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Module No.:KWHO035ST18-F04 V.2
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FORMIKE®

Module No.:KWHO035ST18-F04 V.2

2. GENERAL DESCRIPTION

2.1 Description

KWHO035ST18-F04 V.2 is a Transmissive type color active matrix liquid crystal dispiay

(LCD), which uses amorphous thin film transistor (TFT) as switching devices. This product
is composed of a TFT LCD panel, ICs, FPC, RTP and a backlight unit. The following table
described the features of FORMIKE KWHO035ST18-F04 V.2.

2.2 Application

GPS, camera, phone, camcorder, and other electronic products etc

Etc.

2.3 Features:

Feature Description
Size 3.5 inch
Display Mode Normally White, Transmissive

Surface Treatment

Anti-glare (3H)

Resolution

320 (RGB) x 240

Display Format

R.G.B. Stripe type

Pixel Pitch (mm)

0.219x0.219

Inteface

R.G.B. 24 bit parallel data

Viewing Direction

6 o’clock

Outline Dimension (W x H x D) (mm)

76.9x 63.9x4.3

Active Area( H x V. mm) 70.08 x 52.56
With/Without TSP With TSP
LED Numbers 6 LEDS
Weight (g) TBD
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FORMIKE ...

3. ABSOLUTE MAXIMUM RATINGS

Module No.:KWHO035ST18-F04 V.2

Item Symbol Condition Min. Max. Unit Remark
Power Voltage | DVDD,AVDD| GND=0 -0.3 5.0 \%
Input Signal _ _ )
Voltage Vin GND=0 0.3 VDD+0.3 Vv NOTE
Logic Output _
Voltage Vour GND=0 -0.3 VDD+0.3 Vv NOTE

Note: Device is subject to be damaged permanently if stresses beyond those absolute maximum
ratings listed above

1. Temp. <60°C, 90% RH MAX.
Temp. > 60°C, Absolute humidity shall be less than 90% RH at 60°C

Ambient Temp. vs. Allowable Forward Current
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4.ELECTRICAL CHARACTERISTICS

4.1. Operating conditions:

Module No.:KWHO035ST18-F04 V.2

Parameter Symbol Nin. Br?;ng NVax. Unit Condition
Power Voltage VCC 3.0 | 3.3 3.6 \%
Digital Operation Current Icc 8.6 mA

Gate On Power VGH 14 15 18 V
Gate Off Power VGL -11 | -10 -8 \

Vcom High Voltage | VcomH 3.7 \% Notel

Vcom low Voltage VcomlL -1.6 V Notel
Vcom level max VcomA 6 \

Notel. VcomH& VcomlL : Adjust the color with gamma data. Vp-p should be higher then
4V.(Option 5V)
Note:  Please power on following the sequence VCC - VDD

VOLTAGE

A Ve

[ v
Vee s - T

GND / \ -

-

TIME
v{jL
4.2 LED driving conditions
Parameter Symbol Min. Typ. Max. Unit Remark
LED current - 20 - mA
Power Consumption - 400 420 mwW
LED voltage VBL+ 18.6 19.8 21 V Note 1
LED Life Time - (50,000)- - Hr Note 2,3
Note 1 : There are 1 Groups LED
ILED
—
VBLE ] M
L—"1 L—"1
[ == [
et | i =T = —

Note 2 : Ta=25C
Note 3 : Brightess to be decreased to 50% of the initial value

www.wandisplay.com
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FORMIKE ...

5.DC CHARACTERISTIC

Module No.:KWHO035ST18-F04 V.2

Ratin . .
Parameter Symbol Min. | Typ. | Max. Unit Condition
. 0.3
Low level input voltage Vi 0 - VCC \Y
. : 0.7
Hight level input voltage Vi vee | T VCC \
6.AC CHARACTERISTIC
Digital Parallel RGB interface
Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 156 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data
Hold Time Thd 12 - - ns
Period TH - 408 - Tosc
Pulse Width THS 5 30 - Tosc
Back-Porch Thb 38 Tosc
Hsync
Display Period TEP - 320 - Tosc
Hsync-den time THE 36 68 88 Tsoc
Front-Porch Thf - 20 - Tosc
Period Tv - 262 - TH
Pulse Width Tvs 1 3 5 TH
Vsync Back-Porch Tvb - 15 - TH
Display Period Tvd - 240 - TH
Front-Porch Tvf 2 4 - TH

Note: 1. Thp + Thb = 68, the user is make up by yourself.
2. Tv=Tvs + Tvb + Tvd + Tvf , the user is make up by yourself.
3.When SYNC mode is used,1* data start from 68" Dclk after Hsync falling

www.wandisplay.com
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Digital Serial RGB interface

Module No.:KWH035ST18-F04 V.2

Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 52 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data
Hold Time Thd 12 - - ns
Period TH - 1224 - Tosc
Pulse Width THS 5 90 - Tosc
Back-Porch Thb 114 Tosc
Hsync
Display Period TEP - 960 - Tosc
Hsync-den time THE 108 204 264
Front-Porch Thf - 60 - Tosc
Period Tv - 262 - TH
Pulse Width Tvs 1 3 5 TH
Vsync Back-Porch Tvb - 15 - TH
Display Period Tvd - 240 - TH
Front-Porch Tvf 2 4 - TH

Note: 1. Thp + Thb = 204, the user is make up by yourself.
2. Tv=Tvs + Tvb + Tvd + Tvf , the user is make up by yourself.
3. When SYNC mode is used,1% data start from 204" Dclk after Hsync falling

CCIR601/656 Interface

Signal Item Symbol Min Typ Max Unit
Frequency Tosc - 37 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data
Hold Time Thd 12 - - ns

www.wandisplay.com
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e T p— Module No.:KWH035ST18-F04 V.2

6.1 Waveform

® CCIRG601 (HS_POL=L in Register R2&)
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Figure1 CLK,DATA and HIS waveforms in CCIR601
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Figure2 CLK and DATA waveforms in CCIR656

& Digital Serial RGB
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Figure3 CLK, DATA and DE waveforms in Digital Serial RGB

& [Digital Paraliel RGEB
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Figure4 CLK, DATA and DE waveforms in Digital Parallel RGB
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FORMIKE ...
LCD-SOLUTION-TOUCHSCREEN Module No.:KWH035ST18-F04 V.2

6.1.1 Standby ON/OFF Control

This module has a power ON/OFF sequence control function. When STB pin is pulled L,blank
data is outputted for 5-frames first, form the falling edge of the following VSYNC signal. The

blank data would be gray level 255 for normally white LC.

=T8
"-'E:r!'Il: I
gﬂ:l;? 5'3:&?313 k Invaikd 'H.k walkd

Figure5 Standby ON/OFF Control

6.1.2 Clock and Sync waveform
1 Zz 3 4 5
L Y N O O N VAN =220 Y (/B
i

s 4‘ |

Figure6 CLK and IHS timing waveform
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Figure7 IHS and IVS timing waveform
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Module No.:KWH035ST18-F04 V.2

v |
g

TH

DATA Valid Data
" LCLE .
S 2.adn
DCLK; P B -
0nLaahy
10 o le—IDH -
N N
DATA, >§ 2.a4h
__------_---_---.--_---------------.7§< :

6.2 Reset Timing Chart
The RESET input must be held at least 1ms after power is stable

vCC
T T=1ms
P
RESET
Reset timing
11127 VER: 1.0
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Module No.:KWH035ST18-F04 V.2

6.3 Digital RGB timing waveform
Hsync and Vsync timing

CCIR601 timing waveform VS_POL=H, HS_POL=L in Register R2)

IHS and IVS timing

® Odd field

THya
s = F || H
VS u

IHS and IVS waveforms in odd field

® FEvenfield

IHS || S s B L

IHS and IVS waveforms in even field

6.3.1 Hsync and horizontal control timing waveform
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6.3.2 Hsync and vertical shift clock timing waveform

Heyne | I

STH | |
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Module No.:KWHO035ST18-F04 V.2

FORMIKE ...

6.3.3 Hsync and vertical control timing waveform

o UV U U U

Vsync Tvs

DEN | U U U UU 1
| Tuss ’_‘| | Ter

OEH
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L Tusi =z

STVD [ ]

POL [ e e I o T et e e O

6.3.4 CCIR601 timing waveform

CCIR&01 timing waveform (V5_POL="H" , HS POL="L" in Register R2)
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P -
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ITU-BT.601 NTSC Input Timing
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Module No.:KWH035ST18-F04 V.2

FORMIKE ...

DaTa . BLANKIMNG L DATA
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|
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|
I

ITU-BT 601 PAL Input Timing
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Module No.:KWH035ST18-F04 V.2

6.3.5 Source Driver Timing Chart

Source Drver Timing Chart
Clock and Start Pulse timing wawveform
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FARAMETER Symbol Min Typ. Max it
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FORMIKE ...

LCD-SOLUTION-TOUCHSCREEN Module No.:KWH035ST18-F04 V.2

6.3.6 Gate Driver Timing Chart

SRV g e e e

SEWRT e i 7[____1___J|_ ————— JI ————— S0%:
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QUT240 S0
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DOUT 1~
2uUT240
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Module No.:KWH035ST18-F04 V.2

7. OPTICAL CHARACTERISTIC Ta=2542°C. ILED=20mA
Iltem Symbol| Condition | Min. | Typ. | Max. | Unit | Remark
Response time r |6=0"> 0=0} - 10 MS | Note 3,5
Tf - 15 ms
. At optimized
Contrast ratio CR viewing angle 300 | 400 - - Note 4,5
White Wx 0=0° « ®=0 0.26 | 0.29 | 0.32 Note 2,6,7
Wy 0.31 | 0.34 | 0.37
Red EX 0=0°+ ®=0
Color Chromaticity Gy
Green X 6=0°-~ ®=0
Gy
Blue 2% 19 =0°« d=0
By
ror o @I
Viewing angle CR=10 Deg. Note 1
Ver |_®T (40) | (50)
er.
B (66) | (70)
Brightness - - 170 | 210 - |came | Centerof
display
Ta=25+2°C, 1.=20mA
Note 1: Definition of viewing angle range
Naormal line
g=o=0"
b, 12 o'clock direction
= e =00
¢:El - I .
;! ;‘r | s
I 7 A
!
8,=90° ; 7 Br=90"
L,/ Active Area
7
| d LCD Panel
/s
Py =90°

6 o’'clock direction
Fig. 7-1 Definition of viewing angle

Note 2: Test equipment setup:

After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the
measurement should be executed. Measurement should be executed in a stable, windless, and
dark room. Optical specifications are measured by Topcon BM-7 luminance meter 1.0° field of
view at a distance of 50cm and normal direction.

www.wandisplay.com 1 7/27 VER 1 0



®
FORRMIKE
GROUP
LCD+SOLUTION-TOUCHSCREEN Module No.:KWH035ST18-F04 V.2

FPhoto detector

Mormal line
o g=p=0"

12 o'clock direction
e =90°

500mm

&
rd
rd
,
=90 P Br=90
&
// Active Area
=

I u LCD Panel
ra

@g =80°
& o'clock direction

Fig. 7-2 Optical measurement system setup

Note 3: Definition of Response time:

The response time is defined as the LCD optical switching time interval between “White” state

and“Black” state. Rise time, Tr, is the time between photo detector output intensity changed
from

90% to 10% . And fall time, Tf, is the time between photo detector output intensity changed

from10% to 90% .

Display ﬁ-"hllt‘ (TFT OFF) Black (TFT ON) White (TFT OFF}/
Data

(anen asneay)
ndino Jopsiep oloyd

Fig. 3-3 Definition of response time

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the “White” state

Contrast ratio (CR)=
Luminance measured when LCD on the “Black” state

Note 5: White Vi = Viso £ 1.5V

Black Vi = Vi5g 2.0V

“+” means that the analog input signal swings in phase with VCOM signal.

“+” means that the analog input signal swings out of phase with VCOM signal.

The 100% transmission is defined as the transmission of LCD panel when all the input terminals

of module are electrically opened.

www.wandisplay.com 1 8/27 VER 1 0



Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Module No.:KWH035ST18-F04 V.2

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel are
electrically opened.

Brightness (min)
Note 8 : Uniformity (U) = x 100%
Brightness (max)

www.wandisplay.com 19/27 VER: 1.0



8. INTERFACE

8.1 Pin Description

Module No.:KWHO035ST18-F04 V.2

Pin | Symbol | 1/O Description Remark
1 VBL- | Backlight LED Ground

2 VBL- | Backlight LED Ground

3 VBL+ | Backlight LED Power

4 VBL+ | Backlight LED Power

5 Y+ Touch panel pin for Y+.

6 X+ Touch panel pin for X+.

7 NC Not Use

8 /RESET - Hardware Reset

9 SPENA | Not Use

10 SPCLK | Not Use

11 SPDAT | Not Use

12 BO I Blue Data Bit 0

13 Bl I Blue Data Bif 1

14 B2 I Blue Data Bit 2

15 B3 I Blue Data Bit 3

16 B4 I Blue Data Bit 4

17 BS | Blue Data Bit 5

18 Bé I Blue Data Bit 6

19 B7 I Blue Data it7

20 GO | Green Data Bit0

21 Gl | Green Data Bitl

22 G2 I Green Data Bit2

23 G3 I Green Data Bit3

24 G4 I Green Data Bit4

25 G5 I Green Data Bit5

26 Gé I Green Data Bité

27 G7 I Green Data Bit7

28 RO | | Red Data Bit0 /DX0 Note 4
29 RI | | Red Data Bitl /DXI Note 4
30 R2 | | Red Data Bit2 /DX2 Note 4
31 R3 | | Red Data Bit3 /DX3 Note 4
32 R4 | | Red Data Bit4 /DX4 Note 4
33 RS | | Red Data Bit5 /DX5 Note 4
34 R6 | | Red Data Bit6 /DX6 Note 4
35 R7 | | Red Data Bit7 /DX7 Note 4

VER: 1.0
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Module No.:KWH035ST18-F04 V.2

36 HSYNC | Horizontal Sync Input

37 VSYNC | Vertical Sync Input

38 DCLK | Dot Data Clock

39 NC Not Use

40 NC Not Use

41 Vce | Digital Power

42 Vce | Digital Power

43 Y- Touch panel pin for Y-.

44 X- Touch panel pin for X-.

45 NC Not Use

46 NC - Not Use

47 NC Not Use

48 IF2 [ Control the input data format /floating Note 1
49 IF1 [ Control the input data format Note 1.5
50 IFO [ Control the input data format Note 1.5
51 NC Not Use

52 DE [ Data Enable Input Note 2
53 GND | Ground

54 GND I Ground

Note:

1. The mode control (IF2) not use ,it can’t control CCIR601 interface , If not use CCIR601 ,it

can floating.

2. For digital RGB input data format, both SYNC mode and DE+SYNC mode are supported. If DE
signal is fixed low, SYNC mode is used. Otherwise, DE+SYNC mode is used.Suggest used SYNC mode!!

3. usually pull high.

4. IF select serial RGB or CCIR601/656 input mode is selected,only DX0-DX7 used,and the other short to GND, Only
selected serial RGB ~ CCIR601/656 interface,DX BUS will enable,Digital input mode DXO0 is LSB and DX7 is MSB.

5. Control the input

|F2-0: Define the input interface mode.
IF2 IF1 IFD Format Operating Frequency
Parallel-RGB data format
= = & (only support stripe type color filter) EhElida ks
o 3] 2 Serial-BRGB data format 19.5MHz=
[s] 1 [s] CCIR 656 data format (640RGB) 24 54MH=
[e] 1 1 CCIR 656 data format (7v20RGB) 27MH=z
1 [+] 8] Y UV maode A data format (Cr-Y-Cb-Y) 24.54MH=
1. [+] 1 Y UV mode A data format (Cr-Y-Cb-Y) 27MH=z
1 1 [e] YLV mode B data format (Ch-Y-Cr-Y) 27MH=z
1 1 1 YUYV mode B data format (Cbhb-Y-Cr-Y) 24 _54MH=z
Input format | DOTCLK Freqg (MHz) Display Data | Active Area (DOTCLK)
YUV mode 24.54 640 1280
27 720 1440
Mode D[23:16] D[15:8] D[7:0] IHS VS DEMN
ITU-R BT 656 | D[23:16] GND GND NC NC NC
ITU-R BT 6801 D[23:16] GND GND IHS NS NC
3 . NC for HW Mode
8 bit RGB D[23:16] GND GND IHS NS DEMN for DEN Mode
: ; ! : NC for HY Mode
24 bit RGB R[7:0] G[7:0] B[7:0] IHS S DEN for DEN Mods
www.wandisplay.com 21127 VER: 1.0



Module No.:KWH035ST18-F04 V.2

FORMIKE ...

8.2 Basic Display Color and Gray Scale

Input Color Data

Red Green Blue

FASE LSB MASE L5E MASE L5
R7|R&[ES|E4|RI[R2|R 1 |ROJG | Ga| G GA|GI|GE2|G 1 GO|B7 |Ba|BS|B4)B3|B2|B1|BO

Black oplololololololololololololololololololalalolola

Color

RFed (255) T[1]1

Gireen{255) glofalooa)alall
Blue{255) glofafajojalolojolalalo]aalofall
Cyar glofolojogo)o)e)r1rfryrprfryprrn
Mak enta 1

Boasic
Colors

Lo
I

=
(==
=
=
=

1
Tellow ]
White 1

Red{0) Cotk Jojofoja|ofojalafo|lajojofo|ajaiafojayofaja|afala
Red(1) olololololololrlololololololalofjolololololololo
Red(2) glojafafojafifojofofalo)afalotolofala)afajalalfo
Fed ; bl ol Nl ot Ml Wl Bl o M
Red[253) TIT v frfrf{afrf|o
Red (254) 1111111 {olo
Fed (255) Brik hi Tfrpryrfrrjrfrjofofaiofao|o|ajo|ojofojojoljalald

Green[0) Dok |0|0|o0|o|o|o|ofo]ofojolo|lo|ojo]o|ofojolojolo]jofo
U'L?Dl':“ O R A T I O T O i I Aa1O0191010 1 gloaralaralafala
Green(2) ololoflolololalololotololaolalrlolaolololalolololo

Greer

=
=
=
i
=
[
=
—
[
=
=

Green{253) oo alojojo
Green{254) olojolofaqajofofr)irfrfryrrjirjojojofofojojojolo
Green{255)Bikht| 0 (O 00O fojo)of1 11Tt fofjojofajojofafo

Blue{a) Dok (OO jaaajajojojo|afaololalojo|ofofofofofofafold
Blue(l) olofojolofololofofololololololo|ololjolololjololl
Blue|2) ololololololololo|lolololo|lololo|ololo|lolalol1]o
Blue :
Blue[253) oqa(ojojofo|ofolo|o)o|o|Oofo o OfTTfTT]T|O]l
Blue[254) gl|ofojojo|o|0folO|OjOjO]OfO[O(|0O(1 T{1f1)1]1|o
Bluef255) Brikht [0 (0|00 [0 (0|00 jOojOfOo[O0fO0]O0|0]0]] [EREREREREE!
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Module No.:KWH035ST18-F04 V.2

9. BLOCK DIAGRAM

TFT LCD Panel

# #
# #
# #
Single chip with Vcom,Vgl, Vgh -
T-CON —
Digital24-bits,CCIR656,
CCIR601,SERIAL RGB,
SPCLK, SPDAT, Hsync, T
_______________________ Vsync, DCLK
EXTERNAL
Vs
CUSTOMER'S SYSTEM Panel gl

— Interface FPC ViL-
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Module No.:KWH035ST18-F04 V.2

10. QUALITY ASSURANCE

No. Test Items Test Condition REMARK

1 High Temperature Storage Test Ta=80°C Dry 240h

2 Low Temperature Storage Test Ta=-30°C Dry 240h

3 High Temperature Operation Test [Ta=70'C  Dry 240h

4 Low Temperature Operation Test [Ta=-201C Dry 240h

5 High Temperature_and High Humidity Ta=60°C 90%RH 240h

Operation Test
. C t/AIr: +6KV/+8 0PF330

6 Electro Static Discharge Test OntacUAIr: ZGKVIZBKY 150PF330€)
Shock Level : 100G
Waveform : Half Sinusoidal

. Wave

7 Shock Test (non-operating) Shock Time : 6ms
Number of Shocks : 3 times for
each %X, 1Y, +7 direction
Frequency range: 10Hz ~ 550Hz
Stoke : 1.3mm

8 Vibration Test (non-operating) Sweep : 1.5G, 33.3~400Hz
Vibration : Sinusoidal Wave, 1Hrs for

X,YZ direction.
9 Thermal Shock Test -20°C(0.5h) ~ 70°C(0.5h) / 100
cycles

*rkk Ta= Ambient Temperature

Note:

1. The test samples have recovery time for 2 hours at room temperature before the function check. In the standard
conditions, there is no display function NG issue occurred.

2. All the cosmetic specifications are judged before the reliability stress.
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VERTION | DESCRIPTION DATE
A First Issue 2021-03-2§

KWHO035ST18-F04 V.2

Module No.

76.9040,1¢LCD.outline>
1 | VBLY 32| R4 | —————————76,5020.1(TP.outline )——f-0.20
2 | VBL7 33| RS e [——————————72.50CTP.VA 2,20 R
3 | VBL{4 34 Re § Ay || 7ooacD/TPAA 3.41 “43r=0e
4 VBL+% 35| R7 T @ 38.4
5 |Y+CYU) 36 [HSYNC
6 [X+(XR] 37 [VSYNC a 1
7 NC | 38DCLK S
8 |RESET 39 Um ‘m W Mou 35'|TFT
5 [spena | 40 g% 2 e
10 | SPCK| 41 |\VCC 33 4N 00 cloex
11 |SPDA | 42| VCC 2acQ = - — &
B0 Vo 2w 59 i
12 43 SR Il
13| Bl 44 | X=X MW G
14| B2 | 45| NC N I
™ 0
15 | B3 46| NC
16 | B4 47| NC B
17 | BS 4g| 1Fe !
18 | B& | 49| 1F1 : e -5 N
19| B 50 | IFO
20| GO 51| NC
o1 | Gl se| BE
22| G2 53| GND
23| G3 54| GND " H
241 ga = 2056205 o
25| G B 6
26| G6 3 B
27| G7 .
s R0 15.94%0,5
29| RI
30| R2 congect sice
e ] ! contect sk
p e 302003
27.5040.07 pa
S
5
NOTES:
1. DISPLAY TYPE: TFT
2. MODULE SIZE: 3.5INCH
3. OPERATING TEMPERATURE: —20°'C~70°C
, ) ) (CIRCUIT DIAGRAMY CUSTOMER APPROVE e FORMIKE ELECTRONIC CO,LTD,
4. STORAGE TEMPERATURE: —30°C~B0°C LeoK LeDA FORMIKE _ vcitiet 7 2 i1 747 A A
5. DRIVER IC: HX8238D If=20mA(tpye) ol con
6. VIEWING DIRECTION: 6:00 Vf=19.2V(tpye) MODULE NO. KWHO035ST18-F04 V.2 T‘m_ﬁo? A
M. MWMUEMMQ_#EZA 6LEDS/SERIAL VATERTAL NO. 7 1 0F 1
9. Cijma d tolerance is +0.20mm lj/ \_ ISSUED CHECKED APPROVED T/:_ MM
NZEN DENG ZENG L TE; Mar-26-2021

11.Mechanical Drawing
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Module No.:KWH035ST18-F04 V.2

12.PRECAUTIONS FOR USE

12.1.Safety

(1) Do not swallow any liquid crystal, even if thereisno proof thatliquid crystal
IS poisonous.
(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.

(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

12.2.Storage Conditions

(1) Store the panel or module in a dark place where the temperature is
23+5°C and the humidity is below 50+20%RH.
(2) Store in anti-static electricity container.

(3) Store in clean environment, free from dust, active gas, and solvent.
(4) Do not place the module near organics solvents or corrosive gases.
(5) Do not crush, shake, or jolt the module.

(6) Do not exposed to direct sun light of fluorescent lamps.

12.3.Installing LCD Module

Attend to the following items when installing the LCD Module.

(1) Cover the surface with a transparent protective plate or touch panel to protect
the polarizer and LC cell.

(2) When assembling the LCD Module into other equipment, the spacer to the bit
between the LCD Module and the fitting plate should have enough height to
avoid causing stress to the module surface, refer to the individual
specifications for measurements. The measurement tolerance should be
+0.1mm.

12.4.Precautions For Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (Vo). Adjust
Vo to show the best contrast.

(2) Driving the LCD in the voltage above the limit will shorten its lifetime.

(3) Response time is greatly delayed at temperature below the operating

www.wandisplay.com 26/27 VER 1 0
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Module No.:KWH035ST18-F04 V.2

temperature range. However, this does not mean the LCD will be out of the
order. It will recover when it returns to the specified temperature range.

(4) When turning the power on, input each signal after the
positive/negative voltage becomes stable.

(5) Do not apply water or any liquid on product which composed of T/P.

12.5.Handling Precautions

(1) Avoid static electricity which can damage the CMOS LSI; please wear the
wrist strap when handling.
(2) The polarizing plate of the display is very fragile. so, please handle it very carefully.

(3) Do not give external shock.
(4) Do not apply excessive force on the surface; it may cause display abnormal .

(5) Do not wipe the polarizing plate with a dry cloth, as it may
easily scratch the surface of plate.

(6) Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked with
a cleaning naphtha solvent.

(7) Do not operate it above the absolute maximum rating.

(8) Do not remove the panel or frame from the module.

(9) Do not apply water or any liquid on product, which composed of T/P.

12.6.Warranty

(1) The period is within 12 months since the date of shipping out under normal
using and storage conditions.
(2) The warranty will be avoided in case of defect induced by customer.
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Doc No.: IQM-201506002SA
Date: Dec 1st, 2015
Version: 5.0

INSPECTION CRITERIA

TFT LCD Module
Applyto < 4.3inch

Customer Approved

Signature:

® This inspection criteria is sgbje&été §l1ange without notice, please contact with FORMIKE
before design or place orde

® Once signature is seen : ____:égr e and accept to all inspection criteria. Further mass
production will subject to it.””

Approved . Checked Issued

ZL CS

FORMIKE ELECTRONIC CO., LTD
Flat 401-403, Block B, iPARK Building, No.26 Dengliang Road, Nanshan District, Shenzhen 518054, China.

TEL: (86) 755 88306921,88306931 FAX: (86) 755 88304615
Http:// www.wandisplay.com

1713 INSPECTION CRITERIA Ver. 4.0




FORMIKE

1. ®KWHR¥E Incoming Inspection
HLROT RIS TASAE A TFT LCD (LU N HERRA “REE” O Al imf— ot i 2 hink . B “Bidl” REBARR, BTEA
AN PR ER =07 (AT o] i TS B o) JBUBS I8 2R A5 A AT AT ST AT L 5%, AR AN 4k, 7 i Do, JLE R 4

Both parties agree that the inspection specifications of TFT LCD Modules (hereinafter known as “Modules”) stipulated
hereunder is the only and final standard applicable in the process of inspection. Except Modules itself, Formike shall be

liability or other consequential loss and so on.

2. FfE Liability
2.1 # I Inspection Deadline
5 N AE R B b AR B H R H EE204 AR H AL TR E 0 S A

arrival at the Delivery Destination.

2.2 i %0 Notification of Rejection
UM RREAFIAQL (ARTRACE) HIEWSmt sk, 25T
Ty %GR R S I3 TR H il it SR sk s R4 SIRI0T

1% '@

(Acceptable Quality Level) and pass the inspe(__:ti@n. ____tha} céée, the customer should notify FORMIKE of the rejection by

either documents or mail within in three (3) bu s yé from the date of reception of the Modules. Otherwise, the

A
3. R Inspection Specifiigationsx%/
xxmwu%mumm@#g%ﬁyuvmn@mum@, (OELT

3.4 BoRJT
) HiHEE Mechanics Specifications
3.6 fREAL I Notification for Storage Handling

.Display Quality

4. JREARIE Quality Warranty
4.1, BB HERA T A12) ATRBTERRIEY, BURCRIEA R THEA Rl
The period is within 12 months since the date of shipping out under normal using and storage conditions. The

warranty will be avoided in case of defect induced by customer.

INSPECTION CRITERIA FORMIKE ELECTRONIC CO., LTD 2/13 Ver. 4.0
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4.2. BT EABCEFER N AR BRI RS AT e, T, ek, wirdescith
(1 % HEOR TR A S RITEAS R BB AT 5 ARvE ™ Sl 0 TR 2 A
(2) FF LR F DI AU 2 A A
(3) FFERTE AR KT HEAA T, =L, SRR .
Formike replace, rework or refund to customer for the defective or non-conforming Modules at Formike option only

when Formike confirm that it is Formike responsibility, also provided that the Customer (i) promptly informs Formike

of the defects or non-conformities within the warranty period, (i) complies with the specifications and conditions

hereunder, and (iii) complies with Formike procedure for modules replacement, reworking and/or return.

4.3, FMETER TR RTTIIN 24 2 R A 1 R o f

The warranty period for the modules replaced or reworked shall be the remaining term for such Modules.
4.4, HEPURBUR BN, BT EATACE SRR IIRLT 2 (A V254007, 3 FLr % S G 199 -

When customers found defective or non-conforming, Formike has the right to require customers to send them back on

customer’s expenses to Formike specified address for further analysis.
4.5. ARIRE v
(1) BHT (PR o= i, AE AT RERM T T8 (K30 B S s, DRI I ?Aj%f%iﬂﬁéﬂai‘c%lﬂﬁﬁﬁ)ﬁ TAE
frrRsE i o PN
(2) FHITRX U RIS, A1 TLUF .\
Wb R BRI R, S, B, BSOS AL AEH] %‘@%Eﬁ%ﬂ ﬁﬁ%ﬁ%ﬁf«@% o BOTEAS R SHUET 5T,
BRAESS AR 2 5 A . ﬂﬁ%ﬂ%%ﬂﬁﬂﬁﬂﬁ%*ﬁ%ﬁ @%ﬂl ML R BN RABEAH E AT e ml 415
AT (R ORAIE

%%
(2)The liability of FORMIKE is Iim/iL@é to repa}r or replacement on the terms set forth below. FORMIKE will not be
ntial events or injury or damage to any personnel or user including third

particular purpose.

responsible for any subsequent d!‘\\\(}&ﬁSQ
party personnel and/or user. Unless"%émise agreed in writing between FORMIKE and the customer, FORMIKE will
only replace or repair any@f};tﬂs Modules which is found defective electrically or visually when inspected in accordance
with FORMIKE INSI%E%TIO? .CRITERIA

Y nted if any of the precautions state in handling liquid crystal display has been disregarded.

(3) No warranty

& 0 . . .
Broken glass /@;cra ﬁe,-/s n polarizer mechanical damages as well as defects that are caused accelerated environment

tests are-exc
(4) Inre

defect.

om warranty.

the Moudules, they must be properly packaged; there should be detailed description of the failures or

5. f_ b5 KRIEFIAR RPN ME— IR IR T HAB BT A ARAE, K00, RABTEHR, ANERFEL LERE
SER. MAh, BFEHEREGEH MR Z H KRS A SSEARE L. RO EARBRERKIERIE, UGS
RATEF, AERBEMEZTT,

The Warranties and remedies set forth above are exclusive and in lieu of all other warranties, terms or conditions, express
or implied, either in fact or by operation of law, statutory or otherwise, including warranties or conditions of merchantability
and fitness for a particular purpose, all of which are expressly disclaimed, Formike warranties herein apply only to the
customer and are not to be extended to any third party.
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Tems 3%
1. JiH Scope
1.1 SoR5 RIS Display Quality Evaluation
1.2 45##E4% Mechanics Specification
2. #i#3t%] Sampling Plan
BrRARRE I, SRE VT RIHR A i ERMIL-STD-105E
Unless there is other agreement, the sampling plan for incoming inspection shall follow MIL-STD-105E.
2.4 RN SRR CARD™ U AR O
Lot size: Quantity per shipment as one lot (different model as different lot ).
2.2 HhEERAL —fRKE, HkdmEE Sampling type: Normal inspection, single sampling.
2.3 AR 2% (1% Sampling level: Level 1.
2.4 AQL: ATz 5 FibRifE Acceptable Quality Level

HH Item TR Major B Minor
AW Appearance 1.0% ‘F5% 3
vy 7 Electrical 0.65 1.0%

3. ARZH423E Classification of defects:

3.1 EXHLE Major defect
AT e v] B 3 B0 R, sk D b (R T IR o A1 F T
Any defect may result in functional failure, or reduce thgfﬁ% '

Example: Electrical failure, deformation and etc.

3.2 BB Minor defect :

ANPRAC = PO R AT, e AR 7

A defect that is not to reduce the usat;[llty%rodytvfor its intended purpose and un-uniformity, dot defect and etc..

AT TR AT ol R A R AN L0 2K,

The criteria on major or mmor1udg|%9ﬁt wi

| Y

4. BRFERMNE&MS Pan Ii\;pection Condition
4.1 I EEEnvironment: %/{

according with the classification of defects.

5° tohé front surface of display panel in vertical direction
+15° to the front surface of display panel in horizontal direction
4.4 KNk E Inspection time
T B IR I E): 5. 22 1082 Perceptibility Test Time: 10 seconds max.

5. Z5#J3# Mechanics specifications

KT, ATESH 7 g 15
As for the outside dimensions of the Modules, please refer to product specifications for more details.

INSPECTION CRITERIA FORMIKE ELECTRONIC CO., LTD 4/13 Ver. 4.0
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6. R XiHE X Definition Of Inspection Area
Active Area: AA
Viewing Area: A
Outside of viewing area: B

Active Area
e

[ Viewing Area

|
| !A(/
: |
| : Qutside of
- - . v
w»| Viewingarea
|

7. FREAE UL Notification for Storage Handling

7.1 1#ifi Storage:
74 AEAEIASEE TG AR, 5 AR T RERSBOR
Enviroment condition must be within the product specificatio
7.1.2 B ZBINAERE T 2 A wl 4R N T, :
Pile of stacking shall follow the instruction of Formikes”™ %
7.2 #A4EJ7% Handling :
7.2.1 AR e A .

7.2.3 HRIESHRIN: HASESIRIUBAL R R
Plugging in & unplugging: %g/

The power must be tu@ea/@ff before plugging in or unplugging the Module

7.2.4 ESD protection: ¥ i

The Module mu$

UL LTS AR I e
vrear side of Module must not be touched without protection

INSPECTION CRITERIA FORMIKE ELECTRONIC CO., LTD 5/13
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8. I tr¥E Inspection criterion

8.1

54 Bonding

8.1.1 &K Range of Bonding:
Touch screen bonded with LCD

(i)
(if)
(iii)

PMMA/PC bonded with LCD

Cover glass bonded with touch sensor

8.1.2 &/ H & X Definition of inspection of Bonding:

AT LA S 7R LSBT0 7 G LT, 7= S AN B, B I 3 e PR E TS AT B N

Stated below is only for bad products surface, the defects is allowed that the reverse side of products as long as invisible

after installing or using the product. }
8.1.3 AWK EArME (HA&) Visual inspection criterion in cosmetic / appégran;:e
® Glass defect b,
No | Item Criteria py Remark
1 Dimension (Minor) By engineering diagram £ 4 [T
Y
Z
L_*_ T I T
—— x —»
2 Crack (Major) Extensive crack
® PMMA/PC/IGLASS defect /"
No | Item Criter%“ Remark
1 Crack (Minor) , \\/ »  Any crack that is not to reduce the usability of
% ' product for its intended purpose is ignore. -
»  After the installation of the product are invisible is
allowed For cover PMMA / PC / glass
(Y N only
2 Color (Minor) Conform to approved sample or judged by Formike QA | For cover PMMA / PC/ glass
V7 standard level. Slightly color difference in different lots | only
is allowed
3 éﬁk—screen (Minor) »  Conform to approved sample or judged by

Including: Formike QA standard level. Slightly color Ae B(
m  Color difference in different lots is allowed (ii) V)
m  Pattern » Tolerances of sizes and position £0.15mm are N
m  Font allowed. It is shown in (i), (i) & (iii), other 9@@D
tolerances are according to drawing N
(iii)
INSPECTION CRITERIA  FORMIKE ELECTRONIC CO., LTD 6/13 Ver. 4.0
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4 Ink Peeling/scratches »  Any defect in Area A & B that are not to reduce the
( Minor) usability of product for its intended purpose is
(Surface) ignore.
»  Any defect on A & B area has been repaired and it
is invisible on surface is acceptable
»  Area AAis not allowed
® Bonding defect A
No | Item Criteria Remark (N Y
1 Foreign Spot (Minor) » D<0.15mm, Ignore D =(X+Y)f2,_
Including: »  0.15mm<D<c0.3mm, N=<3
| Black spot, >  0.3mm<D<0.35mm, N<1 , D=(X+Y)/2
B White spot >  D>0.35mm, N=0 % 1
®  Pin hole >  Distance=5mm %I.'e Y
B Particle » Ignore if out of Area AA +
2 Foreign Line(Minor) »  W=<0.03mm, Ignore L: Length, W: Width
Including: »  0.03mm<W=<0.05mm, L<5mm fNi?;J P |_| sl
m  Blackline > 0.05mm<W<0.08mm, L<4rq21 \<1 | v
®  White line > 0.08mm<W<0.1mm, L<3mm,N< W
m  Bright line > W>0.1mm, N=0 '
> Ignore if out of Aré/é %A S’
3 | Polarizer Dent/Air Bubble | »  D<0.2mm, /I%Qre o D =(X+Y)/2,
(Minor) > 0.2mm<D<0.3mm, N<3 X: Length, Y: Width
> 0.3mMDK0.5Mm, N<1 e e
> D>O%nm N=0 x N
>/% Di nqe>5mm %'.'e_ ¥
NS Y T
4 Polarizer Scratches > %\/<O 03mm, Ignore L: Length, W: Width
»  0.03mm<W=<0.05mm, L<5mm, N<3 4_ |_| sl
> 0.05mm<W<0.08mm, L<4mm, N<1 ’\/\[
> W>0.08mm, N=0 W
5 »  Visible inside dirt would be judged as Line 1 & 2
as above
{ ) »  Erasable dirt is ignore
6 7 \/-\’ esive/OCA (Minor) It is not allowed if the adhesive overflow to the
. Viewing Area or its boundary due to the adhesive is
¥ not placed correctly
7 OCA Bubble (Minor) » Judged as Line 1 as above.
» 5% OCA bubble of delivery is allowed and
acceptable.
8 Surfacing(Minor) Conform to approved sample or judged by Formike

QA standard level.

INSPECTION CRITERIA
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®  Other defects

No | Item Criteria Remark

1 FPC (Minor) >  Any crack or breakage which effect the function
are not allowed

Disregard if the dirty removed

2 Backlight (Minor) Power up is allowed.

Breaking off is not allowed.

YV V V|V

The scratch which may causes a problem in

practical use is not allowed €% Y%

3 Bezel (Minor) »  Erasable dirt is ignore

Notes:

1. If any specific defect is not included in the above defect table, this defect should be judged by Formi;l%e.
2. W: Width, L: Length D: Average Diameter N: Count. B

8.1.4 HEKH K RINEFSE R BIGE KRR
Visual inspection criterion in electrical display of bonding refer to each display.
A ND
8.2 TFT ®Jlks¥E TFT Inspection Criteria N\ T
8.2.1 AMREARYE (HAL) Visual inspection crlterlon in Mt% | appearance

® Glass defect _ % \_
No | Item Criteria N Remark
1 Dimension (Minor) By engineering dlagram 4 I T
%, Y +
L_*_ IO
—— x —
2 Crack (Major) .
3 Corner (Minor) A
: " Y
T: Glass thickness
Z: Thickness
Y X: Length
Y: Width

INSPECTION CRITERIA FORMIKE ELECTRONIC CO., LTD 8/13 Ver. 4.0
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4 Side (Minor)

X <5mm
Y <3 mm

Z< T

Ignore

T: Glass thickness
Z: Thickness
X: Length

Y: Width

® TFT defect in appearance

No | Item

Criteria

1 Foreign Spot (Minor)
Including:

®  Black spot,

®  White spot

®  Pin hole

B Foreign particle

» D=<0.15mm, Ignore
0.15mm<D<.0.3mm,
0.3mm<D, N=0

Distance=5mm

YV V V V

Ignore if out of Area AA '

D =(X+Y)/2,
X: Length, Y: Width

N<3 Ve

D=(X+Y)/2

ﬂ.&# .

2 Foreign Line(Minor)

L: Length, W: Width

Including: {_ L —
®  Blackline | id/
m  White line W
B Bright line

3 Polarizer Dent/Air Bubble D =(X+Y)/2,
(Minor) >§V§O mm<D<0.3mm, N<3 X: Length, Y: Width

> \%:.‘3mm<D<O.5mm, N<1

D=(X+Y)/2
>  D>0.5mm, N=0 x 1
>  Distance=5mm ﬂ.r6_ v

T

4 »  W<0.03mm, Ignore L: Length, W: Width
> 0.03mm<W=<0.05mm, L<4mm, N<3 .(_ |_| —
»  0.05mm<W=<0.08mm, L<4mm, N<1 i
> W>0.08mm, N=0 W
»  Ignore if out of Area AA

hd

®  Other defects

No | Item Criteria Remark

1 FPC (Minor) > Any crack or breakage which effect the function

are not allowed

»  Disregard if the dirty removed

INSPECTION CRITERIA FORMIKE ELECTRONIC CO., LTD 9/13 Ver. 4.0
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LCD-SOLUTION-TOUCHSCREEN

2 Backlight (Minor) >  Power up is allowed.
»  Breaking off is not allowed.
»  The scratch which may causes a problem in
practical use is not allowed
3 Bezel (Minor) »  Erasable dirt is ignore

8.2.2 Wil iArE (HA) Visual inspection criterion in electrical display

Y

® Glass defect s,
No | Item Criteria Remark S
1 No display (Major) Not allowed
B Abnormally
B Short circuit
2 Missing line (Major) Not allowed |
3 Darker or lighter line Not allowed
. -
4 Weak line (Minor)
® Display Inspection )
No | Item . Criteria Remark
1 Bright / Dark dot ltems Area | Area O | Total i a2
e
Bright 1 1 1 5|3 Vi4
Dark 1 3 3 v 1 V2
Bright & Dark | 2 3 4
2 adjacent 0 0 0 |
H
dots
Minimum Distance = 5mm 1.1sub-pixel: 1R or 1G or 1B
,\ 2.Point defect area=1/2 sub pixel
2 'ﬁny bright dot Visible through 6% ND filter D =(X+Y)/2,

» D<0.15mm, Ignore X: Length, Y: Width
»  0.15mm<D<0.3mm, N<3
D=(X+Y)/2
> 0.3mm<D=<0.35mm, N<A1 x
>  D>0.35mm, N=0 o e
»  Distance=5mm . T Y
Ignore if out of Area AA
INSPECTION CRITERIA FORMIKE ELECTRONIC CO., LTD 10/13 Ver. 4.0
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4 Mura/Waving/ Hot spot Not visible through 6% ND filter in 50% gray or judge
by limit sample if necessary
* Note:
1. Defect which is on the Black Matrix (outside of active area) are not considered as a defect.
2. If any specific defect is not included in the above defect table, this defect should be judged by Formike.

3. W: Width, L: Length

D: Average Diameter

N: Count.

8.3. i FE4r¥E Touch screen criteria

No | Item Criteria Remark
1 Newton’s ring »  =<1/4 of the whole area of touch screen Under ézy Ii;ht
(regular) (Minor) and it is not to reduce the usability of - -
product for its intended purpose is / i
allowed \&a y 0
e’ i
»  >1/4 of the whole area of touch screen e ~60°
and it is reduce the usability of product for-.
its intended purpose is not aIIowed: , %
2 Newton’s ring (irregular) | > <1/3 of the whole area of touch sc$ n| Under day light
(Minor) and it is not to reduce the usability,of -
product for its intended p 'Vpo Selis. i
acceptable Q) ﬂ Y -0
> >1/3of the wholéfz%ea touch screen ~|~e0°
> anditis reduce the usability of product for
its intended p ose is not allowed
3 Color (Minor) Conform///; to as%rg‘e\sgg sample or judged by For cover PMMA / PC / glass which are
Formike QA standard level. Slightly color with printing only
diff'e:r‘&_ig‘é in different lots is allowed
4 Silk-screen (Minor) A > Co%‘orm to approved sample or judged by
Including: \ Formike QA standard level. Slightly color Ae B(
m  Color difference in different lots is allowed (ii) V)
[ ] Patter%?» Tolerances of sizes and position R é@ D
m  Font ° +0.15mm are allowed. It is shown in (i), (ii)
& (iii), other tolerances are according to A
drawing (iii)
For cover PMMA / PC / glass which are
‘ with printing only
5 Ink Peeling/scratches »  Any defect in Area A & B that are not to | For cover PMMA / PC / glass which are
( Minor) reduce the usability of product for its | with printing only
(Surface) intended purpose is ignore.
» Any defect on A & B area has been
repaired and it is invisible on surface is
acceptable
» Area AAis not allowed

INSPECTION CRITERIA
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6 Foreign Spot (Minor) » D<0.15mm, Ignore D =(X+Y)/2,
Including: »  0.15mm<D<c0.3mm, N=<3 X: Length, Y: Width
B Black spot, » 0.3mm<D, N=0 D= (xev)/2
B White spot »  Distance=5mm x
B Pinhole > Ignore if out of Area AA ﬁ.'e% v
B Foreign particle )
7 Foreign Line(Minor) »  W=<0.03mm, Ignore L: Length, W: Width_
Including: > 0.03mm<W=0.05mm, L<4mm, N<3 .(_ |_| —
B Blackline »  0.05mm<W=<0.08mm, L<<4mm, N<1 ' 5\‘/
B White line > W>0.08mm, N=0 W
®  Bright line » Ignore if out of Area AA /)
8 Inside Dirt (Minor) »  Visible inside dirt would be judged as Line 1 &2 as
above ( o )
>  Erasable dirt is ignore N Y
9 Dent/Air Bubble » D<0.2mm, Ignore D =(X+Y)/2,
(Minor) »  0.2mm<D<0.3mm, N<3 P X: Length, Y: Width
> 0.3mm<D=<0.5mm, N<1 D= (xsY)/2
»  D>0.5mm, N=0 x
>  Distance=5mm %'.'e% ¥
T
10 Scratches >  W<0.03mm, Ignoreff L: Length, W: Width
(Minor) > .(_ |_| —
> "
> W
>
11 Glass defect
(Corner )
(Minor) A
Ignore if they do not affect the function
T:thickness of glass, X:
Length, Y: Width of
thickness
12 Edges
» X < 5.0mm,
» Y < 2.0mm
> Z<T

Ignore if they do not affect the function

T:thickness of glass, X:
Length, Y: Width of
thickness
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13 | Glass defect Not allowed
(area AA& A)
(Major)
Notes:
1. If any specific defect is not included in the above defect table, this defect should be judged by Formike. <
2. W: Width, L: Length D: Average Diameter N: Count. %
9. Others.

\&

Issues that are not defined in the INSPECTION CRITERIA shall be discussed and agre bh\ﬁ[’)arties. The final result

is subject to FORMIKE

10. Revised Record

Version | Revise record

g&e

1.0 First issue Feb. 20", 2010.
20 Adding bonding standard June. 1%, 2015
3.0 Revise Doc No. completed the standard July. 1% 2015
4.0 Revise page 2 & 3 Oct 10", 2015
5.0 Dec. 1%, 2015
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