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1.General Specifications

TMO035KDZ25 is a color active matrix LCD module incorporating amorphous
silicon TFT (Thin Film Transistor). It is composed of a color TFT-LCD panel, driver
IC, FPC and a back light unit. The 3.5" display area contains 320 x 240 pixels and
can display up to 16.7M colors. This product accords with RoHS environmental

criterion.

Item Contents Unit Note
LCD Type TFT -
Display Color 16.7M 1
Viewing Direction 12:00 O’Clock
Active Area(WxH) 70.08(H)X52.56(V) mm
Number of Dots 320X(RGB)X240 mm
Dot Pitch(WxH) 219X219 um
Controller NV3035C -
Outline Dimensions dra\I/?vier:Src;[s gg:(l,inpeage
Backlight 6-LEDs(white) -
Weight - g
Interface 8/24 bits RGB -

Polarizer Mode

Transmissive/Positive

Note 1:
Note 2:
Note 3:
drawing.
Note 4:

Color tune is slightly changed by temperature and driving voltage.
Requirements on Environmental Protection:RoHS
Customer should do assembly according to our FPC bending sketch in the outline

regard customer has approved the spec when we receive the first 2Kpcs or above

customer.

www.topwaydisplay.com
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2. Outline Dr
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it Block Diagram

3. Circui

NOL |[PIN NAME NO. | PIN NAME
] LED _Cothode |28 | DATAlG
¢ |LED Cothode |29 | DATAIT
3 |LED Anode |30 | DATAIS
4 |LED _Anode |31 | DATAI9
9 |NC 32 | DATA20
& |INC 331 | DATAZ]
7 INC 24 | DATAZ22
8 |RESET 35 | DATAZ3
9 |SPENA 36 | HSYMC
10 |SPCK 37 | VSYNC
11 |SPDA 33 | DOTCLK
12 _|DATAQ 39 [ NC

13 [DATA] 40 | NC

14 |DATAZ 4] | VDD
15 |DATAZ 42 | VDD
16 |DATA4 43 | NC

17 |DATAS 44 | NC

18 |DATAE 45 | NC

19 [DATAT 46 | NC

el |DATAR 47 | NC

2l _|DATAS 49 [ NC
cc_|DATALD 49 | NC

23 |DATAL 50 | NC

c4 |DATALC 51 | NC

25 |DATAIZ 52 | DEN

cb |DATAl4 53 | GND

c7 |DATALS 94 | GNI

LCD
{ .._. _.In_. 3 — LED Cottade
ot LED Cothode
20(RGB) X240 B |1
'
NV3035
|
S8 % 83§88 ¢
LR T R -
4
“ TIAN-MA MICROELECTRONICS CO.,LTD.
W4 Bui et Ko il M iling Dodullr el el Muwiltes Dedie (L Sheube Dhoed
phame - w R R
CHECKED  BY:
E=} L 4% 0125 EE &.wmmm
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4. Absolute Maximum Ratings(Ta=25C)

MODEL No.:TM035KDZ25-09 V1.2

ltem Symbol Min. Max. Unit Note
Supply Volta.ge for VDD 0.3 +4.0 Vv
Source Driver
Analog Input Voltage Vsic -0.3 +4.0 Vv
Storage . 1, 2
Temperature(Ambient) Tete 30 +80 C
Operation o
Temperature(Ambient) Torr -20 +70 c

Notes:

1. If the module is above these absolute maximum ratings. It may become permanently damaged.
Using the module within the following electrical characteristic conditions are also exceeded, the
module will malfunction and cause poor reliability.

2. VDD >VSS must be maintained.

www.topwaydisplay.com sales@topwaydisplay.com
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S. Electrical Specifications and Instruction Code

MODEL No.:TM035KDZ25-09 V1.2

5.1 Electrical characteristics(Vss=0V ,Ta=257C)

(Ta=25°C)
Item Symbol Min. Typ. Max. Unit Remark
Supply Voltage for VCC VDD 3.0 3.3 3.6 Vv -
VCC Operation Current IVDD 6.50 7.34 9.40 mA Note 1
Signal Input Voltage Vsic 0 - VDD V -
Signal Voltage High VsiG-H 0.8vDD - VDD \Y, -
Signal Voltage Low VsiG-L 0 - 0.2vDD Vv -
Frame Frequency frrRAME - 60 - Hz -
Dot Data Clock Dclk - 6.5 - MHz Note 2
Power Consumption PLcp - 24.3 - mW Note 3

Note 1: The current IVDD is tested under the condition of VDD=3.3V, displaying a 16-grayscale graphic.
Note 2: When in 8-bit mode, the DCLK must be adapted to 19.5MHz accordingly.
Note 3: The PLCD is calculated by a reference value of VDDxIVDD.

www.topwaydisplay.com sales@topwaydisplay.com
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5.2 LED backlight specification(Vss=0V ,Ta=25"C)

LED+ [0 [ D LED:
(Ta=25°C)
Item Symbol | Min. Typ. Max. Unit Remark
LED Voltage VL - 19.2 - \Y -
LED Current IL - 20 - mA -
Power Consumption PLED - 400 - mW Note 1
Life Time - - (50,000) - hrs Note 2
Note 1: PLED is a calculated reference value (IL x VL);
Note 2:  The “lamp life time” is defined as the module luminance decrease to 50% original luminance at
Ta=25°C, IL=20 mA. (This is the reference value)

www.topwaydisplay.com
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u MODEL No.:TM035KDZ25-09 V1.2
5.3 Interface Signals
Pin No. Symbol /10 Description Remark
1 LED_Cathode I Backlight LED Ground(Cathode) -
2 LED_Cathode I Backlight LED Ground(Cathode) -
3 LED_Anode I Backlight LED Power(Anode) -
4 LED_Anode I Backlight LED Power(Anode) -
5 NC - No Connection -
6 NC - No Connection -
7 NC - No Connection -
8 RESET I Hardware Reset -
9 SPENA(nCS) I SPI Interface Data Enable Signal Note 1
10 SPCK(SCL) I SPI Interface Data Clock Note 1
11 SPDA(SDI) I SPI Interface Data Note 1
12 DATAO I Blue Data Bit O(LSB) Note 2
13 DATA1 I Blue Data Bit 1 Note 2
14 DATA2 I Blue Data Bit 2 Note 2
15 DATAS3 I Blue Data Bit 3 Note 2
16 DATA4 I Blue Data Bit 4 Note 2
17 DATAS I Blue Data Bit 5 Note 2
18 DATAG6 I Blue Data Bit 6 Note 2
19 DATA7 I Blue Data Bit 7(MSB) Note 2
20 DATAS I Green Data Bit 0(LSB) Note 2
21 DATA9 I Green Data Bit 1 Note 2
22 DATA10 I Green Data Bit 2 Note 2
23 DATA11 I Green Data Bit 3 Note 2
24 DATA12 I Green Data Bit 4 Note 2
25 DATA13 I Green Data Bit 5 Note 2
26 DATA14 I Green Data Bit 6 Note 2
27 DATA15 I Green Data Bit 7(MSB) Note 2

www.topwaydisplay.com sales@topwaydisplay.com
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28 DATA16 I Red Data Bit O(LSB) Note 2
29 DATA17 I Red Data Bit 1 Note 2
30 DATA18 I Red Data Bit 2 Note 2
31 DATA19 I Red Data Bit 3 Note 2
32 DATA20 I Red Data Bit 4 Note 2
33 DATA21 I Red Data Bit 5 Note 2
34 DATA22 I Red Data Bit 6 Note 2
35 DATA23 I Red Data Bit 7(MSB) Note 2
36 HSYNC I Horizontal Sync Input -
37 VSYNC I Vertical Sync Input -
38 DOTCLK I Dot Data Clock -
39 NC - No Connection -
40 NC - No Connection -
41 VDD I Digital Power 3.3V
42 VDD I Digital Power 3.3V
43 NC - No Connection -
44 NC - No Connection -
45 NC - No Connection -
46 NC - No Connection -
47 NC - No Connection -
48 NC - No Connection -
49 NC - No Connection -
50 NC - No Connection -
51 NC - No Connection -
52 DEN I Data Enable Input Note 3
53 GND I Ground -
54 GND I Ground -

www.topwaydisplay.com
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Note 1: SPENA, SPCK, SPDA must be connected to referenced control pins to enable the SPI
initialization, to let the LCD give a good display.
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u TIAN IVI A MODEL No.:TM035KDZ25-09 V1.2

Note 2: For CCIR601/CCIR656 Interface, only R0O-R7 is used. For unused pins (B0-B7,G0-G7), please
connect to GND or floating. The interface is selected by the SPI initial code. Our default setting is parallel
24-bit RGB interface.

Note 3: For digital RGB input data format, both SYNC mode and DE+SYNC mode are supported. If ENB
signal is fixed low. SYNC mode is used. Otherwise, DE+SYNC is used

www.topwaydisplay.com sales@topwaydisplay.com
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5.4 Interface Timing Chart

S.4.1 Timing Table
8 Bit RGB 960 CH Mode
Parameter Symhoal | Min. Typ. Max. Unit Conditions
CLEKIN frequency Felk - 27 30 MHz VDD=3.0-3.6V
CLKIN cycle time Telk - 37 ns
CLEIN pulse duty Tewh 40 30 o0 % Telk
Time that HSD to 17 data
255 TK =7 =
input(NTSC) Ths 33 70 2535 | CLKIN DDLY=70,0ffset=0(fixed)
24 Bit RGB Mode (@ SEL[3:0]=1100 or 1101)
Parameter Symbol | Min. Tvp. Max. Unit Conditions
CLEKIN frequency Fclk 6.1 6.4 8.0 MHz VDD=3.0-3.6V
CLEIN cvcle tume Telk 1235 156 164 ns
CLEIN pulse duty Tcwh 40 a0 60 %% Telk
Time that HSD to 17 data -
- 7 25 7= et=
input(NTSC) Ths 40 70 255 | CLKIN DDLY=70,0ffset=0(fixed)
-10 -

www.topwaydisplay.com
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Parameter | Svmbol | Min. | Typ. | Max. | Unit | Conditions
System Operation Timing
VDD power source slew time Tror 1000 us From OV.to 90% VDD
RSTB active pulse width Trets 40 us VDB=33V.  ©
Input Qutput Timing
CLEKIN clock time Telk - 357 ns Please refer to timing table(P23)
HSD to CLKIN The - - 1 CLKIN Y -
HSD wadth Thwh 1 - - CLEKIN
V5D width Tvwh 1 - - Th 4
HSD period time Th 60 63.56 67 us |
V5D setup time Twst 12 - - s b
V5D hold time Tvhd 12 - - a5t ke
HSD setup time Thst 12 - - s
HSD hold tume Thhd 12 - - i sy
Data set-up time Tdsu 12 - 4 Thus” DIN[23:0] to CLKIN
Data hold time Tdhd 12 - g, i, Ts DIN[23:0] to CLKIN
DEN setup time Tesd 12 o | B T[T ns DEN to CLKIN
: e st | SRR @CIR601/8bat RGB HV mode
Time that VSD to 1" Lne data | 2 | s [Tt Th Control by HDLY[6-0] setting
toput Hinpe Tvs=HDLY[6:0]
Time that CCIR_V to 1¥ line Tie 1B 20 28 T @CCIRG56 NTSC mode Control by
data put A Yy HDLYT[6:0] setting Tvs=HDLY[6:0]
Time that CCIR_V to 1¥ line Tie 5 l_ ; s 33 Th @CCIRG656 PAL mode Control by
data wput 1 +H B HDLYT[6:0] setting Tvs=HDLY[6:0]
Time that VSD to 17 line data SRS SETa - - @24bit RGB HV mode Control by
: Tvs 2 13 127 Th — )
input s HDLYT[6:0] setting Tvs=HDLY[6:0]
Source output stable time 1. | 1 Tst | - 25 30 us 96% final. CL=30pF. RL=2K
Gate output stable time + |5 Tast - 300 1000 ns 96% final CL=40pF
VCOMOUT output stable time | . Test - 4 8 us 96% final, CL=33nF RI.=100chm
3-wire serial communication AC timing
Serial clogk 1 Tspck 320 - - ns
SPCK pulse duty Tscdut 40 30 60 %% Tekh/Tspck
Serial data setup time Tisu 120 - - ns
Serial data hold time Tihd 120 - - ns
Senal clock high/low Tssw 120 - - ns
Chip select distinguish Ted 1 - - us
SPENA to V5D Tev 1 - - us
SPENB input setup time Teck 150 - - Ns
SPENB mput hold time Tcke 150 - - ns
-11-
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5.4.2 Data Input Format

HSD —

CLKIN I

(RGE HV mode) /
DIN[7:0]

DIN[7:0] /

(RGB DE mode ._\_X_j__\_/

-
U
EEEEEEERE—EEEE00EE X

0
0

DEN P Active Area ™
. Total Area I .
Format Total Area Active Area
Input Format Standard CLKIN(MHz) | HSD(CLKIN) (CLKIN) (CLKIN) Note
8bit RGB 8bit RGB 27 1 1716 960 960240
24bit RGB 24bit RGB 6.4 1 _ 408 320

www.topwaydisplay.com
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5.4.5 SPI Interface

MODEL No.:TM035KDZ25-09 V1.2

The SPI is available through the nCS, SCL, SDI. The LCD driver recognizes the start of data transfer at the falling
edge of nCS input to initiate the transfer of start byte, and the end of data transfer at the rising edge of nCS input.

. Data[7:0] ?"'Béi'ay Next Transfe
SPENB
i\ /_ L
SPDA @@@@@@@@@@@@@@ﬂ@ :}@"X

—u Mﬁﬂﬂfﬁu@gﬁﬂﬂf@% U‘

Address[5:0]

3-Wire Command Format:

Bit Description
D15-D10 Register Address [5:0]. gpen
D9 W/R control bit:*1” for Write: <0 for Read.
D8 Hi-Z bit during read mﬂde A_n_y data within this bits will be ignored during write mode.
D7-D0 Data for the, W/R operanon to the address indicated by Address phase.

3-Wire Writer Format:

MSB LSB

DI5 | D14 | D13 [Di2 [Di11| DIo | DO | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do

Register Address [5:0] 1 X DATA (Issue by external controller)
3-Wire Read Format:

MSB LSB
D15, D14 | D13 | D12 | D11 | D10 D9 DS D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
" Register Address [5:0] 0 Hi-Z DATA (Issue by NV3035C)
13 -

www.topwaydisplay.com sales@topwaydisplay.com
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NV3035C 3-Wire Control Register List (Default)

3-Wire Registers Register Description
D[15:10] Name Init. R/W Function Description
000000b ROO 03h R/W System confrol register £~ |
000001b RO1 00h R/W Timing Controller fllIlCtTi.QI.l.- egister
000010b RO2 03h R/W Operation control 1‘égi$:r¢1;: 5 o o
000011b RO3 CCh R/W Input data Format contml ;‘é:g:i:s:ter
000100b R04 46h R'W Source Timing_de_:_laj':_éfcﬁnt_:r'dl: register
000101b ROS 0Dh R/W Gate Tifing deldy eéntrol register
000111b RO7 00h R'W Imemaléﬁiﬁ-::ti_.@fl:czét-lrrol register
001000b ROS 08h R/W - RGB Confrast control register
001001b R09 40h R/W _.. RGB Brightness control register
001011b ROB 88h R/W ~ RJB Sub-Contrast control register
001100b ROC 20h R/W "R Sub-Brightness control register
001101b ROD 20h R/W i B Sub-Brightness control register
001110b ROE 2bh RW | VCOMDC Level Control Register
001111b ROF Ash R/W VCOMAC Level Control Register
010000b R10 04h 41 RAW VGAM?2 level Control Register
010001b R11 24h . RIW VGAM3/4 level control register
010010b R12 @b RW VGAMS/6 level control register
011101b R1D 10000 | RW OTP operation control register
011110b RIE ' i :05011 R/W OTP operation control register
011111b .R_liF: 00h R/W OTP operation control register

NV3035C 3-Wire Register Bit Definition (Default)

3-Wire Control Register Bit Map

Reg. | Bit[7] Bit[6] Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0]
ROO | PAT3 PAT2 PATI PATO PWMPDB X STBYB RESETB
ROL [ X X X SWD2 SWD1 SWDO DITHB CFTYP
RO2 SMSMO HDNC1 HDNCO X FPOL VSET UPDN SHLR
RO3 | DENPOL | CLKPOL | HSDPOL | VSDPOL SEL3 SEL2 SEL1 SELO
RO4 | DDLY7 | DDLY6 DDLY3 DDLY4 DDLY3 DDLY2 DDLY1 DDLYO0
ROS X HDLY6 HDLYS HDLY4 HDLY3 HDLY2 HDLY1 HDLYO0
RO7 | FRAD] | FRAD[0] | INVSL[1] | INVSL[0] PAL PALM AVGY
ROS X X X CON4 CON3 CON2 CONI CONO

www.topwaydisplay.com
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RO9 X BRI6 BRI5 BRI4 BRI3 BRI2 BRI1 BRID

ROA | HUE[3] HUE[2] HUE[1] HUE[0] SAT[3] SAT[2] SAT[1] SAT[0]
ROB | SCONB1 | SCONBO SCONRI1 SCONRO

ROC X X SBRIRS SBRIR4 SBRIR3 SBRIR2 SBRIR1 SBRIRD
ROD X X SBRIBS SBRIB4 SBRIB3 SBRIB2 SBRIB1 SBRIBO
ROE X OTP_BYPS | VCDCSL5 | VCDCSL4 | VCDCSL3 | VCDCSL2 | VCDCSLI | VCDCSLO
ROF | VGLSL1 | VGLSLO VGHSL1 VGHSLO | VCACSL3 | VCACSL2 | VCACSL1 | VCACSLO
RI10 X X X GAMEN X V2GAM2 | V2GAMI {{4V2GAMO
RI11 X X VAGAM2 | V4GAMI VAGAMO | V3GAM2 | V3GAMI | VBGAMO
RI12 X X V6GAM2 V6GAMI V6GAMO V5GAM2 VSGAMI | - MSGAMD
RID | PDIN[7] PDIN[6] PDINJ[5] PDIN[4] PDIN[3] PDIN[2] BPDIN[1]. | . .PDIN[O]
RIE | PPROG PSWSL PWE POR PTM[1] PTM[0] PAM] B PA[O]

RIF @, CHp | oTPSEL
R20 | WNSEL[1] | WNSEL[0]

www.topwaydisplay.com
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5.4.6 Power Sequence

MODEL No.:TM035KDZ25-09 V1.2

The power on/off sequence is shown below. Please note that the initialization value is just for
24-bit parallel RGB mode, other modes or adjustment will be slightly different. More details
please refer to the datasheet of the LCD driver IC. NT39016.

Power-On Timing Sequence

—> r«— TpoR
VCI/VCIP/VDDIO /| >40us
| l——n

| .
RSTB | /1 |

! 1> 1008 |
SPI I/F Invalid X valid X R
I |
STBYB Invalid /ll 5
11 2 3 4 5 6 7 &M e
P U v J dJd v d 4 JreuTe
VDDA ' ' : : Pie. W,
: | i T
| | | | BHE =
' ' ' / Mormal operation |
S00~50959 around : /e oper |
|
I I | T e
VCOMOUT ———— gmound 1 T ___{__Nor[r‘la*operation :
| | [ L |
| | | e M |
Backlight ! ! ! H T |
T T T T 1

Power-Off Timing Sequence

&
a
k=
i
=
L~ = *
o
—
~—

SO0-S0959 _ v_a_ll_d o B around

ground

=
e
=%
Ly

VCOMOUT.__¥8

-16 -
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6. Optical Characteristics

ltem Symbol Condition Min. | Typ. | Max. Unit Note
Brightness Bp 6=0° - 250 - Cd/m? 1
Uniformity | ABp ®=0° 80% - - 1,2
a1
(@=90° -25~+60
Viewing or270°) S
Angle @ Cr210 Deg 3
(@=0° or -45~+45
180°)
Cg:;ist Cr - | 300 | - - 4
6=0°
Response Tr ®=0° - 25 40 ms 5
Time Ty - 25 | 40 | ms
X - 0.29 - -
W
y - 0.31 - -
X - 0.60 - -
R
Color of y - 0.37 - -
CIE
. 6=0°
X - 0.34 - -
Coordinate G D=0° 1,6
y - | 057 - -
X - 0.15 - -
B
y - | 009 | - -
NTSC 0
Ratio S >0 ] &

Note: The parameter is slightly changed by temperature, driving voltage and materiel.

-17 -

www.topwaydisplay.com sales@topwaydisplay.com



goooooOoOooOooooo +86(755)3699-5528
Shenzhen TOPWAY Technology Co., Ltd. +86(755)8179-5700

u TIAN M A MODEL No.:TM035KDZ25-09 V1.2

Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white. The brightness
is the average value of 9 measured spots. Measurement equipment PR-705 (®8mm)

Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25C.
- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while backlight turning on.

50cm

Detecter

Note 2: The luminance uniformity is calculated by using following formula.

ABp = Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

w

i —
o o
®

1 He

w3

L/6

L3

é

@

Measurement equipment PR-705 (®8mm)

Note 3: The definition of viewing angle:
Refer to the graph below marked by dand @
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Up (12:00)
©»=90° ~_ o
Y ==0"@=0°

_ _\
\\\}i\.. N;D D) \ A"
W \0 ) \ . o ,K 3

Left(9:00)  \\ L e\ x Right (3:00)
=180° \ A =00
\\\'\'\\_ \ \
\\\ Y \
\.\&\ \\'\ ..\"
B\ : {
Y 0N |
\\
\_\.
Down (6: 00)
#=270°

Note 4: The definition of contrast ratio (Test LCM using PR-705):

] Luminance When LCD is at “White” state
Contrast Ratio(CR)=

Luminance When LCD is at “Black” state

(Contrast Ratio is measured in optimum common electrode voltage)

Note 5: Definition of Response time. (Test LCD using DMS501):

The output signals of photo detector are measured when the input signals are changed from “black” to
“white”(falling time) and from “white” to “black”(rising time), respectively. The response time is defined as
the time interval between the 10% and 90% of amplitudes.Refer to figure as below.

100%
80%

/ N

10%

T: T

The definition of response time
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Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

Color gamut:

g - Area of RGB triangle

= - = 100%0
area of NTSC triangle

1831 CIE Chromaticity Disgram
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7. Reliability Test Items and Criteria

No Test Item Test condition Criterion

80°C+2°C 96H

1 | High Temperature Storage Restore 2H at 25°C
Power off
-30C+2°C 96H

2 | Low Temperature Storage Restore 2H at 25°C
Power off
70°C+2°C 96H

3 | High Temperature Operation Restore 2H at 25°C
Power on
-20°C+2°C 96H

4 | Low Temperature Operation Restore 4H at 25°C After testing, cosmetic
Power on and electrical defects
60°C+2C 90%RH 96H should not happen.
Power on

5 | High Temperature & Humidity Operation

--30C——-25C——80TC

6 | Temperature Cycle 30min Smin  30min

after 10cycle, Restore 2H at 25°C

Power off
7 | Vibration Test 10Hz~150Hz, 100m/s2, 120min
8 | Shock Test Half-sine wave,300m/s2,11ms

1.After testing,
cosmetic and electrical
defects should not
800mm, concrete floor,1corner, happen.
9 | Drop Test(package state) 3edges, 6 sides each t,ime ’ 2.the product should

’ remain at initial place
3.Product uncovered
or package broken is
not permitted.

Note:Additional test Item proposed by customer shall be determined by mutual agreement
between customer and Tianma
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8 Quality level

8.1 Classification of defects

Major defects (MA): A major defect refers to a defect that may substantially
degrade usability for product applications, including all functional defects(such as no
display, abnormal display, open or missing segment, short circuit, missing
component), outline dimension beyond the drawing, progressive defects and those
affecting reliability.

Minor defects (MI): A minor defect refers to a defect which is not considered to be
able to substantially degrade the product application or a defect that deviates from
existing standards almost unrelated to the effective use of the product or its operation,
such as black spot, white spot, bright spot, pinhole, black line, white line, contrast

+86(755)3699-5528
+86(755)8179-5700

variation, glass defect, polarizer defect, etc.

8.2 Definition of inspection range

For dot defect of TFT LCD which is not ‘ X1 X2
smaller than 3 inches, dividing three areas to . Py py M B zone N
make a judgment (according to figure 1). 115 B Area H—mm —.Lin

A area : center of viewing area : : A

B area : periphery of viewing area s A Area iActive Area(AA

C area : Outside viewing area : :

For other defects, dividing two areas to| | . Lt y Vi
make a judgment (according figure 2). .

. L A zone: Viewing Area(VA)

A zone : Inside Viewing area . .

Figure 1 Figure 2

B zone : Outside Viewing area
X1(A.A~V.A): Omm  X2(A.A~V.A): Omm
Y1(A.A~V.A): Omm  Y2(A.A~V.A): Omm

8.3 Inspection items and general notes

(DShould any defects which are not specified in this standard happen, additional standard
shall be determined by mutual agreement between customer and TIANMA.

@)Viewing area should be the area which TIANMA guarantees.

(@Limit sample should be prior to this Inspection standard.

G:(;eral @®Viewing judgment should be under static pattern.
®lnspection conditions
Inspection distance: 250 mm (from the sample) Temperature : 2515 °C
Inspection angle : 45 degrees in 12 o'clock direction (all defects in viewing area should be
inspected from this direction)
V&?,{?;E’()?EQLET&Z B\/I\{;]r?ii:eslr_)i(:{é The color of a small area is different from the remainder.
L L | The phenomenon doesn’t change with voltage
Foreign particle, Bubble
Inspection Contrast variation The color of a small area is different from the remainder.
items The phenomenon changes with voltage

Scratch, Dirt, Particle, Bubble on polarizer or between

Polarizer defect A
polarizer and glass

Dot defect (TFT LCD) The pixel appears bright or dark abnormally when display
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Functional defect

No display, Abnormal display, Open or missing segment,
Short circuit, False viewing direction

Glass defect

Glass crack, Shaved corner of glass, Surplus glass

PCB defect

Components assembly defect

8.4 Outgoing Inspection level

Outgoing Inspection

Inspection conditions

Inspection

standard Min. | Max. | Unit | IL AQL
Major Defects See 8.3 general notes See 85 Il 0.65
Minor Defects See 8.3 general notes See 8.5 Il 1.5

Note: Sampling standard conforms to GB2828

8.5 Inspection Items and Criteria

Judgment standard
Inspection items Acceptable number
Category
A zone B zone
A ®©=0.10 Neglected
Black spot, White -
spot, Bright Spot, b B 0.10<®=0.15 2
Pinhole, Foreign =
' | Particle, Particle a C| 015<0=020 1 Neglected
in or on glass, -~ D 0.20<® 0
Scratch on glass ®=(atb)/2(m
Total defective point(B,C) 3
A W=0.01 Neglected
Black line, White B 0.01<W=0.03 5
line, and Particle L=3.0
Between 0.03<W=0.05
2 Polarizer and c L=3.0 1 Neglected
glass, Scratch on
glass D 0.05<wW 0
Total defective point(B,C) 3
A ®©=0.2 Neglected
b B 0.2<®d=0.3 2 Neglecte
3 Contrast C 0.3<d®=04 1 d
variation a
®=(atb)/2(mm) D 0.4<® 0
Total defective point(B,C) 3

www.topwaydisplay.com
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TFT LCD is smaller | LCD Class Defect A area B area
than 3 inches Bright dot 2
Neglect
B Dark dot 3 9
Total 4
Dot defect (if TFT -SI-EIOLfacbheet\éveen LCD Class F)efect Aarea | Barea | Carea
4 | LCD is used) | Bright dot 2 2 Neglecte
B Dark dot 2 3
Total 6 d
Notes:
Bright dot: in R. G. B or dark display figure, the pixel appears bright.
Dark dot: in R. G. B or white display figure, the pixel appears dark.
Defect area must be less than an half size of the dot.
5 | Bubble inside cell any size none none
Scratch ,damage on | Refer to item 1 and item 2.
polarizer, Particle on
Polarizer defect | polarizer or between
6 | (if Polarizer is | Polarizer and glass.
used) Bubble, dent and A ®=0.3 Neglected
convex B 0.3<0=07 2 Neglocte
C 0.7<® 0
Stage surplus glass
b b=0.3mm
7 Surplus - |
glass SurromIJ::;ng surplus
v Should not influence outline dimension and assembling.
8 Open segment or open common Not permitted
9 Short circuit Not permitted
10 False viewing direction Not permitted
1 Contrast ratio uneven According to the limit specimen
12 | Crosstalk According to the limit specimen
13 | Black /White spot(display) Refer to item 1
14 Black /White line(display) Refer to item 2

www.topwaydisplay.com
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Judgment standard
Inspection items Category(application: B zone) | Acceptable
number
(M The front of lead terminals A | ast, b<1/5W, c<3mm
b
\\ > B | Crack at two sides of lead
\ /// terminals should not cover
C .
W - patterns and alignment mark
t
@Surrounding crack—non-contact side
ot
\\\/ b a L
\\ ///
\\ W
T / b < Inner borderline of the seal
~
\\
Inner border line of the seal
Glass Outer border line of the seal Max.3
15 defect - - defects
3 Surrounding crack— contact side
crack seal allowed
t
\\\/ -
™~ / —
\\\ C —b }/
T~ b < Outer borderline of the seal
\\
~
Inner border line of the seal
Outer border line of the seal
@®Corner Al a=t b=30, ¢c=30
B | Glass crack should not cover
patterns u and alignment mark
and patterns.
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Inspection items

Judgment standard

Category(application: B zone)

16

PCB
defect

Component soldering: Component
No cold soldering. short. open circuit. |
burr. tin ball E—‘ B—‘
The flat encapsulation component —| |—
. - — <W/2 W
position deviation must be less than 1/3
. . . Component

width of the pin (Pic.1); Soldering pad Lead
the sheet component deviation:
Pin deviates from the pad and contact —\ 50
with the near components is not ]

. . L2>0
permitted (Pic.2)
lead defect:
The lead lack must be less than 1/3 of its
width;

The lead burr must be less than 1/3 of
the seam;

Impurities connect with the near leads is
not permitted

Connector soldering:

Soldering tin is at contact position of the
plug and socket is not permitted

No foundation is scald

Serious cave distortion on plug and
socket contact pin is not permitted

head

B?se Board

Soldering tin is not permit in this area

Soldering tin is not permit in this area

N ) o

Base Board
Glue on root of the speaker receiver and
motor lead:
The insulative coat of the lead must join
into the PCB; the protected glue must Glue LII__!E Lead
envelop to the insulative coat. /’
PCB

Insulative coat
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9. Precautions for Use of LCD Modules

9.1 Handling Precautions

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

9.1.2 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.

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

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

9.1.5 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

9.1.6 Do not attempt to disassemble the LCD Module.

9.1.7 If the logic circuit power is off, do not apply the input signals.

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

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

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

d. 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.

9.2 Storage precautions

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

9.2.2 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 : 0C ~ 40C
Relatively humidity: <80%

9.2.3 The LCD modules should be stored in the room without acid, alkali and
harmful gas.

9.3 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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