Standby | 45| 020 |mw
Mode
4.2 Driving Backlight Ta=257C
Item Symbol Min Typ Max Unit Remark
Forward Current I -- 20 25 mA
For each LED
Forward Voltage Ve -- 3.2 3.6 V
Power Consumption WsL -- 384 540 mW Note1,2,3
Reverse LED Current Ir - - 50 uA Vg =5V

Note 1: The figure below shows the connection of backlight LED.

6 LED

’_%:""".ﬂ

Note 2: One LED : Ir =20 mA, V¢ =3.2V

Vien Anode ‘ ‘ Viep Cathode

Note 3: The minimal life of LED : 12,000 hours(l =20 mA ,one LED).
The minimal life of LED : 10,000 hours(lr =25 mA ,one LED).

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO035KDH05 V3.0
4.3 Block Diagram

LCD PANEL ;
| Source+ Gate ' D00~D23,CLK
5 Driver | HSYNC,VSYNC
| :L<: Data Bus
| | SPCK,SPENA
S:inch | Man%r?gﬁgﬁl\e/oltage | SPDADEN
' Ipulati 0
20 (RGB) X24 | .
320 (RGB) X240 | | RESET
i i RGB
i | Charge Pump VCOM |1 GND VCC g CCIR
; — 601/656
i TCON i
' LCD Driver Chip (COG) | Power
| ! Supply
BLU I LED_Anode ~ LED_ Cathode |

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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u SHANGHAI TIANMA MICRO-ELECTRONICS TMO035KDHO05 V3.0

5 Timing Chart

5.1 Timing Parameter
(VCC=3.3V GND =0V,Ta=25C)

Parameter Symbol Min Typ Max Unit Condition
CLK Clock Time Tek 1/Max(Fcik) -- 1/Min(Fcik) ns
CLK Pulse Duty Tehw 40 50 60 % Tek
HSYNC to CLK The -- -- 1 CLK --
HSYNC Width Thwh 1 -- -- CLK --
VSYNC Width Towh 1 -- -- ns --
HSYNC Period Time Th 60 63.56 67 ns -
VSYNC Set-up Time Tust 8 - - ns -
VSYNC Hold Time Tyhd 10 - - ns -
HSYNC Setup Time Thst 8 - - ns -
HSYNC Hold Time Thhd 10 - - ns -
Data Set-up Time Tasu 8 - - ns D00~D23 to CLK
Data Hold Time Tand 10 - - ns D00~D23 to CLK
DEN Set up Time Tesu 12 - - ns DEN to CLK

Note: Each CLK Frequency of 24 Bit RGB Mode,8 Bit RGB Mode,CCIR601and CCIR656 are different.

Tclk

Tcwh . Tcwl

Jdhg;

= | z
DATA First data 3< 2nd data >< ><//

Va

DEN

/7
CLK _/_\_/4_\_/_\__/_\_/ _\_/_\_/_\
Tvst Tvhd W
VSYNC N\ /
HSYNC ™\ =~ Thhd | ” '« Thwh | —
N~ 7 §
Thst Th
otk TN L A\, S S
V4
Last -1 ”
DATA data >< Last data >< >< , ><
HSYNC \l. The ”

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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Valid data start Valid data end
Valid data start Valid data end :
Valid data start Valid data ehd
| |
_____________ A
bDATA _ \NA o oo oo oo \p e \NA
|
_____________ 7 : -
|
I
TR [ N
CLK -—— ] - — == ——
_i| ! Tdsu
Tdhd Tdhd {CLK LOW |
Tdsu>=8ns;Tdhd>=10ns; Tclk(Typical value)=1/(27*1000*1000)s=37ns;
5.2 24 Bit RGB Mode for 320RGB x 240
Parameter Symbol | Min | Typ | Max | Unit Condition
CLK Frequency Fox 6.1 6.4 8.0 MHz VCC=3.0V~3.6V
CLK Cycle Time Tek 125 | 156 164 ns
CLK Pulse Duty Tewn 40 50 60 %
Time that HSYNC to 1 st data _ _ .
input(NTSC) Ths 40 70 255 CLK | DDLY =70, Offset = 0 (fixed)

VSYNG 4‘ 4‘
NG TR0 U 1 umw ~~~~~~~~~~~~~~~~ U=l

Default=13 lines [
]

Display lines = 240 lines
Total lines = 263 lines

HSYNC 4‘ 4‘

|
|
Active Area = 320RGB |
|

Total Area = 408 CLK

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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SHANGHAI TIANMA MICRO-ELECTRONICS TMO035KDH05 V3.0
5.3 8 Bit RGB Mode for 320RGB x 240
Parameter Symbol | Min | Typ | Max | Unit Condition
CLK Frequency Fclk -- 27 30 | MHz VCC=3.0~3.6V
CLK Cycle Time Tclk -- 37 -- ns
glaTaeir;tgj’:(l\ll_lTSSYC[\;C o T'stl ths | 35 | 70 | 255 |CcLK| DDLY =70, Offset = 0 (fixed)

HSYNC

L H JUU UYL UL

Default Ths =70

MMQH.MIEGGMDIIIQIM l

CLK

\_‘

DEN i

. Active Area .
- Total Area i -
5.4 CCIR601
Parameter Symbol | Min | Typ | Max | Unit Condition
CLK Frequency Foo | - 242?4/ 30 | MHz VCC=3.0V~3.6V
CLK Cycle Time Tex -- 40/37 - ns
Time From HSYNC to1 st _ _ '
data input(PAL) Ths 128 | 264 -- | CLK | DDLY = 136, Offset = 128 (fixed)
Time From HSYNC to1 st _ _ ,
data input(NTSC) Ths 128 | 244 -- | CLK | DDLY = 116, Offset = 128 (fixed)

oo [
oLk ffﬂ MWM JUUUU UL MIU
pzotel ¥ 1N ) .@@@ rifemti fortfova)-( ) DDCX

: \ \

\ \
‘ i Active Area i
\

L Total Area

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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u SHANGHAI TIANMA MICRO-ELECTRONICS TM035KDHO05 V3.0

5.5 CCIR656
Parameter Symbol | Min Typ Max Unit Condition
CLK Frequency Fclk - 27 30 MHz VCC=3.0V~3.6V
CLK Cycle Time Tclk -- 37 -- ns
Time that EVA DDLY = 152, Offset = 128
to 1'st data input(PAL) Ths | 128 | 288 - | CK (fixed)
Time that EVA DDLY = 140, Offset = 128
to1’stdatainput(NTSC) Ths | 128 | 276 - | CLK (fixed)
Next Line
eoe TN LU LU, AU
EAV code blanking SAV code
coressoata \/ "\ VeV Ve VA AL AN AN AN A AL
o™ Ao oo oo oo i o - - or o
7 4 Active
5.6 3-Wire Serial Communication AC Timing
Parameter Symbol | Min Typ Max Unit Remark
Serial Clock Tspck 320 - - ns
SPCK Pulse Duty Tscdut 40 50 60 %
Serial Data Setup Time Tisu 120 - - ns
Serial Data Hold Time Ting 120 - - ns
Serial Clock High/Low Tesw 120 - - ns
Chip Select Distinguish Ted 1 - - us
‘LT""""A&&Fééé’[é’éi ”””” )’V Hizi DATA[7:0] | DELAY _ {INEXT Transfer |
SPENA j? o Teck I Tcke | 7ﬁ ””” |
PR D |
H—HTSU o ‘ “*WTECL 4“: 777777777777777
@@@@@@@@@@@@@@ ffffff s
I« Tihd !
| Tokhe Tkl A
SPCK SRREE ! m ,,,,,,,,,
N Tspck |

Note: DDLY Description (Ths= DDLY+ Offset)

R04: Source Timing Delay Control Register

Bit Name Initial Description

Select the HSD signal to 1’st input data delay timing

Under CCIR601 mode, Ths = DDLY[7:0] + 128, (Unit = CLKIN)
Under CCIR656 mode, Ths = DDLY[7:0] + 136, (Unit = CLKIN)

Bit [7:0] | DDLY[7:0] | 46h [ Under RGB 8/24 bit mode, Ths = DDLY[7:0], (Unit = CLKIN)

The register value will be update to the different mode,such as
24RGB,8RGB,CCIR mode.

Read the section of “24RGB, 8RGB, CCIR mode” for the detail.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201

Page 15 of 75
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5.7 3-Wire Control Registers List

3-Wire Registers Register Description
D[15:10] Name Init R/W | Function Description
000000b ROO 07h R/W | System control register
000001b RO1 00h R/W | Timing controller function register
000010b R0O2 03h R/W | Operation control register
000011b RO3 CCh R/W | Input data Format control register
000100b R04 46h R/W | Source timing delay control register
000101b RO5 0Dh R/W | Gate timing delay control register
000110b R0O6 00h R/W | Reserved
000111b RO7 00h R/W | Internal function control register
001000b RO8 08h R/W | RGB contrast control register
001001b R0O9 40h R/W | RGB brightness control register
001010b ROA 88h R/W | Hue/Saturation control register
001011b ROB 88h R/W | R/B sub-contrast control register
001100b ROC 20h R/W | R sub-brightness control register
001101b ROD 20h R/W | B sub-brightness control register
001110b ROE 10h R/W | VCOMDC level control register
001111b ROF 24h R/W | VGL/VGH VOCMAC level control register
010000b R10 04h R/W | VGAM2 level control register
010001b R11 24h R/W | VGAM3/4 level control register
010010b R12 24h R/W | VGAMS5/6 level control register
011110b R1E 00h R/W | VCOMDC Trim function control register
100000b R20 00h R/W | Wide and narrow display mode control register

Note :
R03: c4h:CCIR656 Mode
c2h:CCIR601 Mode
c8h:8 bit RGB Mode(HV Mode)
c9h:8 bit RGB Mode(DEN Mode)
cch(default):24 bit RGB Mode (HV mode)
cdh:24 bit RGB Mode (DEN mode)
ROF: Ad4h(default):VGH=15V,VGL=-10V. 24h(recommend): VGH=15V,VGL=-7V.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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5.8 Reset Timing

RESET Tresb
| |
| |
Parameter Min Typ Max Unit Conditions
Tresb 40 | us VCC = 3.3V

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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u SHANGHAI TIANMA MICRO-ELECTRONICS TM035KDHO05 V3.0

5.9 Power On Sequence

VCC ;
<mminimum)
RESET
>=5ms(minimum)™ S 40us(minimum)
3-wire ustomer function setting @
command _
>40ms(minimum) >g vsp{minimum) O
BIL
Exit
standby
. DATA[:0]=03=00000011 |  DELAY {INEXT Transfer
L~T|su | H Td —

SPCK

~ Tspek

Note
1. Please exit to Standby Mode through 3-wire command, detail sequence that exit to Standby Mode
under power on mode presentation as below.
2.Exit to standby mode, you can write data “0x03” to register “R00”, D09=1 for writing data to
register. D09=0 for reading data from register.
Under SPI write mode,D08=X, and ‘X’ means don’t care D08='1" or ‘0’.

Parameter Symbol Min | Typ Max | Unit Remarks
Serial Clock Tspck 320 - - ns
SPCK Pulse Duty Tscdut 40 50 60 %
Serial Data Setup Time Tisu 120 - - ns
Serial Data Hold Time Tihd 120 - - ns
Serial Clock High/Low Tssw 120 - - ns Tckh or Tckl
Chip Select Distinguish Ted 1 - - us

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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5.10 Power off Sequence

VCC

l—men standbyimode

3 Wires
SPI

B/L

Entry
standby

H—»«TISU

son oo s oo

Note

1. 1VS=1VSYNC. Please entry Standby Mode through 3-wire command, detail sequence which enter
Standby Mode under power off mode presentation as below.

2. Enter to standby mode, you can write data “Ox01” to register “R00”, D09=1 for writing data to
register. D09=0 for reading data from register.
Under SPI write mode,D08=X, and ‘X’ means don’t care D08=*1" or ‘0’.

Parameter Symbol Min Typ Max | Unit Remarks
Serial clock Tspck 320 - - ns
SPCK pulse duty Tscdut 40 50 60 %
Serial data setup time Tisu 120 - - ns
Serial data hold time Tihd 120 - - ns
Serial clock high/low Tssw 120 - - ns Tckh or Tckl
Chip select distinguish Tcd 1 - - us

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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6 Optical Characteristics
6.1 Optical Specification

Ta=25C
Item Symbol | Condition | Min Typ Max Unit | Remark
eT 40 50 -
. 6B 50 60 --
View Angles CR=10 Degree |Note 2
oL 50 60 -
R 50 60 -
Contrast Ratio CR 6=0° 200 350 -- Notet
Note3
-
Response Time N 25T -- 25 40 ms Notef
Torr Note4
_ X 0.260 | 0.310 0.360
White
y 0.283 | 0.333 0.383
X 0.574 | 0.624 0.674
Red
- y Backlight is| 0.318 | 0.368 0.418 Note5
Chromaticity
X on 0.300 | 0.350 0.400 Note1
Green
y 0.505 | 0.555 0.605
X 0.093 | 0.143 0.193
Blue
y 0.069 | 0.119 0.169
Note1
. . - o
Uniformity U 75 80 Yo Note6
NTSC - 50 - % Note 5
Luminance L 350 | 420 ~ | camz [Note
Note7

Test Conditions:
1. Vg =3.2V, I =20mA(LED current), the ambient temperature is 25C.

2. The test systems refer to Note 1 and Note2.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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Note 1: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical

properties are measured at the center point of the LCD screen. All input terminals LCD panel must

be ground when measuring the center area of the panel.

Photo detector ===y

Field

TFT-LCD Module

1 LCD Panel
b ! Iltem Photo detector | Field
4 Contrast Ratio
The center of the screen Luminance
— SR-3A 1°
Chromaticity
Lum Uniformity
Response Time BM-7A 2°

Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line $=00"
g=d=09 12 o'clock direction
o T o
: I ﬂ\'l'1 B /
= s 1
¢ B /
IR,
®=180° — ®=0°
/ -~ Active Area /
|  /rpc
©=270"
6 o'clock direction

Fig. 1 Definition of viewing angle

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong

New district, Shanghai, China, 201201
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Note 3: Definition of contrast ratio

, Luminance measured when LCD is on the " White" state
Contrast ratio (CR) =

Luminance measured when LCD is on the "Black" state
“White state “:The state is that the LCD should driven by Vwhite. Y=235/Cb=128/Cr=128

“Black state”: The state is that the LCD should driven by Vblack. Y=16/Cb=128/Cr=128
Vwhite=0.4 v Vblack=4.7 v

Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and “Black”
state. Rise time (TON) is the time between photo detector output intensity changed from 90% to 10%. And fall
time (TOFF) is the time between photo detector output intensity changed from 10% to 90%.

(C(\/hite (TFT OFF) Black (TFT ON) White (TFT OFF)2

B

b 100%
90%

Photo detector output
(Relative value)

Ton

Note 5: Definition of color chromaticity (CIE1931)

Color coordinates measured at center point of LCD.

Note 6: Definition of Luminance Uniformity
L and W are active area dimensions , and active area is divided into 9 measuring areas (Refer Fig. 2). Every

measuring point is placed at the center of each measuring area.
Luminance Uniformity(U) = Lmin/ Lmax

L---—-- Active area length W----- Active area width

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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0 L
. L/6 L/ 3 L/3
3 .
J‘ ---------- i
: ) 4R 4R
. NS \_/ ./
%
- ( () M)
= | '\\) \_/ N
™
N |
=1 |
) : ' ./_\- Y
| \_) N /]
| o 1

Fig. 2 Definition of uniformity

Lmax: The measured maximum luminance of all measurement position.

Lmin: The measured minimum luminance of all measurement position.

Note 7: Definition of Luminance.

Measure the luminance of white state at center point.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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7 Environmental / Reliability Tests

Storage

No Test Item Condition Remarks
High Temperature|—_ _ . Note1

! |operation Ts=+60C,240hrs IEC60068-2-2,GB2423.2—89
Low Temperature|— _ . IEC60068-2-1

2 |operation Ta=-20'C, 240hrs GB2423.1—89
High Temperature| _ . IEC60068-2-2,

3 |storage Ta=+70'C, 240hrs GB2423.2—89
Low Temperature|— _ .. IEC60068-2-1

4 |storage Ta=-30'C, 240hrs GB2423.1—89
High Temperature Note2

5 |& High Humidity|+60°C,90% RH max, 240 hours IEC60068-2-3,

GB/T2423.3—2006

Thermal Shock
(Non-operation)

-30°C 30 min~+70°C 30 min,
Change time:5min,30 Cycle.

Start with cold temperature, end with
high temperature
IEC60068-2-14,GB2423.22—87

Electro Static

C=150pF, R=330Q, 5points/panel
Air:+15KV,5times;Contact:#4KV,5times;

IEC61000-4-2

(Non-operation)

direction of X.Y.Z.(6 hours for total)(package
condition)

/ (D(;Sp?r:%i) (Environment:15°C ~ 35°C,30% ~ 60%,86Kpa ~|GB/T17626.2—1998
106Kpa)
Frequency
N range:10~55Hz,Stroke:1.5mm Py
g | Vibration Sweep:10Hz~55Hz~10Hz 2 hours for each| - 00068-2-6

GB/T2423.10—1995

Shock
(Non-operation)

60G 6ms,+ X,+ Y,+ Z 3times for each direction

IEC60068-2-27
GB/T2423.5—1995

10

Package
Drop Test

Height:90 cm

1 corner, 3 edges, 1surfaces (bottom surface
toward to the ground)

Height:75 cm

1 corner, 5(other)surfaces

IEC60068-2-32
GB/T2423.8—1995

11

PCC RA Test

T=+40°C,90%RH max, 72 hours, 100 samples

PCC RA spec

12

FPC Test

1. Bending Degree:90 Deg, Heaven
Laden:500g, Bending time 30times, Quantity3
Bending Degree:180 Deg,
HeavenlLaden:500g, Bending time 30times,
Quantity3 (assemble simulation)

Bending Degree:90 Deg, Heaven
Laden:500g, Bending time 30times, Quantity3
(assemble simulation)

Peeling Degree:90 Deg, Heaven Laden:500g,
Bending time 30times, Quantity3

2.

PCC FPC Bending and Peeling Test

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong

New district, Shanghai, China,

201201
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Note1: Ts is the temperature of panel’s surface.

Note2: Ta is the ambient temperature of sample.
Note3: TM035KDHO05 has been tested by high temperature inspection, and detail test way as below.
a. Heating test conditions :70°Ctemperature, normal humidity, module display with dynamic picture,
minimal aging time 20 seconds.
b. Operator must be check whether module display normally when module is aging test.
c. Module display effect must be tested and checked when modules are heating.

Note4: The MTBF of LCM is 50568hours.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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3.General Tolerance:£0.20;
. [a—) Nz
Hm 4.connector type: Hirose FH28-605-0.5SH R_ §
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Mechanical Drawing of LCM

8 Mechanical Drawing

8.1

permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong

Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
New district, Shanghai, China,

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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8.2 FPC Drawing

SHANGHAI TIANMA MICRO-ELECTRONICS TMO035KDHO05 V3.0

=] = =
g 5 g
2 =
o 152 paTs=a
2
3
Y
L —
woo 3 —
woc 22T
NC
NC 2
NC £ -
e il I=s
NC [ I L 88 ] cnp
NC = - - l—ﬁé— GNDA
Ne = 3 2 E IH 1 —ha | GHDA
e _— IE' Iﬁ 4. 7uFoB0aow —gs | SHDA
GND 22 = = = Al | s wopa
cup 22T ] = 3 ! &2 | yopa
Cisrs
i e
¥ o [
o 2
= 18 | yp3
= | e — . o =
-4 (=3
3 < w5 123
i o e
= = T3 | 7
~ I3 va
L2 5
T ey
IO s
=88 o
BBy
0T | tpg
s | 108
>—85 1 ypqp
Bt Teqq
>—03 1 742
B2 TEq3
o >0l ypqg
=2 g = 2 it B L
8B 71
B B
871 1p1g
-I||F.:—5L VRS
58 po
oo WCOM
%’ WCOM

| ezuE 10V
c13

| ezuE o
[=3F] -

A TURIDEnII WComouT
b—r| 'W% T
VEOMOUT
GNDA
| orsesEy ey
1| | |Le1o L
!
Vint2

NMVYQ
/\

“LINN pugoeaie; :AS GINOUdY

308 ‘

onewayds 3d4  HOd :3S0dUN fnbueroeus A8 TINITHD

00-141400-509AVYHGE0SL ‘IULLL PuenyunricA8

"eujy'jeyBueysojisig meN Buopng”py BuopBuo L0i9

"a17°00 SOINOYLOITIONIIN YIN-NVIL

} {ON 133HS ‘

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong

New district, Shanghai, China, 201201
Page 27 of 75



SHANGHAI TIANMA MICRO-ELECTRONICS
8.3 The Structure of LCM
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i

(9 Panel
(10)Bottom Polarizer
(IDBEFRP
(D Thin BEF
@D Masking Tape Remove Tape (1)
(3 Diffuser
(14 Frame op Bezel (D)
15 LED FPC Adnesive op Polarizer ()
Light Guide Plate ACF-COG(4)
(/) Reflector co
(13 Bottom Bezel ACF-FOG (&)
TIANMA Logo Compenent Area (/)
solate Tape @)
FPC
Part List
ROHS Parts List
NO Parts Parts No. Material Name Supplier Parts NO.of Supplier
1670000940 808015A
1 R T T JXEC
emove 1aPe 1670000941 ape 808015B
2 Top Bezel 1610000101 Bezel Sankyoseiko SB38120A30
Protective Film
3 Top Polarizer 1040000810 PVA+TAC+Film Nitto NWF-LRSEGHC
10 | Bottom Polarizer 1040001320 NWF-LRSEGAGS1
Glass Conning
Liquid Crystal Merck
Glass Conning
Panel ™ KYHO1 B02
9 ane 035 0 Red resist TOYO C3350B020
Green resist TOYO
Blue resist TOYO
5 Driver IC 1590000270 IC Novatek NT39016D
4 ACF-COG 1510000010 ACF SONY CP6920F
6 ACF-FOG 1510000130 ACF SONY CP1231SD
1670000570 13TMO56A
21 Insulation T T JXEC
nsuiation 1ape 1670000571 ape 13TM113A
8 FPC 1540001980 CCL AEM ATIDRO1301NH

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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Coverlay AEM AFICX025X1CM
PI Stiffener AEM AHIPI1625XSS1
Printing Ink SAMWO XZ81
Prepreg Haiso ADI-40
Solder Paste SENJU M705
Capacitor C1005X5R1A105K
Capacitor C1608X5R1E105K
Capacitor TDK C1608X5R1A475K
Capacitor C1608X5R1C105K
Capacitor GRM219R61C475K
Diode ROHM RB520S-30
o GOBR1GHT
Au. Chemic liquid UYEMURA TCL-61-M5
Ni. Chemic liquid UYEMURA 11120680-SZ
22 UV Glue 1520000100 UV Glue Shin-Etsu KJC 7805X
23 UV Glue 1520000050 UV Glue HITACHI TF-3348-19F
14 Frame Idemitsu Kosan URZ2502
16 LGP Idemitsu Kosan LC1500
13 Diffuser KIMOTO 38LSE
11 BEF RP 3M BEF RP 11 90/24r
12 Thin BEF 3M TBEF2-M-65I
20 Masking/Double SEKISUI #550R6BW-2FX
side tape
17 Backlight Unit 1580001780 Reflector 3M ESR
Double side tape | TERAOKA TAPE 707
15 FPC ANYUANDA SB3812-6P10
LED Unity Opto MSL-516TW-W15
Solder SENJU M705
Bottom Bezel Sankyoseiko SB3812-40A40
18 Printing Ink Huiquan JP-K72
Ink of “number” Liberty S1-55
o4 Label Paper 4040000270 Label Paper Barcode AW3209
Char-Strip 4050000860 Char-Black Barcode B110A
19 |  Tianma Logo 1680000050 Paper Zhongshan 13TMO14A
Ink DIC
25 | Conductive Tape 12;8885};3 Fabric Tape 3M CN-3190
Note:

1.

The material of sealant is 736K.

2. All changes to delivery specifications will be notified in advance, and all change include project

3.

4.

specification, material, manufacture, and management system.

UV glue (1520000100) is gelatinized in the COG and FOG area of Panel and protects circuit around IC, UV
glue (1520000050) is gelatinized in the rear of FPC, and prevents FPC lacerating by panel edge.

The resistance of the top bezel and bottom bezel should be less than 100ohm.

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong

New district, Shanghai, China,
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8.4 Product Label

Panel Label Format

M1P88GNG127408A9001
TM035KDHO05

SHANGHAI TIANMA MICRO-ELECTRONICS TM035KDHO05 V3.0

Note: Panel label format definition

Definition of first line of label is Panel ID, and it is unique and includes manufacture relevant information,
for instance M1P88....001.

From the fourteen number to the nineteen number of Label definition as below
8A9001
8 meaning is 2008 year.

A meaning is October (1~9 meaning is January to September, B meaning is November, C meaning is
December)

9 meaning is date 9 (1to 9and Ato Vis 1 date to 31)

001 is series number(From 000 to ZZZ are series number )

20 meaning is series number and it will change to 21. 22 if product materials change.
Definition of second line of label is customer product name.

Dimension of Label is 46mm x 77mm.

8.4.1 Product Name Criterion

TFT Module Code Ar’:::“s'ieze) Resolution P’T‘;‘;‘;‘:t Prcxirl::ng SN%'_?I ?qeg;l
T M XXX X X X X | X X X
Note: Serial NO.2 will vary as product material change, and serial number manage product inside of factory.
For Instance:
TM:TIANMA Active Area(size): 3.5inch ---035;10.4inch---104;

Resolution | 480x240 | 640x240 | 960x240 96x64 128x128 | 128x160 | 176x220 | 240x320
Symbol A B C D E F G H
Kind Delta Delta Delta Stripe Stripe Stripe Stripe Stripe

Resolution | 240x240 | 320x320 | 320x240 | 240x400 400x240 | 480x272 | 480x234 | 320x480

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong

New district, Shanghai, China,
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Symbol \% J K L M N U P
Kind Stripe Stripe Stripe Stripe Stripe Stripe Stripe Stripe
Resolution | 480x640 | 800x480 | 800x600 | 1024x768 others
Symbol Q R S T X
Kind Stripe Stripe Stripe Stripe --

8.4.2 Product Type

TSP+BL(CCFL)+FPC+M4
TSP+BL(LED)+FPC+M4
BL(CCFL)+FPC+M4
BL(LED)+FPC+M4
BL(LED)+FPC+M4.Dual Display
FPC+M4

M4

M3

M2

M1

BL(CCFL)+FPC+M4+PCB
BL(LED)+FPC+M4+PCB
TSP+BL(CCFL)+FPC+M4+PCB
TSP+BL(LED)+FPC+M4+PCB
Others

M1:Panel(array+CF)
M2:Panel(array+CF+LC)
M3:Panel(array+CF+LC+PLZ)
M4:Panel(array+CF+LC+PLZ+Driver)

X[Z2|IZ2|m [R|<«[<[Z|(M|Mm|O|[O |0 |>

CF: Color Filter, LC: Liquid Crystal, PLZ: Polarization Plate.
8.4.3 Product Manufacture Area
Shanghai H

Note:
Manufacturer: Shanghai Tianma Micro-Electronics Co.,Ltd.
Address: No.889, Huiqing Rd, Pudong New Area, Shanghai China 201201
Country if Origin: China

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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9 Packing Drawing

No Item Model (Material) Dimension(mm) WeiZ::Kg) Quantity Remark
1 LCM Module TMO35KDH05 76.90x63.90x2.8 0.030 168
2 Partition_1 Corrugated Paper 511x333%106 0.782 2 Anti-static
3 | Anti-Static Bag PE 165x90x0.05 0.003 168
4 | Dust-Proof bag PE 700%530 0.060 1
5 Partition_2 Corrugated Paper 505%332x%4.0 0.095 3
6 | Corrugated Bar | Corrugated Paper 513x117x4 0.032 12
7 Carton Corrugated Paper 530x350%250 1.100 1
8 WeiTg%th'Kg) (8.933+0.45)Kg
Lem ‘| EAr:ti_S‘tatiC_Bag ]
)

L 2*3tier*Stiers

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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Note :The resistance of Anti-Static Bag is 10°~10"" ohm.

10 QC Flow Chart
10.1 Array QC Flow Chart

A

Array QC Flow Chart

TIANMA
PQC check list
Process chart . Online
Operation Freguency ;
Layer - Fiw Mo . — - sampling
hain Test & Description Content Check method Determine method | =amnlin
Input : samplin pling rate
Process| Inspection i rate
k : Refer material (Mame. Amount : Accaording to materical
M Bare glass input Lot Mo Practical check Shsk All
£ Cleaner input Refer material (MName. Amount Bractioal check According to materical Al
H » Lot Mo Spec
5 Initial clean Clean condition “isual check Check when running Ttime/day
Contact angle ; Tlot/day,
s | i ed 1 PHC ECQ SPC control  |According to process Spec o Tpcsfiot
b Al-Nd targat input Refer material (Mame. Armount Practical check According to materical Al
C < Lot Ma.) Spec
Mo target input Refer material (MName. Amount Brgetioal dhach According to materical Al
. Lot Mo, Spec
Gate deposition Deposition condition “isual check Check when running Ttime/day
RS meter 2 RSM EQ SPC control  |According to process Spec o ;ISESI?;{ Spcsiday
[LS— ) ) ) ; All,
P Wacra inspection MAC EQ “isual check Check when running 12pcs/lat
A PR input Refer material (MName. Amount o According to materical Al
. Lot Mo Spec
Developer input Refer material (Mame. Amount Brach e ol Shach According to materical Al
. Lot Mo Spec
Thinner input Refer material (Mame. Armount Piactival chstk According to materical Al
. Lot Mo Spec
Gate inline photo Exposure & PR condition “isual check Check when running 1time/day
5 After develop CD & : 1lot/Slot, Al
E etal itk 3 CDC EQ SPC control  |According to process Spec A Jpcsflot 2ncs/lnt
% [ S— Al 4 ADIEQ ,ﬂ.\uto DpT.ICEH According to process Spec A Hot/Slat, llotSlat,
o ; inspection dpcsfot dpcsdlot
Macrm’M.lch 5 MIC EC “Yisual check Check when running o TatelDlat, | 71 otsla,
inspection dpcsiot dpcsflot
Al stchant 1 input Refer material (Mame. Armount Bractical chack According to materical Al
. Lot Mo Spec
: : Refer material (Mame. Amount ; According to materical
Stripper input et b Fractical check Spec All
Gate wet etching Etchant condition “isual check Check when running Ttime/day
PR stripper Stripper condition “isual check Check when running 1tirme/day
Gate film thickness B PRF ECQ SPC control  |According to process Spec 3 Hotiday, Al
measurement Tpcsflot Tpcsdlot
CD after stripper 7 cDC EQ SPC control  |According to process Spec o Het/Slat, all,
Zpesfot 3pcs/lot
AEI g AEl EQ A_uto Dpt.lcal According ta process Spec o Ligntiet, All
inspection Apcsflot
MacrofM.lch =] MIC EQ “isual check Check when running o Hataitlat A
inspection dpcsillot | 3pcsdlot
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Active Layer

Source/Drain Layer

Clean before

- Clean condition “isual check Check when running 1time/day
deposition
CVD gas input Refer material (Mame. Amount Practical check According to materical Al
. Lot Mo Spec
Active deposition Deposition condition “isual check Check when running Ttime/day
Auto optical . Tlot#100ot, | 1oté2lot,
A 10 ACIEQ inspection According to process Spec spesilot Spcs/lot
Thickness . Tlotf100ot, | 1otd2lot,
reasuremant 1 ELLEQ SPC control |According to process Spec dncsilot Bpcs/lot
Macro inspection MAL EQ “isual check Check when running Al
10pcsdat
Active inline photo Exposure & PR condition Yisual check Check when running Ttirme/day
After devalop CD & A 1latA100at, All,
averlay 12 chec EQ SPC control  |According ta process Spec dpcsilot pcs/lot
Auto optical . TlatA0lot, | 1otdAlot,
AN 13 ADIEQ inspaction According ta process Spec dpesilot dpcsliot
MacrufM.mro 14 WIC EQ “isual check Check when running Hat/15lat, | 1latiSlot,
ingpection dpcedot dpcsdlot
Diry &aghmg Refer material (Mame. Amount Practical check According to materical Al
material input . Lot Mo Spec
Active dry e.tchmg Etchant condition “isual check Check when running 1time/day
and ashing
PR stripper Stripper condition “isual check Check when running Ttirme/day
Thickness . Tlotf10lot, | 1lotélot,
measurement 15 PRF EQ SPC contral  |According to process Spec dpcsilot dpcs/lot
Auto optical . TlatA0lot, | 1lotdAlot,
AEL 18 AEl EQ inspaction According ta process Spec Bpcsilat Bpcs/lot
MacrufM_lch 17 WIC EQ “igual check Check when running 1lotr15lot, | 1lotéSlot,
ingpection dpcsflot | Apesdat
Clean h.e.fore Clean condition “isual check Check when running 1time/day
deposition
/D deposition Depaosition condition “isual check Check when running 1time/day
RS meter 18 RS EQ SPC control  |According to process Spec glglfsdf?gtl Spcsfday
Wacro inspection MAL EQ Yisual check Check when running Al
12pesdat
S/ inline photo Exposure & PR condition Yisual check Check when running Ttirme/day
After develop A 1lotfalot, All,
CD/averlay 19 chec EQ SPC control  |According ta process Spec dpcslot Jpcs/lot
Auto optical . 1lotfalot, TlotAlat,
AN 20 ADIEQ inspaction According ta process Spec dpesot dpcsliot
MacrufM.mro 21 WIC EQ “isual check Check when running Hat/1Dlat, | 1lat/Slot,
ingpection dpcsedot dpcs/lot
Hard bake Harder condition “isual check Check when running Ttimelday
AL e.tchantl. dry Refer material (Mame. Amount Practical check According to materical Al
etching gas input . Lot Mo Spec
S/ wet etching Etchant condition “isual check Check when running Ttirme/day
n+ g-si dry etching Etchant condition “isual check Check when running Ttirme/day
PR stripper Stripper condition Yisual check Check when running Ttirme/day
Thickness
rmeasurerment (/0] 22 PRF EQ SPC control  |According to process Spec Hot/10let, | 1 otiSlot,
dpcsdot 3pcsdlot
& Channel]
) . 1ot/ 1010t All,
CO after stripper | 23 chc EQ SPC control  |According to process Spec dpcsilot Jncs/lot
Auto optical . Tlotf10lot, | 1lotélot,
AEL 24 AEl EQ inspaction According to process Spec dpcsilot Bpcs/lot
MacrufM.mro 25 WIC EQ “igual check Check when running HotA10lot, | Tot/3lot,
ingpection Apcsdot Jpcsdlot
Clean before Clean condition “igual check Check when running 1time/day
opendshort test
. ) 1lot/101ot,
Openfshort test | 25 05T check Electrical test Check when running 4
posdot
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Clean before

. Clean condition Wisual check Check when running Ttimesday
deposition
F'asswgt.mn Deposition condition “isual check Check when running Ttimesday
deposition
Auto optical . Tloti100ot, | 1lotfSlat,
A0 27 ADIEQ inspection According to process Spec Apes/ot Bpcsilot
Thickness measureme 28 ELL EQ SPC eontral | According to process Spec Tot/10lot, | Tlot/Slat,
Apcsflot Sposflot
= Macro inspection MAC ECQ Wisual check Check when running All,
% 10pcssat
i Passiviation inline photo Exposure & PR condition Yisual check Check when running Ttimesday
£ Auto optical ) Tlat/10lat, | 1lot/Slot
=] 1 '
E ADI 29 ADIEQ inspection According to process Spec Apes/ot Apcsiot
% l‘-rflacro.-’r\d.mro 30 MIC EQ Wisual check Check when running Tiot/15lot, 1 11ot/Slot,
= ingpection dpcsflat dpcsdlat
Hard bake Harder condition “isual check Check when running Ttimesday
SiMx dry etching & ashing Etchant condition Yisual check Check when running Ttime/day
PR stripper Stripper condition Wisual check Check when running Ttime/day
Thickness A 1lotA10lat, | 1lotfAlot,
measuremant 31 ELL EQ SPC control  |According to process Spec Apes/ot Apcsot
Auto optical . Tlot/100ot, | 1lotflot,
AEI 32 AElI EQ inspection According to process Spec Apes/ot Bpcs/lot
P-fflacro.-"M.mro 33 I EQ Yisual check Check when running Tlot/15lat, | 1let/Slat,
inspection Apcsdlot Apcsdot
Clean h_e.fure Clean condition Wisual check Check when running Ttime/day
deposition
ITO targat input Refer material (MName. Amount Practical check According to materical Al
- Lot Mo.) Spec
T deposition Deposition condition Yisual check Check when running Ttimesday
Thickrness and 1latida
transmission ratio | 34 SPREQ SPC eontral - |According to process Spec ¥ dpcsiday
Apcsdot
MWeasurement
. Tlat/day,
RS meter 35 RSk EQ SPC control | According to process Spec Apcs/lat dpcsiday
Anneal Anneal condition Yisual check Check when running Ttimedday
Transmission ratio . Tlotiday,
Weasuremant 3B SPR EQ SPC contral - |According to process Spec Apcs/lot dpcsiday
g Macro inspection MAC EQ Yisual check Check when running All,
E‘ 10pcsfot
o ITD inline phota Exposure & PR condition Yisual check Check when running Ttime/day
=
- After develop A 1lotA10lat, All,
CD/averlay 37 coc EQ SPC eontral | According to process Spec 2pes/lot Jpcsflot
Auto optical . 1lotA10lat, | 1lotfAlot,
ADI sl ADIEQ inspection According to process Spec Apes/iot Apesiot
l‘-rflacro.-’hd.mro 39 MIC EQ Yisual check Check when running Tot/15lat, | 1lot/Slat,
ingpection dpcsflot Apcsdlat
TO etchant input Refer material (Marme. Armount Practical check According to materical Al
. Lot Mao.) Spec
[T weet etching Etchant condition Yisual check Check when running Ttimesday
PR stripper Stripper condition Yisual check Check when running Ttime/day
Auto optical . Tloti10lot, | 1lot/Slot,
AEI 40 AElI EQ inspection According to process Spec Apes/ot Apcslot
r-rflacroIM.mro M MIC EQ Wisual check Check when running 1lot/15lot, Al
inspection Ipcsdlot Ipcsdlat
Clean befare anneal Clean condition Wisual check Check when running Ttimesday
Anneal Anneal condition Yisual check Check when running Ttimedday
‘g'g' Total pitch 42 chc EQ SPC control | According to process Spec Tlot/14lat, | 1lot/7lat,
= 1pesdlat 1pcsflot
Array teat 43 ART Electrical test Check when running All
. Tloti200ot, | 1lotfSlat,
TEG test 44 TEG SPC control | According to process Spec 1pes/lot Epcsiot

A HEMH

O fElTFE
o #wELE
- SPCETE
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Cell QC Flow Chart

Cell QC Flow Chart

TTANMA
FPOC check list
Process chan . N ETEn Onlin_e
Lazer e Main lTESt 8; QeI B Crtion Mo, Content Check method Determine method First Sarnpling sar;r;fémg
i process nsgsc : sampling rate
 c—] TFT input Array production Practical check According to materical Spec All
A ;
1 CF input heter materlT_IDtE min;e" &lradnks Practical check According to materical Spec All
Cleaner input e Yisual check According to materical Spec All
£ Lot Mo
g B
(] CF initial clean Claanzondhion il “isual check Check when running 1timefday
temperature. pressure)
CF A0l 1 ADIEQ 'L‘.\um Dpt.lcal According to process Spec o Hotslot,
inspection dpcsilot
i) . y 1lot/Alot,
! CF total pitch 2 COC EQ SPC control According to process Spec J dpcsilot
Pl input Refer matenT_IDt( mzn;& ARAnI Practical check According to materical Spec All
Clean before Pl print Glean:condition: Cxs Yisual check Check when running 1time/day
temperature. pressure)
Pl print Coat.mg cond!tmn (F'I.c_irop YWisual check Check when running Ttirnefday
guantity. running condition)
Pre-cure Rnningseondiion Cprescires YWisual check Check when running Ttirmelday
o temperature)
- : : Auto optical : All, Al
E o ok Plinspection 3 ADIEQ nensidion According to process Spec 4 Jpcsilot Ipcsflot
Macro inspection 4 MAC EQ Yisual check Check when running o “30;?;;:' Hpcsfweek
Main-cure Running condition (pressure Wisual check Check when running 1timefday
temperature)
Pl thickness 5 ELL EQ SPC control According to process Spec o 1lot/Slot,
measurement dpcsilot
Pl shift position ) 1lot/Slot,
chack B . COC EQ SPC caontrol According to process Spec o dncedlat
Rubhing cloth input Refer matenT_IDt( l;Jerr;e\ Amourt. Practical check According to materical Spec All
=] E’ Rubbing Rubbing condition Yisual check Check when running Ttime/day
== Lo . ) ) . All, Al
= E Rubbing inspection Rubbing check Wisual check According to process Spec o 1pcsflot 1pcsflot
ESD measurernent | 7 ESD rmeasurerment SPC contralt According to process Spec o Al All,
1pcs/lat 1pcs/lot
Clean after rubbing Clean condition (flux. Wisual check Check when running Ttimedday
termperature. pressure)
Spacer input Refer materlT_IDtE Nin;& Amourt. Practical check According to materical Spec All
Spacer spray Dispense condition Wisual check Check when running 1time/day
Spacer count g Spacer counter EQ SPC control According to process Spec o All All
Spacer
4] agglomeration Stripper condition “Wisual check Check when running 1time/day
e remave
e Running condition Cpressure
= Spacer cure 8 P N Wisual check Check when running 1timefday
temperature)
UsC Clean condm.on (ﬂL!X.‘ pressure- Yisual check Check when running timesday
coatm_l Us#rt]an
e Sealant input RETET maTE‘r’l‘ZTn%N ‘e" AMII-1 practical check According to materical Spec All
L. Short spoer input REter maIErrl‘IM Mi‘n':e. AT practical check According to materical Spec All
Short dispense Coating co.nclmon .(_pressure‘ Wisual check Check when running irne/day
coating position)

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiqging Rd., Pudong
New district, Shanghai, China,

201201

Page 36 of 75



SHANGHAI TIANMA MICRO-ELECTRONICS

TMO035KDHO05 V3.0

P

Clean condition (flux.

Clean after rubbing “isual check Check when running Ttime/day
temperature. pressure)
Sealant spacer input Refer matenilmt I:En;e‘ Amount. Practical check According to materical Spec All
L. Sealant dispense Coating co.nclmon .(.pressure\ Wisual check
g coating position)
5 Seal inspection 9 [Gluewater quantity before assembl SPC control According to process Spec All
UsC Cleaning cond!tmn [ﬂL.IX\ “isual check Check when running Ttimelday
pressure. coatingposition)
Liguid crystal input Refer matenilmi l[:]lirr;e\ Amount. Practical check According to materical Spec All
LC dispense Running condition (pressure) Wisual chack Check when running Ttime/day
TFT/CF vacuum Aszsembly condition Cpressure) “isual check Check when running Ttime/day
assembly
L cure Running condition (pressure. “isual check Check when running Ttimeday
temperature)
hlis-alignment check| 10 & check SPC control According to process Spec All All
Seal Oven Running condition (pressure. Wisual chack Check when running Ttimelday
temperature)
“isual check i “isual check EQ “isual check Check when running All All
Cell gas measuremeny 12 | Cell thickness measurement EQ SPC control According to process Spec All All
First 1f4(1_f6)8heet Running condition Cpressure, Visual check Chesk whan running Ttime/day
Cutting speed)
“isual check 13 “isual check EQ “isual check Check when running All
Sheet electrical 14 | WIM electrical measurement EQ Electrical test According to process Spec Tlot/13let,
measurement 4pcsdot
Stick Cutting Running CDZ?:;;)(WESSWE‘ “isual check Check when running Ttime/day
“isual check 15 MSR Wisual check EQ “isual check Check when running All
Stick electrical measuren] 16 | WIM electrical measurement EQ Electrical test According to process Spec 1?;?;"3'
& Third Cell Cutting Running cor;?;:;;)(pressure\ “isual check Check when running Ttimefday
UHE Wisual chack 17 Wisual check EQ Wisual chack Check when running All
Cutting & outside 1lot/15lot
SIZe ACCUracy 13 Measurement EQ SPC contral According to process Spec 4 csflutl
measurement P
) ) ) . 1latf15lat,
Bend intensity check| 19 Inspection EQ SPC control According to process Spec dpcedlot
Cell Electrical 20 | WM electrical measurement EQ Electrical test According to process Spec Tlot/13let,
measurement 4pcsdot
Edge Grind Running conﬁgl}{ojn {pressure. Wisual check According to process Spec Ttime/day
Dipping clean Clean condltl.on (ﬂL!)(.\ Rressure. “isual check According to materical Spec All
coatmgposﬂmn)
Clean before Polarizer input Clean cundltl.on (ﬂL!X." RIESSWE- | practical check Check when running Ttime/day
coatingposition)
Palarizer input Refer materlT_IDt( mzrr;e\ Amount. Practical check According to materical Spec All
Palarizer attach Running condition (pressure. “isual check Check when running Ttime/day
ternperature
Paolarizer Inspection | 21 Palarizer check EQ “isual check According to materical Spec All
Auto Clave Running condition (_pressure\ Wisual chack Check when running Ttimelday
termperature. _timel
Laser Trimrner Laser output. moving speed “isual check Check when running Ttimeday
[ Gross Test 22 ET check EQ Wisual check Check when running All

A5
OfEdk T2
CteE TR
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10.3 Module QC Flow Chart

i

Module QC Flow Chart

TIANMA
. . PQC Check List
Froject Line Chart On Line
Layer Operation Description . Freduchcy Sampling
o | Main Test MO CONTENT Check Method Determinant Methad Frist Sampling Rate
process | point sarmpling Rate
= — : REiEpatEs] Stz malnnt. Lot Affirm Matter According to materiel spec
g = ] Input cleaning Mol
(] aj 1 Glass Cleaning status Eye Check According to technics request ) Each Lot All Lot
COG Parameter Field work check According to materiel spec o time/2H
= COG (IC bonding) Refer Materiel (Mame. Amounnt. Lot : :
g = No) Affirm Matter According to materiel spec
=
2 2 Macra inspection 2 Bonding Precision&ACF Spacer status | Macro inspection | According to technics reguest o timef2H All Lot
A P 3 AO| Inspection Macro inspection | According to technics request ki 1time/2H All Lot
ACF Adhesive Retepateicl (NNaDr?e\ AUt Lot Field work check According to materiel spec
FPC Bonding eieiictoel (NNaoTE\ Aol ot Field work check According to materiel spec
; 4 Bonding Precision Affirm Matter According to technics request o time/dH All Lot
E hacro inspection 5 ACF Spacer status Affirm Matter According to technics request o 1time/dH All Lat
b G Full testing testing According to technics request N 1timesdH All Lat
g Elec insnection Elec testing Condition Fieldwark check According to Work instructor o Each Lot All Lot
= P 7 Product inspection testing According to materiel spec F GB2628 All Lot
i Ralepstonel (NNaDrr;e\ AL hot Affirm Matter According to materiel spec
T Process Affirrn Matter According to WWork instructor o 1time/2H All Lat
5 @ Refer Materiel (NNaDrr;e\ Amounnt. Lot Affirm Matter According to materiel spec
N
E E 5 Macro inspection Adhesive Precision Evye Check According to technics request o Each Lot All Lat
o= H R
o« g Apperance inspection Evye Check AccErdmg t.D quality Each Lot All Lot
eterminant
Screen inspection testing According to technics request o Each Lot All Lot
; N
BiL Assembaly Refer Materiel (NNaDr?e\ Amaunnt. Lot Fieldwark check According to materiel spec
B/L Assembaly status Fieldwark check According t.D uality o
- determinant
g . . According to quality
w
) BAL soldering E/T B/L soldering status testing determinant o GB2628 All Lot
A 9 Elec test condition testing According to Work instructor o
Frame fixing Refer Matariel (Name. Amounnt. Lot Fieldwark check According to materiel spec
A . Mol
Touch Panel Adhesive Refer Matariel (NNaDr?e\ Amounnt. Lot Fieldwork check According to materiel spec o
3 Apperance inspection Eye Check Aceording t.o quality GB2323 All Lat
£ determinant
°§a Inspection Elec testing condition Fieldwark check According to Wark instructar o
E 10 Product Elec Inspection testing A“Erd'”g o quality J GE2E2E | AdlLot
A eterminant
_; Boxing Spec Fieldwark check According to Work instructor
o o Boxing . According to guality
L)
o aj 1 Boxing Apperance status Eye Check daterminant o Each Lot All Lot

A InPutMateriel
0 Operation Project
O Inspection Project
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Outgoing Inspection Report

E OQC fi & B 1 648 25
- OUTG2ING  INSPECTION REPCORET
TIANMA
4 3
HIRHE T EECA=E Lma
Model NG Check Date going
MNumbers
'TH TS R
Customer P/ Cirder MO Result [ JOK L ING
R [ JEEHT Marmal Inspection [ 1T Reduced Inspectian
Supplier P/ [ 1Hh0™#E Tightened Inspection [ ] 2##& T Total Inspection
T &I Histr & & B f R IO
lterns of Inspection Standard Result
b IR SRR VR
Visual Inspection TFT-LCDR se e St [ JOK [ ING
BT T
Functional Insepction TFT-LCORE Sats B tm i [ 10K [ ING
AEEE o 4 ST
Packaning Inspection LCMP=aa P 7t 2 35 B B AlsE [ 1oK [ ING
RIS EINE
ltermn of Packaging Inspection
iRy =| T T RITHE
lterms of Inspection Result
1. ARERANETEE. T CREIEN. T, [ 1CK [ ING
2. A RERTITEREE T IER. AL [ JoK [ ING
3 LEMERETS S IBME —3, [IoK [ ING
4, E R EEARETSRERFRIE 2. [ 1JCOK [ ING
&iE
20T Prepared Check Approved

Fr05700604 Rewl.1

Note: This Outgoing Inspection Report is suitable for all lot of modules.
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12 Defect Product Handling Procedure for Overseas Customer

Defect Product Handling Procedure for Overseas Customer{Normal)

Activities
Time| Customer Sales FAE cs Planning Import&Export | Warehouse Finance IFG Rermark
demand
replacement
of defect |
¥
product ‘ receive product return information from ‘
Custorner
Customer
respansible
Customer reg;gg&?s;etd
accepts Customer
T responsible
i i ‘ .
1.sign raceive&check
agreement of || 2 provide rejudgement
returmn contract No result
shipment of original
with delivery
Customer I
v
output Cusfomer Feedback Handling Form & Cusfomear Product Refurn Form
‘ ‘ ‘
¥ i ¥
1 provide origina provide Planning checks stock

material list ||Status: 1)If in-stock quantity
covers replacement,normal
RMA procedure runs 2}If
not,Plan prepares materials for
production, notifies the
expected time and limits it to
| J TAT

delivery No
2 check stock status for repair
3 provide RMA No.

check whether the

products are
verified on
remittance whether
export tax
provide: 1 return shipment o
packing bill provide verification
2 return shipment invoice 1 bill&Customns bill of
3 signed agreement on return original delivery Yes

shiprnent
o supplement taoc,or provide
certification of tax
receive certification of

tax supplementation to |
file application to
Customns

i =
negotiate with shipping
agent and transact return
shipment&re-export based
on documents provided by
related departments
according to Customs
formality

—

After defect products return to Thilogistics passes arrival information |

|
{ : \

¥

Planning schemes receive defect
stock-out products

v
‘ Logistics delivers products. ‘

receive
replaced
products
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Defect Product Handling Procedure for Overseas Customer(Advance)
Activities
Time Customer Sales FAE cs Finance Planning Import&Export Warehouse MFG Remark
demand
replacement of Y
defect product
receive product retum information from Customer
[ Customer
Customer rgjudge defect
accepts products at
Customer
T M responswbleT
L] ¥ ¥
1ign 2 provide rece\ge&check
agreement of | |contractNo. of e QSTth
retum original delivery resut
Shipment 3fill ot
with Advance
Customer Replacament
Application
output Custorner Feedback Handling Form & Customer Product Refum Form
: .
' !
Planning checks stock status: 1)If
1 check&sign provide in-stock quantity covers
check8aign 2 provide original delivery Mo check&sign material ist | |replacement,normal RiA
3 provide RivA No for repair procedure runs.2)if not Plan
prepares materials for production,
notifies the expected time and
lirmits toto TAT,
- provide: 1 return shipment packing
bill:2 return shipment imvol ce(remark place of check whethier e products || \check stock
origin,return of defect products)3.signed are verified on statusdscheme stock-
agreement on retum shipment(mark remittance whether export oLt with replacement
necessary information) tex reinforcement are order
transacted v
l scheme stock-out&delivery
c T
check arrival of products at @
destination check whether tax
reinforcement are
transacted
arange \( Tes
payment L
supplemnt tax or provide
certification of tax supplementation
[
¥
receive certification of provide verification
check&accept __|tax supplementationto | |nij&customs bill of
file application to original delivery
Customs
‘I negotiate with shipping agent
and transact return shipment&re-
export based on documents
provided by related departments
according to Customs formality
2 arrange shipping agent for lading
Customer retums
products by Th original
package marking RMA
MNo. in outer box 1
| After defect products retum to TM logistics passes arrival information ‘
I ! ]
arange remittance Warehouse receives
retum affairs retumed products

Note : The normal process is for mass products. The advance process is only for few defect product.
Customer Service Contact Way

Department Owner Tel E-mail Fax

Sales Emma Tian +86-21-61651888-6658 ge_tian@tianma.cn

FAE Jimmy Zhao +86-21-61651888-6691 jin_zhao@tianma.cn +86-21-38661905
CS Engineer LuLu +86-21-61651888-6213 IquIL tianma.cn
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13 Incoming Inspection Standard

13.1 Scope
The incoming inspection standards shall be applied to TFT-LCD Modules (hereinafter called

"Modules") that supplied by Shanghai Tianma Micro-Electronics Corporation.

13.2 Incoming Inspection
This item is only reference for PCC.
13.3 Inspection Sampling Method

13.3.1. Lot size : Quantity per shipment lot per model
13.3.2. Sampling type: Normal inspection, Single sampling
13.3.3. Inspection level: Il
13.3.4. Sampling table : MIL-STD-105D
13.3.5. Acceptable quality level (AQL)
Maijor defect : AQL=0.65
Minor defect: AQL=1.00
13.4 Inspection Conditions
13.4.1 Ambient Conditions:
a. Temperature: Room temperature 25+5C
b. Humidity: (60+10)%RH
c. lllumination: Single fluorescent lamp non-directive (300 to 700 Lux)
13.4.2 Viewing Distance
The distance between the LCD and the inspector’s eyes shall be at least 355 cm.
13.4.3 Viewing Angle
U/D: 45°/45°, L/R: 45°/45°
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‘/"' Eve position
5

13. 5 Inspection Criteria . I - ol
Defects are classified as major defects and minor :

defects according to the degree of 9D?J| > 4

defectiveness defined herein. /

13.5.1 Major Defect

Iltem No I’Fems to be Inspection Standard
inspected
All functional [1) No display

a defects  [2) Display abnormally
3) Short circuit
4) line defect

b missing Missing function component

c Crack Glass Crack

13.5.2 Minor Defect

Item ltems to be Inspection standard
No inspected P
For dark/white spot is defined
= (x+y) /2
a X
Spot Defect —»> - i
Including . v
Black spot A
White spot
Pinhole Size @(mm) Acceptable Quantity
Foreign particle
Polarizer dirt 9<0.10 Ignore
0.10< ¢=0.20 3
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0.20< o Not allowed
Define:
———T1 Width
' |
Line defect |4Tgth..
Including black
line white line
and Scratch X\Q%%Tr?%) Acceptable Quantity
W=0.02 Ignore
0.02< W=0.05 L<3.0 2
0.05¢< W Follow 5.2.1
Sizep(mm) Acceptable Quantity
¢=<0.2 Ignore
0.2< ¢=<0.3 2
DePr?tI/gLZt?tzle 0.3< ¢<0.5 !
0.5< @ Not allowed
Total QTY 3

Electrical Dot

Bright and Black dot define:

and

Inspection pattern: Full white . Full black. Red. green and blue

Defect
screens
Item Acceptable Quantity
Black dot defect 2
Bright dot defect 0
Total Dot 2
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1.Corner Fragment:

Size(mm) Acceptable Quantity
X<3mm Ignore
Y<3mm T : Glass thickness
7<T X: Length
Y: Width
e Glass defect Z: thickness

2. Side Fragment:

Size(mm) Acceptable Quantity
Ignore
X<5.0mm T : Glass thickness
Y £1mm X: Length
Z<T Y: Width
Z: thickness

Note: 1. Dot defect is defined as the defective area of the dot area is larger than 50% of the dot area.

2. The distance between two bright dot defects (red, green, blue, and white) should be larger than
15mm.

3. The distance between black dot defects or black and bright dot defects should be more than 5mm
apart.

4. Polarizer bubble is defined as the bubble appears on active display area. The defect of polarizer
bubble shall be ignored if the polarizer bubble appears on the outside of active display area.

5. Incoming Inspection standard the same as Outgoing inspection standard.
13.6 Mechanics Specification

As for the outside dimension, weight of the modules, please refer to product specification for more
details
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Please pay attention to the following items when you use the LCD Modules:
13.7.1 Do not twist or bend the module and prevent the unsuitable external force for display
module during assembly.
13.7.2 Adopt measures for good heat radiation. Be sure to use the module with in the
specified temperature.
13.7.3 Avoid dust or oil mist during assembly.
13.7.4 Following the correct power sequence while operating. Do not apply the invalid signal,
otherwise, it will cause improper shut down and damage the module.
13.7.5 Less EMI: it will be more safety and less noise.
13.7.6 Please operate module in suitable temperature. The response time & brightness will
drift by different temperature.
13.7.7 Avoid to display the fixed pattern (exclude the white pattern) in a long period,
otherwise, it will cause image stains.
13.7.8 Be sure to turn off the power when connection of disconnecting the circuit.
13.7.9 Polarizer scratches easily, please handle it carefully.
13.7.10 Display surface never likes dirt of stains.
13.7.11 Adew drop may lead to destruction. Please wipe off and moisture before using
module.
13.7.12 Sudden temperature changes cause condensation, and it will cause
Polarizer damaged.
13.7.13 High temperature and humidity may degrade performance. Please do not expose the
module to the direct sunlight and so on.
13.7.14 Acetic acid or chlorine compounds are not friends with TFT display module.
13.7.15 Static electricity will damage the module, please do not touch the module without any
ground device
13.7.16 Do not disassemble and reassemble the module by self.
13.7.17 Be careful do not touch the rear side directly.
13.7.18 Not strong vibration or shock. It will cause module broken.
13.7.19 Storage the modules in suitable environment with regular packing.
13.7.20 Be careful or injury from a broken display module.

13.7.21 Please avoid the pressure adding to the surface (front or rear side) of modules, because it
will cause the display non-uniformity of other function issue.
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14 Precautions For Use of LCD Modules

Handling Precautions

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high place,
etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get any in
your mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using soap and
water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the color
tone to vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.

If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If still
not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol.
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
— Water
— Ketone
— Aromatic solvents
Do not attempt to disassemble the LCD Module.
If the logic circuit power is off, do not apply the input signals.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

Be sure to ground the body when handling the LCD Modules.
Tools required for assembly, such as soldering irons, must be properly ground.

To reduce the amount of static electricity generated, do not conduct assembly and other work under dry
conditions.

The LCD Module is coated with a film to protect the display surface. Be care when peeling off this protective
film since static electricity may be generated.

Storage precautions
When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps.

The LCD modules should be stored under the storage temperature range. If the LCD modules will be stored
for a long time, the recommend condition is:

Temperature : 0°C ~ 40°C Relatively humidity: <80%
The LCD modules should be stored in the room without acid, alkali and harmful gas.
Transportation Precautions:

The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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15 Reliability Test Report

New Product Development Document

[ IDRO
[ IDR1
[ IDR2
BDR3
[ IDR4
[ IDRS

Product Model: TMO35KDH05-20

Document Name: ES TEST REPORT-V1.0

Prepared by Checked by Approved by
Lu Kai Yu Jiangli Yu Jiangli
09.01.13 09.01.13 09.01.13
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History of version

Version Contents Date Owner

V1.0 NEW VERSION 2009.1.13 | Lu Kai
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Test purpose : ES reliability tests in New Product Development
No. [Testltem City Test Condition Conclusion Page | lssue
1 |Optical Characteristic Measureny 15 |Mormal Temperature and Humidity PASS 2 -
2 |High Temperature and Humidity] & |Ta=+60'C,30% RH max,240hours PASS 3 -
3 |Thermal Shock (non-operation)| & T"?:'?'D C~70°C.30min,change time:5 PASS 4 -
min 30cycle.
ey
% 4 |Low Temperature Operation 5 (Ta=-20°C 240hrs PASS 5 -
=
=
o 5 |Low Temperature Storage 5 (Ta=-30°C 240hrs PASS 6 -
@
& |High Temperature Operation 5 |Ts=+60°T 240hrs PASS 7 -
7 |High Temperature Storage 5 [Ta=+70°C 240hrs PASS a -
Sine Wave Frequency
= Range:10~55Hz, Stroke: 1.5mm
by § |Vibration Test 128 |Sweep:10Hz~55Hz~10Hz 2Zhours for PASS 9 -
5 each direction of X.Y_Z(6 hours for
E total)
ry Hight:Bottom and Prism 90cm corner
= 9 |Package Drop Test 128 |side top T5cm Tcomer, 3edges B PASS 10 -
surfaces
10 |ESD Test 4 |Contact:24KV Air£ 15KV, 150pF/330 2 PASS 11 -
Caonclusion PASS
Prablem list
ISSUE Nao. Test liem Content

A
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Test purpose

Ewvaluation of the LCD module’s optical properties in
accerdance with the design specification

Test condition

Room Temp&Humi.Dark Room

Test Equipment

1. Conoscope,BM-TA SR-3A 3-axis
2. Pattern Generator:ITES, 51 Board
3. DC power, Oscilloscope

Optical Inspection

Optical Measurement Result

Chromaticity Luminance | Uniformity Contrast Cross Talk Viewing Angle(CR=10)
W Wy Rx Ry Gx Gy Bx By | White (Black 9 pts Up |Down | Left | Right | Top|Bottom| Left | Right
Max |0.360 | 0.383 (0574 (D415 (D.400 (0.800 | 0193 |0.158 - - - - 1.20% | 1.20% | 1.20% | 1.20% - - --
EH._ Typ |0.210 | 0.333 [0.524 (03688 (D.350 (0.550 (D143 (0118 | 420 - 20 360 - 40 80 &0 50
I Min |0.260 | 0.283 (0.574 (0.318 (D.200 (0.500 | D.093 |C.059 | 380 - 75 200 - a0 g0 50 50
Max |0.294 | 0.323 (0513 (036858 [D.241 (0523 | 0152 |0.102 | 557.0 |0.72 205 BET.5 | 0.48% | 0.50% | 1.15% | 1.08% | 85 =1H =1H BO
Awvg [0.220 | 0.315 (0510 (0367 (D.240 (0.588 | 0152 |0.0P2 | 5203 |0.63 7.5 B228 | 0.28% |0.25% | 0.B8% | 0.81% | 85 =1H =1H BO
Min |0.223 [ 0.304 (0,506 (0386 (0.238 (0.580 | 0151 |0.0B2 |484.7 |0.58 28 741.5 | 0.02% | 0.04% | 0.60% | 0.58% | 85 =1H =1H BO
1# D283 (D.204 (0.50G (0.286 (D335 (0585 |0.152 |0.085 | 5062 |0.63 B2.1 8048 | 0.15% | 0.17% | 0.82% | 0.60% | 65 BO BO &0
2# (D287 [0.210 (0812 (D.258 (0,340 (0582 |0.157 |0.080 | 533.1 | 0.8 B5.4 7728 | 0.28% | 0.38% | 1.08% | 0.90% | 65 BO BO &0
3# (D287 (D208 [0.811 (D.257 (0,328 (0581 |0.151 |0.083 | 511.8 | 0.88 82.0 BET.E | 0.28% | 0.50% | 1.10% | 1.04% | &5 BO BO &0
4# (D287 [0.212 |0.802 (D.256 (00320 (0.588 |0.152 |0.085 | 53390 | 0.72 B3.3 7415 | 0.30% | 0.18% | 1.02% | 1.01% | &5 BO BO &0
E 5% (D281 [0.217 |0.509 (0D.258 (0.340 (0.580 |0.152 |0.088 | 533.5 | 0.88 BO.2 B0B.2 | 0.40% | 0.28% | 1.08% | 0.88% | 65 BO BO &0
é G# (D284 (D223 [0.812 (0.257 (0,340 (0.583 |0.152 |0.101 | 520.3 | D82 BO.4 8362 | 0.48% | 0.41% | 1.08% | 0.98% | 65 BO BO &0
5
E T# (0286 [0.207 [0.810 (0.286 (0,320 (0.588 |0.152 |0.085 | 484.7 | 0.55 B2.3 8268 | 0.35% | 0.22% | 1.02% | 0.95% | 65 BO BO &0
B# (D281 [D.218 [0.810 (D.286 (0.341 (0.582 |0.152 |0.088 | 531.8 | 0.85 B2.8 8182 | 0.07% | 0.22% | 1.03% | 0.58% | &5 BO BO &0
5% (D284 (D322 (0510 (D.258 (0,341 (0580 | 0,187 |0.102 | 517.4 | 0.83 BE.3 8212 | 0.15% | 0.15% | 1.13% | 1.03% | &5 BO BO &0
10# |0.283 (0323 (0812 (D257 (0341 (0584 |0.152 | 0100 | 527.1 | 081 BD.8 BE4.1 | 0.35% | 0.35% | 1.04% | 0.85% | 65 BO BO &0
11# |0.282 (0214 (0810 [D.257 (0,241 (0.580 |0.157 |0.085 | 520.5 | 0.82 BE.T 8365 | 0.18% | 0.18% | 1.09% | 0.95% | 65 BO BO &0
12# |0.280 | 0.214 (0.510 [0.267 (D230 (0.581 |0.152 |0.087 | 5020 ) 0.58 843 BE5.5 | 0.34% | 0.14% | 0.77% | 1.08% | 65 BO BO &0
13# (0288 (0.213 (0810 [D.257 (0,240 (0.580 |0.181 |0.085 | 516.4 | 0.83 B5.5 B16.7 | 0.35% | 0.35% | 0.60% | 1.02% | 65 BO BO &0
14# |0.288 (0.213 (0810 [D.257 (0,328 (0580 |0.152 |0.020 | 557.0 | 0.70 BZB T95.7 | 0.03% | 0.04% | 0.65% | 0.88% | 65 BO BO &0
15# 0284 (0322 (0813 [D.258 |0.341 (0582 |0.157 |0D.080 | 528.0 | D.82 8a.7 B51.8 | 0.21% | 0.15% | 1.15% | 0.83% | 65 BO BO &0
Problem list
ISSUE NO. Content
F&
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White Red Blue
X y X ¥ X

Max 0.350 0.283 05674 0.418 0.400 0.500 0.183 0.189

§. Typ 0.310 0.333 06524 0.368 0.250 0.550 0.143 0.119
Min 0.260 0.283 0574 0.318 0.200 0.500 0.083 0.089

Max 0.204 0.323 0.613 0.368 0.341 0.553 0.152 0.102
Average | 0.290 0.315 0.610 0.3E7 0.340 0.588 0.152 0.058
Min 0.2583 0.304 0.606 0.366 0.3338 0.580 0.151 0.053

#1 0.283 0.304 0.606 0366 0.338 0.585 0152 0.09%

#2 0.287 0.310 0.612 0.358 0.340 0.592 0.151 0.09%

#3 0.287 0309 D611 0367 0.339 0.591 0.151 0.093

#4 0.287 0312 0.608 0366 0.339 0.588 0.152 0.098

o #3 0.281 0317 0.609 0388 0340 0580 0.152 0.098
= 5 0.254 0.323 D.612 0367 0.3£0 0583 0.152 0.101
2 #7 0.286 0.307 0.610 0366 0.339 0.588 0.152 0.095
= #3 0.251 0.316 0.610 0.366 0.341 0.582 0.152 0.098
#9 0.254 0.322 0.610 0.368 0.341 0.590 0.151 0.102

#10 0.253 0.323 0.612 0367 0.341 0.554 0.152 0.100

#11 0.252 0.314 0.610 0.367 0.341 0.590 0.151 0.096

#12 0.250 0.314 0.610 D367 0.339 0.591 0152 0.097

#13 0.289 0.313 0.610 0.367 0.340 0.580 0.151 0.095

#14 0.2858 0313 0.610 0367 0.339 0,580 0.152 0.09%9

#135 0.254 0322 0613 0388 0.341 05582 0.151 0.09%
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Test purpose

High Temperature high humidity Test

Evaluation of the LCD medule's optical properties in accordance with the design specification after High Temp&Humi Test

Test Condition

Ta=+607,90% RH max, 240hours

Test Equipment

1. Mieoeo xy stage, BM-7A SR-3,CONOSCOPE

. Pattern Generator:ITES

2
3. DC power
4

. Reactor :KTHD-515TEBS

Bef-arg RA _ After RA A Judgermen NOTE
1# s 3# A% a3 1# 2% 3# A# o t
Appearance Ok (]9 (]9 Ok (]9 (]9 [0],4 1.4 oK OK OK -
Picture quality Ok Ok Ok ()4 Ok Ok Ok oK oK oK (84 -
Juminance Black 063 0.69 0.59 072 0.66 0.58 0.65 058 0.66 0.62 0.06 (84 -
White 5069 | 5331 511.8 5339 | 5335 | 4830 | 5238 | 5093 | 5266 | 5340 | 471% (o -
Wi 0.283 0.287 0287 (0287 |0291 (0280 (0282 (0282 (0283 |0.288 | 0.006 Ol -
Wy 0.304 0.310 0309 [0312 | 0317 | 0285 | 0287 | 0287 | 0301 | 0300 | 0.013 (8 -
R 0.606 0612 0.611 0608 | 0609 [0606 |0609 | 0610 | 0.608 | 0.609
Chromaticity Ry 0.366 0.368 0367 | 0366 | 0368 | 0365 | 0365 | 0366 | 0365 | 0367
- 7Gx 0.338 0.340 0339 0339 | 0340 [ 0339 | 03358 (0339 [ 0.330 | 0.340 ; Ref )
Gy 0.585 0552 0,581 05838 | 05%0 [0533 |0538 | 0589 | 0.586 | 0.589 ' ’
Bx 0.152 0.151 0151 0152 [ 0152 [ 0152 [ 0152 | 0152 | 0152 | 0152
By 0.095 0.0%9 0093 0098 |0098 |0091 | 0090 (0087 |0.093 | 0.054
Contrast RatiolLw/Lb) | 2045 7726 8675 | 7415 | 8083 | 8328 | B058 (8781 (7970 | 8613 -
Top 015% [ 0.26% | 0.29% | 030% | 0.40% | 0.209% | 0.03% | 0.26% | 0.11% | 0.31% | 0.23%
Crosstalk Bottom | 0.17% | 0.39% [ 0.50% | 0.16% | 0.26% | 0.23% | 0.78% | 0.04% | 0.29% | 1.20% | 0.94% oK )
Left 062% | 1.06% | 1.10% | 1.02% | 1.08% | 050% | 0.72% | 0.89% | 0.70% | 0.76% | 0.34%
Right 060% [ 0.90% | 1.04% | 1.01% | 0.86% | 0.71% | O.74% | 1.06% | 0.98% | 1.03% | 0.17%
Top G5 G5 G5 G5 G5 68 [i%] 63 G4 GG 3
View Angle |Bottom 80 20 a0 80 80 80 a0 a0 a0 80 0 oK
(CR=10) [Leift 80 20 a0 80 20 20 a0 a0 a0 &0 0
Right &0 80 a0 &0 80 20 a0 a0 a0 &0 0
UMNIFORMITY |5Pts 201 a5.4 29.0 233 a0.2 88.0 83.3 835 832 88.6 21 Ok -
Conclusion PASS
Firefly Butterfly mura Grade
A B C D | E
Perfect Good Average Jinar Defehaj-ar Defect
Fraoblem list
ISSUE Mo. Content

MA,
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Thermal Shock Test

Test purpose
Evaluation of the LCD module's optical properties in accordance with the design specification after Thermal Shock.

Test Condition
Thermal Shock: -30C~70°C 30min change time:5 min 30cycles.

Test Equipment

1. Mieoeo xy stage, BM-TA SR-3,CONOSCOPE
2. Pattern Generator:|TES,51 Board

3. DC power

4. Thermal Shock Reactor: KSKD-315TBS

Before RA After RA . i
i IS5UE
\ B 78 % s# | 102 | e T# a2 s | 0% i i
Appearance OK Ok OK Ok Ok OK OK OK Ok OK ! Ok
Picture guality OK Ok OK Ok OK | Butterfly | Butterfly | Butterfly | Butterfly | Butterfly ! OK
mura{B) [mura(B} [mura(B) | mura(B} [mura{B)
. Black 052 0.56 0.63 0.53 0.61 0.59 0.54 0.59 0.63 0.50 0.06 Ok -
luminance
White 520.3 454.7 531.8 5174 | 5271 5180 | 4653 | 5299 | 526.8 | 5302 1.52% | OK -
Wi 0.294 0.286 0.291 0284 | 0283 | D.295 | 0288 | 0.293 | D296 | D.294 0.002 OK -
Wy 0.323 0.307 0.318 0322 | 0323 | 0325 | 0305 | 0319 | D325 | D322 0.003 OK -
Rx 012 0.510 0.610 0510 | 0812 | 0612 | D611 0.611 0511 0.613
Ry 0.387 0.386 0.366 0388 | 0387 | 0367 | 0367 | 0.367 | D388 | 0.3687
Chromaticity
Gx 0.340 0.330 0.341 0.341 0.341 0.341 0.340 | 0.342 | D342 | D.342 ; _
ef.
Gy 0.553 0.583 0.582 0580 | 0584 | D593 | 0538 | 0533 | D550 | O.554
Bx 0.152 0.152 0.152 0.151 0152 | D152 | 0152 | 0152 | D151 0.152
By 0.101 0.083 0.098 0102 | 0100 | D102 | 0095 | 0.0959 | D104 | 0100
Contrast Ratio{Lw/Lk) | 835.2 829.8 518.2 821.3 | 8641 gr8.0 | 861.7 | 8981 8362 | 833.7 ! [
Top 0.48% 0.35% 0.07% 0.15% | 0.35% | 0.04% | 0.00% | 0.13% | 0.15% | 0.16% | 0.45%
Bottom | 0.41% 0.22% 0.23% 0.15% | 0.35% | 0.19% | 0.05% | 0.31% | 004% | 0.31% | 0.22%
Crosstalk OK
Left 1.08% 1.02% 1.03% 1.13% | 1.04% | 1.05% | 0.92% | 0.83% | 0.93% ([ 1.19% | 0.20%
Right 0.99% 0.95% 0.58% 1.03% | D89% | 1.15% [ 1.09% | 1.17% | 0.94% [ 1.03% | 0.59%
Top B35 G5 B35 G5 B5 B4 66 66 65 B4 1
View Angle |Bottom &0 &0 &0 &0 80 B 71 70 &9 T3 12 oK
(CR=10) (et a0 20 80 80 80 70 74 71 71 72 10
Right &0 a0 &0 a0 80 75 T 80 75 T 5
UNIFORMITY |9FPts 90.4 58.3 88.8 90.9 86.3 89.8 ar.o 9.8 BE.7 86.5 4.3 oK
) PASS
Conclusion
Firefly ,Butterfly mura Grade
A B C D E
Perfect Good Average| Minor Defect | Major Defect
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Low Temperature Operation Test

Test purpose
Evaluation of the LCD module’s optical properties in accordance with the design specification after Low Temperature Operation.

Test Condition
Low Temperature operation: Ta=-20 T 240hrs

Test Equipment

1. Migoeo xy stage BM-7A SR-3,CONOSCOPE
2. Pattern Generator:ITES, 51 Board

3. DC power

4. Low Temperature Reactor: KTHE-515TB5S

= A
E!'ef-c:-r_. RA After RLA i Judgement | ISSUE
11# 128 13% 148 158 11# 12# 13 148 158
Appearance Ok (8134 OK (8134 oK QK OK O O O QK -
Picture guality oK (8104 OK (8104 oK QK OK (8104 (8104 (8104 OK -
. Black | 0.62 0.58 0.63 0.70 0.62 0.61 0.56 0.59 0.65 0.59 0.05 K -
luminance
White | 320.5 | S02.0 515.4 557.0 | 528.0 520.0 481.7 507.1 533.5 5127 | 4.22% K -
Wi 0.292 | D.280 0.289 0285 | D284 0.2385 0.254 0.285 0.283 0.288 0.007 QK -
Wy 0.314 | 0314 0.3132 0.313 | 0322 0.306 0.306 0.307 0.305 0.313 0.005 K -
R 0.610 | D810 0.5610 0810 | 0B13 0.605 0.605 0.509 0.609 D.5611
Chromaticit |Ry 0.367 | 0387 0.387 0.387 | 0.388 0.367 0.367 0.366 0.356 0.358
¥ Gy 0.241 | D339 0.340 0339 | 0341 0.338 0.337 0.335 0.337 0.338 _ Ref
! ef. -
Gy 0.590 | 0.581 0.580 0.550 | 0.582 0.590 0.591 0.579 0.589 0.552
Bx 0151 | D182 0.151 0152 | 0151 0.151 0.152 0.151 0.152 0.151
By 0.096 | 0.087 0.085 0.059 | 0.089 0.093 0.093 0.093 0.056 D.056
Conirast
RatiofLw/Lb) B839.5 | 8855 B15.7 TE5T7 | 8518 B52.5 B60.2 859.5 8208 869.0 oK -
L=ft 0.18% | 0.34% [ 0.35% | 0.03% | 0.21% 0.15% 047% | 0.29% | 0.13% [ D.14% | D.14%
right | 0.16% | 0.14% | 0.39% | 0.04% [ 0.15% 0.52% 0.71% | 0.36% | D.04% | 0.12% | D.57%
Crosstalk Ok -
Top 1.09% | 0O.77% | 0.680% | D.968% | 1.15% 1.04% 0.32% | 068% | D94% | 1.12% | D48%
Botton] 0.95% | 1.08% | 1.02% | 0.88% | 0.83% 1.23% 0.20% | 0.98% | 0.10% | 1.14% | D.8358%
Top 85 65 E5 65 65 84 66 64 66 66 1
View &ngle |Botton] 80 a0 B0 a0 a0 BD BD a0 a0 a0 0 oK
(CR=100 |, B0 &0 BO &0 &0 B0 B0 80 &0 &0 a
Right BD a0 B0 a0 a0 BD BD a0 a0 a0 0
UNIFORMITY 9Pt 887 843 855 B2 8 897 581 843 a7.0 821 S04 1.5 QK -
hoo
Conclusion PASS
Firefly ,Butterfly mura Grade
A E C O E
Perfect Good Average Minor Defect Major Defect
Froblem list
ISSUE Mo. Content
JA
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Test purpose

Low Temperature Storage Test

Evaluation of the LCD module's appearance and picture guality in accordance with the specification after Low Temperature

b, wvamy .

Test condition

Low Temperature Storage: Ta=-307C ,240hrs

Test Equipment
1. Microscope

2. Pattern GeneratorITES,51 Board

3. Low Temperature Reactor:

KTHD-415TBS

Before RA After RA Judgem NOTE
164 17# 188 104 204 168 17# 188 152 208 ent
Appearance (14 Ok (0] (o0 4 (o4 Ok QK QK 0.4 QK ()4 -
Picture quality Ok Ok DK Ok (a0 Ok QK QK Ok Ok 874 -
. PASS
Conclusion
Firsfty Butterly mura Grade
A B [ D E
Perfect Good Average | Minor Defect | Major Defect
Eroblem lizt
ISSUE Mo. Content

A
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High Temperature Operation Test

Test purpose
Evaluation of the LCD module’s appearance and picture quality in accordance with the specification after High Temperaiure Storage.

Test Condition
High Temperature Operation; Ts=+60 T, 240nhrs

Test Equipment

1. Magnifier

2. Pattern GeneratorITES, 51 Board

3. High Temperature Reactor: KTHD-415TBES

Sefore RA AfEr RA
Judgemeant NOTE
218 218 238 242 3% 217 278 237 247 3% d
Appearance CK oK oK CK oK oK OK oK QK 0% oK
— Butlerfly | Butierfy | Suterly | Butterly | Sutterly )
Plcture quallty G o oK G o mural C ) | mura( <) | mura) © ) | merai © ) | muraic ) oK
PASS
Conclusion =
Firefly Butterfly mura Grade
A B C ] E
Perfest Good Average | Minor Defect [ Major Defect
Problem list
I3SUE Mo. Content
A

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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High Temperature Storage Test

Test purpose
Evaluation of the LCD module’s appearance and picture quality in accordance with the specification after High
Temperature Storage.

Test Condition
High Temperature Storage: Ta=+70C 240hrs

Test Equipment

1. Microscope

2. Pattemn Generator:ITES 51 Board

3. High Temperature Reactor: KTHD-415TBS

Sefore RA After BA Judgem NOTE
26# 2TE 28# 259% a0E 26# 2T7# 258 2094 A0 ent
Appearance Ok Ok Ok Ok Ok Ok Ok Ok Ok OK Ok
. Butterfly | Butterly | Butterfly | Butterfly | Butierfy
Picture quality | OK oK oK oK oK mural C ) (mural C jmural C jmural C )| mural C ) oK

Conclusion

Firefly Butterfly mura Grade
A B C D E

Perfect| Good |average[Minor Defect] Major Defect

Problem list

ISSUE Mo. Content

A
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Vibration Test

Test purpose

Evaluation of the LCD module's appearance and picture quality in accordance with the specification
after Vibration Test.

Test Condition
Sine Wave Frequency Range: 10-55Hz Stroke:1_5mm Sweep: 10Hz~-55Hz~10Hz Zhours for each
direction of XY _Z({6 hours for total)

Test Equipment
Pattern Generator:ITES S1board
Vibartion Equipment:SY-100

Test Record
Appearance Electrical Test
Sample Mo. Result
Before Test After Test Before Test After Test

Sample 1 Ok oK Ok OK Ok

Sample 2 Ok oK Ok OK Ok

Sample 3 Ol oK Ok Ok Ok
Sample 38 Ok oK Ok 8]0 Ok
Sample 39 Ok oK Ok 0] Ok
Sample 40 Ok oK Ok 0] Ok
Sample 126 Ol oK ! ! Ok
Sample 127 Ol oK ! ! Ok
Sample 128 Ok oK ! ! Ok

FASS

Conclusion
Problem list

ISSUE MNo. Content

MA

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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Package Drop Test

Test purpose
Evaluation of the LCD module's appearance and picture quality in accordance with the specification after Package Test.

Test Condition
Hight:Bottom and Prism S0cm corner side top 75cm 1comer,3edges, 6 surfaces

Test Equipment
Pattern Generator:ITES S1board
Test Equipment:SY40-315

Test Record
Appearance Electrical Test

Sample No. Before Test After Test Before Test After Test Result

Sample 1 OK Ok OK Ok Ok
Sample 2 OK Ok OK Ok Ok
Sample 3 OK Ok OK Ok Ok
Sample 38 OK Ok OK Ok Ok
Sample 39 OK Ok OK Ok Ok
Sample 40 OK OK OK OK OK
Sample 126 OK Ok Ok
Sample 127 OK Ok Ok
Sample 128 OK Ok Ok
Conclusion PASS
Problem list

ISSUE No. Content

NA
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ESD TEST

Test purposea
Ewvaluation of the LCD module’s appearance and picture quality in accordance with the specification after ESD test

Test Condition
Contact- =4k _Air+1 5k 150pF/ 3300

Test Equipment
1. 3C-TEST ESD-20
2. Pattern GeneratorITES

Test Record

(:_:J G
g
Test point k_:-:'
Y F
e bz
Sample MNo. Electronic static voliage
2 kv -2 kv 2.5kwv -2 5kwv 3 kv -3 kv 3.5k -3.5kw
A A A A A A A A
Sample 40{contact) g gy ; 7 7 7 7 7
B A0 ! ! ! ! f !
2 kv -2 kv 2 Bkv -2 5kw 3 kv -3 kv 3 5kw -3 Bkwv
. A A A A A A A A
Sample 41 (contact) A kv A kv 7 7 7 7 ; F
B ALOKD ! ! ! ! f !
4 kv -4 kv Skow Sk Slow -6 kv Ay -Thkw
A A A A A A A A
Bkw -8 kv Sikow -Qikw 10 kw -10kw 11kw -11kw
Sample 42(Air) ry B B B 5 D B B
12kw -12kw 13kw -13kw 14kw -14kv 15kw -15kwv
B B B B B B B Bk
4 kv -4 kv Sk Bk Gl -6 kv Thv -Tkw
A A A A A A =Y A
-8 _ - -
Sample 43(Air) E.:v Bl-w Er;v Ziw 1 IZIBlv-.r 1;&1.-' 1 :E:w 1I;lw
12kw =12k 13kw -13kwv 14kw =14kv 15kw -15kwv
B B B B B B B B{OkK)

Conclusion PASS

1. The criteria of judgement:

A-Mo image defect after ESD test

P B:lmage recowvers itself auvtomatically without re-sending image, toggling the RESET signal extermally or power cycle
rL' r

RE-;'I-‘IEI'I'C Cilmages cannot be re-sending image but can be recowverad by toggling RESET signal extermally

D:image can only be recovered by power cycle

E:Permanent Damage (ex: low contrast. flicker, stc) that cannot be recovered by power oycle

3. The systemnm ground is connect to mother earth

Prolalem list

ISSUE Mo. Content

A

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiqging Rd., Pudong
New district, Shanghai, China, 201201

Page 61 of 75



u SHANGHAI TIANMA MICRO-ELECTRONICS TMO035KDHO05 V3.0
16 Special Reliability Test Report
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u SHANG HAI TIANMA MICRO-ELECTRONICS CO.LTD

New Product Development Document

[ IDRO
[ 1DR1
[ IDR2
B DR3
L IDR4
[ IDR5

Product Model: TMO35KDH05-20

Document Name: For PCC TEST REPORT-V1.0

Prepared by Checked by Approved by
Jiangli Yu Kai Lu Wenhui Yao
2009.01.23 2009.01.23 2009.01.23
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High Temp&Humi Operation Test

Test Purpose
Evaluation of the LCD module’s optical properties in accordance with the design specification after High
Tempé&Humi Operation Test

Test Condition
Ta=+407C ,90% RH max, 72hours

Test Equipment

1. Pattern Generator:51 demo
2. DC power

3. Reactor :KTHD-515TEBS

Test Record
Appsarance Elegctric Test
Sample MNo. _ Result
SBefore Test After Tast Sefore Test After Test

Sample 1 Ok oK K oK K

Sample 2 Ok oK QK oK Ok

Sample 2 oK oK QK oK oK

Sample 4 Ok Ok Ok Ok Ok

Sample 5 [0 [s]H (=1 [15 oK

Sample 8 Ok oK K oK Ok

Sample 7 oK oK oK oK oK

Sample 8 oK oK oK oK oK

Sample & Ok oK (s oK OK
Sample 10 oK oK oK oK Ok
Sampls 11 Ok Ok 2K Lo Ok
Sampls 12 oK oK oK oK oK
Sampls 13 Ok oK QK oK Ok
Sampls 14 Ok oK QK oK Ok
Sample 15 oK oK oK oK Ok
Sampls 18 Ok oK K oK Ok
Sample 17 Ok Ok (s ok oK
Sampls 18 Ok oK K oK Ok
Sampls 18 oK oK oK oK oK
Sampls 20 oK oK QK oK oK
Sample 21 Ok oK (s oK OK
Sampls 22 oK oK oK oK oK
Sampls 23 Ok Ok 2K Lo Ok
Sampls 24 oK oK oK oK oK
Sampls 28 oK oK oK oK oK
Sampls 28 Ok oK QK oK Ok
Sample 27 oK oK oK oK Ok
Sampls 28 Ok oK K oK Ok
Sampls 28 Ok Ok (s ok Ok
Sample 30 [ (s (=1 [13 0K
Sampls 31 Ok oK QK oK Ok
Sampls 32 oK oK QK oK oK
Sample 33 Ok oK (s oK OK
Sampls 34 oK oK oK oK oK
Sampls 38 Ok oK QK oK Ok
Samples 28 O Ok Ok ok, Ok
Sampls 37 oK oK oK oK oK
Sample 38 Ok oK (s oK OK
Sample 38 oK oK oK oK Ok
Sampls 40 Ok oK K oK Ok
Sampls 41 oK oK oK oK oK
Sampls 42 Ok Ok Qi oK, Ok
Samples 43 Ok oK QK oK Ok
Sample 44 oK oK QK oK oK
Sampls 45 Ok oK K oK Ok
Sampls 48 oK oK oK oK oK
Sampls 47 Ok oK QK oK Ok
Samples 48 O Ok Ok ok, Ok
Sampls 48 oK oK QK oK oK

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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Sample 50 oK OK OK Ok QK
Sample 51 OK OK OK DK OK
Sample 52 OK Ok Ok 04 OK
Sample 53 OK OK OK OK QK
Sample 54 oK OK OK OK QK
Sample 55 OK OK OK DK OK
Sample 56 OK Ok Ok 04 OK
Sample 57 OK OK OK OK QK
Sample 58 OK OK OK OK QK
Sample 59 OK QK OK oK oK
Sample 60 OK Ok Ok 04 OK
Sample 61 OK OK OK OK QK
Sample 62 OK OK OK OK QK
Sample 53 OK QK OK oK oK
Sample 64 OK Ok Ok 04 OK
Sample 65 OK OK OK OK QK
Sample 66 OK OK OK OK QK
Sample 67 OK QK OK oK oK
Sample 68 OK Ok Ok 04 OK
Sample 69 OK OK OK OK QK
Sample 70 OK OK OK OK QK
Sample 71 OK Ok Ok 04 OK
Sample 72 OK Ok Ok 04 OK
Sample 73 oK OK OK Ok QK
Sample 74 OK OK OK OK OK
Sample 75 OK QK OK oK oK
Sample 76 OK OK OK OK QK
Sample 77 oK OK OK Ok QK
Sample 78 OK OK OK OK OK
Sample 79 OK Ok Ok 04 OK
Sample 20 OK OK OK OK QK
Sample 81 oK OK OK Ok QK
Sample 82 OK OK OK OK OK
Sample 83 OK Ok Ok 04 OK
Sample 24 OK OK OK OK QK
Sample 85 oK OK OK Ok QK
Sample 86 OK OK OK DK OK
Sample 87 OK Ok Ok 04 OK
Sample 88 OK OK OK OK QK
Sample 89 oK OK OK OK QK
Sample 20 OK OK OK DK OK
Sample 91 OK Ok Ok 04 OK
Sample 92 OK OK OK OK QK
Sample 93 oK OK OK OK QK
Sample 94 OK OK OK DK OK
Sample 95 OK Ok Ok 04 OK
Sample 96 OK OK OK OK QK
Sample 97 oK OK OK OK QK
Sample 93 OK QK OK oK oK
Sample 99 OK Ok Ok 04 OK
Sample 100 OK OK OK OK QK
Conclusion PASS
Problem list
ISSUE No. Content

NA
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New Product Development Document
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Product Model: TMO35KDH05-20

FPC Bending & Peeling
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Test purpose :

ES Reliability Tests in New Product Development

Ma.  |Test ltem City Test Condition Conclusion Page |ssue
Module FPC Bending Test 3 [Pendmg Degree. D°-E0°-07, total. SDeycle PASS 3
z Heawvy Laden: S00g
2
[
&
2 |Module FPC Bending Test 3 |Bending Degree: 0°~180°=0°. total: 30cycle PASS 4
C o - . Eending Degree: 0°~20°-0°. fotal: 30cycle Sano
3 ell FPC Bending Test 3 Heavy Laden: 500g AEE 5
[
i
~ ~ : 5 Feeling Degree: 0°~80°~0°. fotal: 30cycle
Cell FPC Pealing Test PASS
4 = meling Tes 2 Heavy Laden: 500g &
Appendix  [Step of Testlterm 1. 2. 2. 4 7=
Conclusion PASS
Problem list
ISSUE Mo, Test ltem Content

A
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Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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Module FPC Bending Test

Test purpose

Evaluation of the LCD module's appearance and picture guality in accordance with the specification
after FPC bending

Test condition
Bending Degree: 0°~90°~0°, total: 30cycle
Heavy Laden: 500g

Test step
Refer to Appendix 1

Before RA After RA
3 3 g 7 % T Judgement NOTE

Appearance OK QK QK OK OK Ok DK

Picture quality OK QK QK OK Ok Ok OK
Conclusion PASS

Problem list
ISSUE No. Cantent
MA

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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Module FPC Bending Test

Test purpose
Evaluation of the LCD module's appearance and picture quality in accordance with the specification
after FPC bending

Test condition
Bending Degree: 0°~180°~0°, total: 30cycle

Test step
Refer to Appendix 2

Before ﬁﬁ. After ﬁf-‘«
yr = o7 e 5 g Judgement NOTE
Appearance QK QK QK QK OK ]9 QK
Picture quality OK Ok OK Ok OK oK OK
Conclusion PASS
Problem list
ISSUE Mo. Content

NA

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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Cell FPC Bending Test

Test purpose

Evaluation of the LCD cell's appearance and picture quality in accordance with the specification after
FPC bending

Test condition
Bending Degree: 0°~-90°~0°, total: 30cycle
Heavy Laden: 500g

Test step
Refer to Appendix 3

Before RA Afler RA
\ pm > = e % 7 Judgement NCOTE
Appearance (8], QK QK OK Ok Ok (0].4
Ficture quality Ok QK QK OK OK Ok (8], 4
Conclusion PASS

Problem list
ISSUE Mo, Content

MA

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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Cell FPC Peeling Test

Test purpose

Evaluation of the LCD cell's appearance and picture quality in accordance with the specification after
FPC peeling

Test condition
Pleeling Degree: 0°~90°~0°, total: 30cycle
Heavy Laden: 500g

Test step
Refer to Appendix 4

Before RA Afer RA
i = o yE 5 = Judgement MOTE
Appearance oK OK QK OK OK Ok OK
Ficture quality QK OK (814 OK OK Ok (8], 4
Conclusion PASS
Problem list
ISSUE No. Content
MA

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
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Appendix 1

Test pattern

(13 Test condition (2} 500g weights (3) Beforethe test, inspect the image quality
Bending Degree: 90 deg
Heavy Laden : 500 g

| {Assemble simulation )

L e —
\\* LD holder

Ofldeg

| siigf
| Bending times 30

| Qe 3PCS

(43 Start to test (0°~90°~0°, total: 30cycle)

(5) After the test, inspect the image guality

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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Appendix 2

Test pattern

1) Test condition 3 Before the the test, iﬂSpECt the image quality
Bending Degree: 180 deg
Heavy Laden : N/A
(Azcemble simulatian)

=—

LCD

e
150dez

Bending times 30

Ot 3PCS |

(4 Startto test (0°~180°~0°, total: 30cycle)

—_—

[5) After the the test, inspect the image quality

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
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Appendix 3

Test pattern

(1) Test condition (2} 500g weight=s (3) Before the test, inspect the image gual:

Bending Degres: 00 deg
Heavy Laden : 500 g

s0ngf

Bending times 30
Chv: IPCS

(4) Start to tezt (0" ~90° “0° . total: 30eycls)

(5) After the test, inspsct the image quality

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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Appendix 4

Test pattern

1) Test conditien (2) 500g weights (3) Before the test,
| Peeling Degree: 90 deg
Heavy Laden ; 300 g

inspect the image gquality

LCD

]
. 1

|
.T
Oﬂdék\i_
I

S00ef

Peeling times 30
Oiy: 3PCS

~

{4) Start to test (0° “80°

\

0° . total: 30cwele)

{5) After the test, inspect the image guality

The information contained herein is the exclusive property of SHANGHAI TIANMA MICRO-ELECTRONICS
Corporation, and shall not be distributed, reproduced, or disclosed in whole or in part without prior written
permission of SHANGHAI TIANMA MICRO-ELECTRONICS Corporation. 889 Huiging Rd., Pudong
New district, Shanghai, China, 201201
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