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Specification of LCD Module Type
Item No.: JOSOWVCNO0205

1. General Description

e Display type: 800x 480(RGB) dots, TFT-LCD Module
e LCDsize: 5.0 inch

e  View Direction: 6 O’clock(grey scale inversion)

e  Backlight: 12 LED B/L White

e  Capacitive touch panel.

2. Mechanical Specifications

The mechanical detail is shown in Fig. 1 and summarized in Table 1 below.

Table 1
Item Contents Unit

LCD Type TFT TRANSMISSIVE, Normally white /
Viewing direction 6:00(grey scale inversion) O' Clock
Module outline (W x HxD) 113}3’213)5 x100.7 x 4.925(NOT INCLUDE mm
Active area (WxH) (TFT) 108.0x64.8 mm
View area (WxH) (Cover) 109.0x65.8 mm
Number of Pixel 800(RGB) x480 Pixel

Source: ILI6122 /
Driver IC Gate: I1LI15960

Ctp: FT5426
Backlight Type 12 white LEDS /
Interface Type Parallel RGB 24-bit /
Input voltage 3.3 \Y
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TFT
CONTROLLER

ZEN

vDD, CLK, DISP,
DE, HSYNC,
VSYNC

TP

CONTROLLER

FT5426

ZON

RST,
VCE,
GND,
INT,

12C SDA
12C SCL

LEDA
LEDK

CUSTOMER
SYSTEM

Figure 3: block diagram
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3. Interface signals
Table 2a: CON-TFT
Pin No Symbol Function
1 LEDK Cathode of Back Light
2 LEDA Anode of Back Light
3,29,36 GND Ground
4 VDD Power supply
5~12 RO~R7 Data bus (red)
13~20 G0~G7 Data bus (green)
21~28 B0~B7 Data bus (blue)
29 GND Ground
30 CLK Pixel clock signal
31 DISP Display on/off control
32 HSYNC Horizontal sync signal
33 VSYNC Vertical sync signal
34 DEN Data enable
35 NC No connection
36 GND Ground
37. 38 NC No connection
39 UPDN Gate scan direction control
40 SHLR Source shift direction control
Table 2b: CON-CTP
Pin No | Pin Name Description
1 RST The resgt signal from host to CTPM, active low, and the low
pulse width should be more than 1ms.
2 VCC Power supply for logic.
3 GND Power ground.
4 INT External interrupt to the host.
5 I°C_SDA | I°C data input and output.
6 I°C_SCL | I°C clock input.

4. Maximum absolute values

ITEM SYMBOL STANDARD UNITS
Supply Voltage for Logic VCC 2.7103.6 \Y
Operating temperature TOP -20 to +70 ‘©
Storage temperature TST -30 to +80
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5. Electrical Specifications
5.1 TFT-LCD Module Characteristics
ITEM SYMBOL | CONDITIONS MIN TYP MAX UNITS
Power-supply Voltage VDD Ta=25°C 3.0 3.3 3.6
Inout Volt VIH H level 0.7 xVDD — VDD A%
nput vottage VIL L level VSS — |03 xVvDD
Supply Current For IDD VDD=3.3V — — | = mA
Logic
Note: The supply voltage for Vicp has to be adjusted by VR or Software.
5.2 Back-Light Unit
Item Symbol Min Typ | Max Unit Condition
Forward voltage Vf 17.4 | 18.3 19.8 [f=40mA
Luminance (only .
backlight) Lv 6500 | 8500 - cd/m2 I[f=40mA
Number of LED -- 12 Piece --
Connection mode P Parallel - -
Lumlnapce Avg 80 o
uniformity
5.3 CTP Characteristics
Parameter Symbol Conditions Min. | Typ. Max. |Unit
Current consumption VDD3 =2.8V
( Normal operation Topr Ta=25C -- 12.76 - mA
mode ) MCLK=24MHz
Current consumption VDD3 =2.8V
( Monitor mode ) Imon Ta=25C - 0.43 - mA
MCLK=24MHz
Current consumption VDD3 =2.8V
( Sleep mods) P Islp Ta=25°C - | @ - uA
MCLK=24MHz

5.4 Estimated Luminance Lifetime
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The luminance lifetime is the time from initial luminance to half-luminance.

This lifetime is the estimated value, and is not guarantee value.

Estimated
luminance lifetime
Condition (Life time Unit
expectancy) Notel,
Note2
LED 25°C (Ambient temperature
elementary of the product) Continuous 20,000 h
substance operation, IL=20mA/One circuit

Notel: Estimated luminance lifetime is not the value for an LCD module but the value for LED

elementary substance.

Note2: By ambient temperature, the lifetime changes particularly. Especially, in case the product

works under high temperature environment, the lifetime becomes short.
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6. AC Characteristics
6.1 24-BIT RGB Interface

H Puls
—

HSD

DE

e Width{tHrw)

i

CLKINJ

DO[7:0] { : ::f R IRiRﬂRiRiR:IRIR:?IRIIIRhR»— .......
I| W |I Illzlll'_‘,l'_ |_|| ||_‘ ||j| _|I
D1[7:0] 1 | I h: GiGﬂG?b!G?GIGbGI{JMJI— --------
D2[7:0] | :' ------- IIBIBIIB:IBlB:lIBIlB:IIBI[IB;BP ________

_H. Back Porch (tHep)

Active Area (tHD)

781 782 793 T94 ?Q eo BT ?98 ?99

|'_| A W1 v

------- +R:IRIR:I,RIIIR|1R!RER:IR | |
T O O L Ll e
|_‘ M | 1 | ' I'_II I.'_‘, I’_'|' \

_____ ‘|G:||GIG:|{J|(J|:G:|G“J:|G il :“_““": | | :|:
I; \ | |_| I | | I| ||_||' | ||_|| II |||_|I | III_
RIRR R R RN T T

—————— JB:I:BIB:I,BIIBII:B:IB!BIIB e U

| I || i ||| ,I |I_‘||_‘| '|_|'| 'II_'I' |

Totale Area (fH)

| Horizontal Input Timing

. Value :
Parameter Symbol Min. | Typ. | Max. Unit
Horizontal display area tuo -- 800 -- CLKIN
CLKIN frequency foik - 333 50 MHz
1 Horizontal line period tyy 862 | 1056 | 1200 | CLKIN
Min. -- 1 -- CLKIN
Hsﬁi dﬁﬁ'se Typ. | tuew ~ CLKIN
Max. 40 CLKIN
HSD back
porch SYNC tme 46 46 46 | CLKIN
HSD front
norch SYNC e 16 | 210 | 354 | CLKIN

Horizontal Input Timing
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—>| tvpw [«
VSD
wso [ TPPTOT POOTOO0T  JUTUIryT
DE 1S 0 1
. Back Porch ('NBF'] Active Area (tvo) Front Poreh (tFr
: Totale Area (iv) :
| Vertical Input Timing
Value .
Parameter Symbol Min. | Typ. | Max. Unit
Vertical display area tvp -- 480 -- HSD
VSD period time ty 510 | 525 | 650 HSD
VSD pulse width tyew 1 -- 20 HSD
VSD back porch tvep 23 23 23 HSD
VSD front porch tvep 7 22 147 HSD
Vertical Input Timing
6.2 SYNC-DE mode timing diagram
DE Mode (MODE='1")
DEN /i
| tEST .
tcPH !
CLKIN \\ ,/ \\ ?0%/—,— -ho% '0%7& N Va N\ 700, \ 70%: \ /
(CLKPOL=1") \__/ \_/ %ﬂ-/ 2 N/ N S test\/
i / ‘\.. ¥/ ;
Dx[7:0] 2nd data>{ bt >/Last§datax
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SYNC Mode (MODE=0’)

Note: For prevent anormal operation, tgsr must be longer than 10us during Power ON sequence.

_ — ! y
CLKIN ~\ T\ N\ 7T\ SN/
(CLKPOL=1) \_ /  \__/ /N NS N
b tvsT . fvHD >E Y
VSD
ann 3034
D -« tHHD :,: & : II.
0% L 30% X a0% |
tHST — o] l—— E
6.3 Power ON/OFF sequence
#16msg
-« Power ON Sequence « » Power OFF Sequence
VDD
.—
TroR<20ms
VDDA
) tRsT-10us
RSTBE
STBYB
DELaY=1us
- f—
12 53 4 56 7 & 4)40[11 12 13 12 3|14 56 7
VSD
3 r v r
 4VSD 3VSD,le 4VSD
Source . \/ \/
I Fh
Dutput 00h Maormal Display 0 3
BLKEN Enable Disable
(Outpuf) f! A0S0 >
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6.5 12C Interface
6.5.1 CTPM interface to Host
Figure 5 shows how CTPM communicates with host device. I12C interface supported by FT5426 that is
two-wire serial bus consisting of data line SDA and clock line SCL, used for serial data transferring between
host and slave device. INT port and RST port form the control interface. The INT port is controlled by
FT5426, it will send out an interrupt request signal to the host when there is a valid touch on CTPM. Host
can send the reset signal to CTPM via RST port to reset the FT5426 if needed.

II/-- 4 &) -\-\\
CTPM
- Sh -
i} RN
CTP Host
15426 INT: > '
- - - RST
GNIX
o v

Figure 5: CTPM and Host connection

6.5.2 T°C Read/Write Interface description
It is important to note that the SDA and SCL must connect with a pull-high resistor respectively before you
read/write 12C data. The I12C is always configured in the Slave mode. The data transfer format is shown in

Figure 2-4.

: | MSB ACK from ACK from |
I : slave receiver : :
e AW AW WA AWAW |
T D (O U O WY b i b |
STIA_R_’ll‘ I 2 36 7 8 9 1 2 378 9 !
1or ——
ACK
repeat START ACK Stop

Figure 6: 12C Serial Data Transfer Format

Table 3 lists the meanings of the mnemonics used in the above figures.
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Table 3: Mnemonics Description
Mnemonics Description
S I2C Start or 12C Restart
A[6:0] Slave address ,7bits(011 1000)
R/'W READ/WRITE bit, ‘1’ for read, ‘0'for write
A(N) ACK(NACK) bit
p STOP: the indication of the end of a packet (if this bit is missing, S will indicate the
end of the current packet and the beginning of the next packet)

& Host write data to slave

Slave Addr Data Address[X] Data [X] Data [X+N-1]
SAAAAAAARARRRRRRRRADDDDDDDDA DDDDDDDDAP
6 54321 0W (76543210 76543210 76543210
3 3 3 5 32
> 2R 7 ~ ~ Q

— T
€ Host read data from slave
Step1: write data address
Slave Addr Data Address[X]
SAAAAAAARARRRRRRRRAP
654321 0W (76543210
v = [V e!
- Er} fnf} =
> = = ~ 2
~ — —
— (T
Step2: read data
Slave Addr Data [N] Data [X+N-1]
SAAAAAAARADDDDDDDDA DDDDDDDDAP
65432 10W 765432120 76543210
E’] G‘E ~ ~
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6.5.3 Interrupt signal from CTPM to Host
As for standard CTPM, host needs to use both interrupt signal and 12C interface to get the touch data.
CTPM will output an interrupt request signal to the host when there is a valid touch. Then host can get the
touch data via 12C interface. If there is no valid touch detected, the INT will output high level, and the host
does not need to read the touch data. There are two kinds of method to use interrupt: interrupt trigger and
interrupt polling.
Touch Start Touch End

/INT

Serial
Data

Mata (I)’acke ata ﬁ’acke ______ ata gacl‘:e Blank

Figure 7: Interrupt query mode
As for interrupt polling mode, INT will always be pulled to low level when there is a valid touch point, and

be high level when a touch finished.

Touch Start Touch End

/INT

Serial
Data

Figure 8: Interrupt trigger mode
While for interrupt trigger mode, INT signal will be set to low if there is a touch detected. But whenever an
update of valid touch data, CTPM will produce a valid pulse on INT port for INT signal, and host can read the
touch data periodically according to the frequency of this pulse. In this mode, the pulse frequency is the touch

data updating rate

6.5.4 Reset Signal from Host to CTPM
Host can send the reset signal via RST port to reset CTPM. The reset signal should not be set to low while
in normal working mode. The RST port can also be used to active the CTPM in hibernate mode. Note that the

reset pulse width should be more than 1ms.
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7 CTP Register Mapping

This chapter describes the standard CTPM communication registers in address order for working mode.

7.1 Working Mode
The CTPM is fully functional as a touch screen controller in working mode. The access address to read and

write is just logical address which is not enforced by hardware. Here is the working mode register map.

Register Map [Working Mede]

ADDR. | BW Name b7 | b6 | b5 [ b4 b3 b2 b1 b

Dx00 | EW Mode_Switch Device Mode[2:0]

Ox01 | RO Guesture Gesture [D [7:0]

Dx02 | RO Cur Point Mumber of touch points]7:0]

0x03 | R0 |  TOUCH1XH “Er,f::"t 15t Touch X Position[11:8]

Ox04 | RO TOUCH1_XL 1st Touch X Position[7:0]

0x05 | RO TOUCHL1_YH 15t Touch [D[3:0] | 15t Touch Y Position[11:8]

OxD6 | RO TOUCH1_YL 1st Touch Y Position]7:0]

Ox07 | RO | TOUCHL_ WEIGHT 15t Touch Weight[7:0]

Dx08 | RO TOUCH1_MISC 15t Touch Area[3:0]
Znd

Ox09 | RO TOUCHZ_XH Event Znd Touch X Position]11:8]
Flag

Ox0A | RO TOUCHZ XL 2Znd Touch X Position[7:0]

Ox0B | RO TOUCHZ_YH Znd Touch ID[3:0] | Znd Touch ¥ Position[11:8]

0x0C | RO TOUCH2_YL 2nd Touch ¥ Position[7:0]

0x0D | RO | TOUCHZ WEIGHT Znd Touch Weight[7:0]

Ox0E | RO TOUCHZ_MISC Znd Touch Area[3:0]
3rd

0x0F | RO TOUCH3_XH Event 3rd Touch X Position[11:8]
Flag

Ox10 [ RO TOUCH3 XL 3rd Touch X Position]7:0]

Ox11 | RO TOUCH3_YH 3rd Touch ID[3:0] | 3rd Touch ¥ Position]11:8]

Ox12 | RO TOUCH3_YL 3rd Touch Y Position[7:0]

Ox13 | RO | TOUCH3_WEIGHT 3rd Touch Welght[7:0]

Dx14 | RO TOUCH3_MISC 3rd Touch Area[3:0]
4th

0x15 | RO TOUCH4_XH Event 4th Touch X Position[11:8)
Flag

Oxlé | RO TOUCH4_XL 4th Touch X Position[7:0]

0x17 | RO TOUCH4_YH 4th Touch ID]3:0] | 4th Touch ¥ Position]11:8]

Ox18 | RO TOUCH4_YL 4th Touch Y Position[7:0]

0x19 | R0 | TOUCH4 WEIGHT #th Touch Weight[7:0]

Ox1A | RO TOUCH4_MISC 4th Touch Area[3:0]
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Sth
1B | RO TOUCHS_XH Ewvent Sth Touch X Positon]11:8]
Flag
x1C | RO TOUCHS XL Sth Touch X Position]7:0]
Ox1D | RO TOUCHS_¥H Sth Touch 1D]3:0] [ Sth Touch Y Position[11:8]
x1E | RO TOUCHS YL Sth Touch ¥ Positlon]7:0]
0x1F | B0 | TOUCHS WEIGHT Sth Touch Welght]7:0]
Ox20 | RO TOUCHS_MISC Sth Towch Area[3:0]
aith
Oxz1 | RO TOUCH&e_XH Event tith Touch X Positdon]11:8]
Flag
0x22 | RO TOUCHG_XL a5t Touch X Position]7:0]
Ox23 | RO TOUCH&e_YH b5t Towch 1D[3:0] | b5t Towch ¥ Posidon[11:8]
Ox24 | RO TOUCHBE YL st Touch Y Positon[7:0]
0x25 | B0 | TOUCH& WEIGHT 65t Touch Welght[7:0]
Ox26 | RO TOUCHG_MISC 6st Touch Area[3:0]
7th
0x27 | RO TOUCHT_XH Event 7th Touch X Position]11:8]
Flag
Oxzd | RO TOUCHT XL Tat Touch X Position]7:0]
0x29 | RO TOUCHT_YH 75t Towch ID[3:0] | 75t Touch Y Positon[11:8]
(x2A | RO TOUCHT YL Tst Touch ¥ Positlon[7:0]
2B | B0 | TOUCHT WEIGHT 75t Touwch Welght[7:0]
xZC | RO TOUCHT_MISC Tst Touch Area[3:0]
. . 8th Event
iD | W TGN Flag Bst Touch X Position[11:8]
xZE | RO TOUCHE XL Bst Touch X Positon]7:0]
xZF | RO TOUCHB YH Bst Towch ID[3:0] | Bzt Touch ¥ Positdon]11:8]
0x30 | O TOUCHE YL fist Touch Y Positlon[7:0]
0x31 | B0 | TOUCHS WEIGHT Bst Touwch Welght[7:0]
0x32 | RO TOUCHS MISC fist Touch Area[3:0]
. . th Event
33 |30 TOUCHIN Flag 9st Touch X Position[11:8]
Ox34 | RO TOUCHS XL G5t Touch X Position]7:0]
0x35 | FO TOUCHS YH 9zt Touwch 1D[3:0] | Qgt Towch ¥ Position]11:8]
Ox36 | BO TOUCHS YL 95t Touch Y Positon[7:0]
0x37 | B0 | TOUCHY WEIGHT Gzt Towch Welght[7:0]
0x38 | RO TOUCHS_MISC st Touch Area[3:0]
10th
39 | 80| TODCHIOXH Er"|§.:t 10st Touch X Position[11:8]
34 | RO TOUCH1O XL 10st Touch X Positdon[7:0]
ox3E | RO TOUCH10_YH 105t Touch ID[3:0] | 1t Touch ¥ Positdon]11:8]
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Ox3C | KO T HIL YL 1idst Touch ¥ J-‘n.'iil:ln]l[?:[!]
Ix30 | B0 | TOUCH10 WEIGHT 10st Towch 'Ih'E]g]'lt[? :H]
iix3E | FO TOULHLD MG 10st Touch .-’Ll'Ea[E:l.II]

Register Description

DEVICE MODE

This is the device mode register, which is configured to determine the current mode of the chip.

Address Bit Address Register Name Description

0x00 6:4 [2:0]Device Mode | 000b  WORKING Mode
100b  TEST Mode

GEST _ID

This register describes the gesture of a valid touch.

Address Bit Address Register Name Description
0x01 7:0 Gesture ID[7:0] Gesture ID
0x10 Move Up
0x14 Move Right

0x18 Move Down
0x1C Move Left
0x48 Zoom In
0x49 Zoom Out

0x00 No Gesture
TD STATUS
This register is the Touch Data status register.
Address Bit Address Register Name Description
0x02 7:0 Number of touch points [7:0] | The detected point number, max. 10

Pn XH (n:1-5)
This register describes MSB of the X coordinate of the nth touch point and the corresponding event
flag.
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Address

Bit Address

Register Name

Description

0x03
0x09
OxOF
0x15

7.6

Event Flag

00b: Press Down

01b:
10b:
11b:

Lift Up
Contact
No event

0x1B

wh

Reserved

0x21
0x27
0x2D
0x33
0x39

L3
< | =

Touch X Position [11:8]

Pn XL (n:1-5)

This register describes LSB of the X coordinate of the nth touch point.

Address

Bit Address

Register Name

Description

0x03
0x09
0xOF
0x15

7:6

Event Flag

00b: Press Down

MSB of Touch X Position in pixels

01b:
10b:
11b:

Lift Up
Contact
No event

0x1B

wh

Reserved

0x21
0x27
0x2D
0x33
0x39

%)
< | =

Touch X Position [11:8]

MSB of Touch X Position in pixels

Pn YH (n:1-5)

This register describes MSB of the Y coordinate of the nth touch point and corresponding touch ID.

Address

Bit Address

Register Name

Description

0x04
0x0A
0x10
0x16
0x1C
0x22
0x28
0x2E
0x34
Ox3A

Touch X Position [7:0]

LSB of the Touch X Position in pixels

Pn YL (n:1-2)

This register describes LSB of the Y coordinate of the nth touch point.
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Address Bit Address Register Name Description
0x05 - . Touch ID of Touch Point. this value is
0x0B 4 Touch ID[3:0] 0x0F when the ID is invalid
0x11
0x17
0x1D
0x23 . . e
0x29 3:0 Touch Y Position [11:8] MSB of Touch Y Position in pixels
x2
0x2F
0x35
0x3B

® Pn WEIGHT (n:1-5)
This register describes weight of the nth touch point.

Address Bit Address Register Name Description

0x07
0x0D 7:0 Touch Weight[7:0] Touch pressure value
0x13
0x19
0x1F
0x25
0x2B
0x31
0x37
0x3D

® Pn MISC (n:1-5)

This register describes the miscellaneous information of the nth touch point.

Address Bit Address Register Name Description

0x08
O0x0E
0x14 7:4 Touch Area[3:0] Touch area value
Ox1A
0x20

0x26
ox2C
0x32
0x38
0x3E

93]
<

Reserved




FS-JOSOWVCNO0205 REV.A

=] 1L
B = DEC/2016
PAGE 22 OF 34
8. Optical Characteristics
ops . Uni
Item Symbol Condition Min. | Typ. | Max ¢ Note
Top 40 50 - deg.
Viewing Bottom CR=7 60 70 - deg. | (1), (4),
angle Left 60 70 - deg. 5)
Right 60 70 - deg.
: 6=0° (2), (4),
Contrast Ratio CR 25C 400 500 - - (5)
) Rising: Tr o - 10 20 ms | (3), (4)
R t 0 = 5 >
eSponse Hime Falling: Td 0 - 15 30 | ms | (5
: Wx 0.26 | 0.31 0.36
White Wy 028 | 0.33 | 0.38
Color Red Rx 0.50 | 0.55 0.60
chromaticity Ry 0 =0° Normal 029 | 0.34 0.39 (1), (4)
(CIE1931) Green Gx viewing angle 0.31 0.36 0.41 ’
Gy 0.54 | 0.59 0.64
Blue Bx 0.10 | 0.15 0.20
By 0.04 | 0.09 0.14
Luminance (across the | Lv 2
LCD) - 250 - cd/m

Note: Above characteristics are taken using SHARP corresponding materials and module components.

Photodetector BMS5

TFT-LCD module

N

Field=2"

L[

400mm

LCD panel

Fig. Optical characteristics measurement method

Center of the screen
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81 6 and ¢

/

/
vew iy

The contrast of the display is optimal when
viewed in the “View Direction” (b = 0°).
00 < 6 <90,0 <= ¢ <360

8.2 Contrast ratio Cr

Brightmess Brightness of non-selected dot

_____________ ' 7

Brightness of selected dot

Driving Voltage

Contrast Ratio: C, = B,./ B.
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8.3 Response times TR and TF

Non-selected state

Selected state

g
4

Non-selected state

.
L

Brightness

8.4 Optical measurement system

Tz

Light source (for reflective type LCD)

Normal

Time

Tr

Photo-meter

LCD front side

Light source (for transmissive/transflective type LCD)
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8.6 Transparency & Hardness

8.6.1 Transparency

ITEM CONDITION MIN. | TYP. | MAX. | UNIT
TRANSPARENCY ,
Ta =25°C 85 — — %
NOTE (1)

Note(1): Optical measurement should be executed after panel is secured. Measurement process
should bo executed in a stable, windness, and dark room. Optical specifications should be measured by

Epectrophotometer

8.6.2 Hardness

ITEM | DESCRIPTION |
SURFACE
HARDNESS

7H (MIN.)
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9. Quality Units
9.1 Reliability
No. | Test Items Test Condition REMARK
1 | High Temperature Storage Test Ta=+80°C Dry 120h
2 | Low Temperature Storage Test Ta=-30°C Dry 120h
3 | High Temperature Operation Test Ta=70°C Dry 120h
4 | Low Temperature Operation Test Ta=-20"C Dry 120h
High Temperature and High (e o
> Humidity Operation Test Ta=40°C 90%RH 240h
Panel surface / top case.
6 | Electro Static Discharge Test Contact / Air: £6KV / 8KV, Non-operating

150pF, 330Q

Shock Level: 100G
Waveform: Half Sinusoidal

7 | Shock Test (non-operating) Wave Shock Time: 6ms
Number of Shocks: 3 times for
each X, +Y, +Z direction

Frequency range: 10Hz ~ 550Hz
Stoke: 1.3mm Sweep: 1.5G,

8 Vibration Test (non-operating) 33.3~400Hz

Vibration: Sinusoidal Wave, 1Hrs

for X,YZ direction.
9 | Thermal Shock Test -30°C(0.5h) ~ 80°C(0.5h) / 100
cycles

* 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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9.2 Inspection quality criterion

1. Inspection method

An appearance inspection should be conducted at 30 cm or more distance/height from the
inspector's eye sight to the LCD module surface under fluorescent light. The distance between LCD
and fluorescent lamps should be 100 cm or more. Viewing angle for inspection is 45° from vertical

against LCD.
Fluorescent ]
Lamps
4N
30cm
100cm
- Q?
I I N ]
2. Quality Level
The AQL for major and minor defects is defined as follows:
Partition Definition ACL
Major defect Functional defective in product. 0.1
Meet all functions of product but
Minor defect 0.25
have some cosmetic defective

3. Definition

3.1The environmental condition of inspection
1) Ambient temperature : 227 +57C. 65+ 20%RH

21 Function inspection:

less than 300Lux

31 Visual inspection: 750+ 150Lux
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3.2Definition of dot defect
The size of a defective dot over 1/2 of whole dot, and all of bright dot or dark dot defect must be visible
through ND 5% filter.
3.2.1 Bright dot
Dots appear bright and unchanged in size in which LCD Cell is displaying under black pattern.

) two adjacentdots
single dot ’

three adjacentdats

3.2.2 Dark dot

The same definition of bright dot, but always display dark in white pattem

3.2.3 The usage of ND 5%

Use the ND 5% to cover bright/dark dot within 2s,it should be judged OK if it's invisible.
4. Visual Inspection Standard

Defect Inspection Criteria

1.A<2.0 mm , B=2.0 mm ,C<T Ignore
2. A=20mm ,or B=2.0mm
Not allowed

1
Comer Broken
(Minor)
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i 1. A<15 mm , B=1.5 mm , C<T
CF Glass | 'gnore
2 h 2.A=15mm, orB=>15mm
Corner Broken ,;"" Not allowed
(Minor) 3. To be applied to both CF and TFT glass
1. A1 5 mm, B=1.5 mm, CsT
Ignore
3 2ZA=15mm, orB=15mm
Corner Broken Not allowed
(Minor) 3. To be applied to both CF and TFT glass
1. A=0.8 mm, C=T lgnore
4 B Length Ignore
Pad 2.A=0.8 mm, Not allowed
Broken
(Minor)
5 1. A=0.8 mm, C=T lgnore
B Length Ignore
Side 2.A=08 mm, Not allowed
Broken
(Minor)
6 Not allowed
Glass crack
(Major) TFT Glass
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Spots on Dimensions Acceptable
. Numbers
7 polarizer - -
: d=0.1mm Ignore *1
I 0. 1mm-<d=0.30mm 2
_ &= 0.30mm 0
(Minor) -«— - 1:The distance between dot defects should be
®= (a+h)/2 more 5MM apart
2:Judge by negative-film card
. . Acceptable
Dimensions
Numbers
W=0.03mm Ignore
L=3 mm 3
8 . 0.03mm-=-W=0.05mm
(Minor) Scratched on polarizer L<3 mm 1
0.05mm-=wW=0.1mm
Lz3 mm or W=0.1 mm 0
1:The distance between dot defects should be
more 5SMM apart
2:Judge by negative-film card
1. ITO non envelop silicon
reject
9 2. Silicon area not match with document
request reject
Envelop silicon on glass 3. Silicon not cover with all ITO
. reject
(Major) 4. Glue wet to the LCD upper POL or the
bottom POL. And the connector over the
LCD PIN. (Include FFC. FPC.. etc)
reject
10
Keep out light cover/ protection cover | 1. Miss the cover reject
(Major)
1. Scratch. the line broken off  reject
n TCP IC/ EPC 2. The F’I_N oxidation, broken off, dirFy, bend,
(Major) distortion _ reject
3. FPC protection cover fix no good or
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deflection over the drawing request
reject
1.The size don't match with the drawing .
12 _ reject
Backlight
(Major) acklig 2. Dirty, finger mark reject
3. Scald reject
1.tack weld reject
2 welding shifting less than 1/3 FPC pin
13 Weld J.welding short out  reject
(Major) 4 very little or too much tin reject
S5tinseat =0.13mm
6.FPC cock reject
13 _ 1.area=1/4 LCD display area reject
LCD b
(Minor) rainbow 2 visible at display reject
5. Electronic Inspection Standard:
Defect Inspection Criteria
Dimensions Acceptable Numbers
1 Black/White $=0.1mm Ignore
spot 0. 1TmMm="2=0.30mm 2
(Minor) P 0
1:The distance between dot defects should be more 5MM apart
2-Judge by negative-film card
Dimensions Acceptable Numbers
W=0.03mm lgnore
2 L=3 mm 3
. Black/White 0.03mm-=W=0.05mm
(Minor) . ,
line L=3 mm 1
0.05mm-=wW=0.1mm
L=3 mm or W=0.1 mm 0
1:The distance between dot defects should be more 5MM apart
2-Judge by negative-film card
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Dimensions Acceptable Numbers
Single bright dot =1
Two adjacent bright dots reject
Three adjacent bright dots reject
3 Bright/dark dot | | Single dark dot =32
(Minor) Two adjacent dark dots =1
Three adjacent dark dots reject
1:The distance between dot defects should be more SMM
apart
2 Total dot=2
1. Missing segment, missing word reject
| Display 2 Display abnormal, no display. reject
{Major) 3. Viewing angle not right. reject
4. Display odds reject
5 Mura judge by ND&% filter or limit sample
{Major)
6 ) judge by ND 5% filter in grey pattern or limit sample
(Major) flicker
7 Electncity
(Major) parameter Cwer the production SPEC reject
\VOP/Current )
8 1.Mo backlight, the LED died off reject
(Major) Backlight 2. The light odds( Follow the limit sample) reject
3. light leak reject
. Ma?j-:-r} Cross talk Limit sample
10 .
(Major) Touch defect Reject
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9.3 Precautions For Using Lcd Module

9.3.1 Mounting Precautions

(1) You must mount a module using arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to
the module. And the case on which a module is mounted should have sufficient strength so that external
force is not transmitted directly to the module.

(3) Please attach a transparent protective plate to the surface in order to protect the polarizer. Transparent
protective plate should have sufficient strength in order to the resist external force.

(4) You should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are not describe because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HB pencil
lead. And please do not rub with dust clothes with chemical treatment. Do not touch the surface of
polarizer for bare hand or greasy cloth. (Some cosmetics are determined to the polarizer)

(7) When the surface becomes dusty, please wipe gently with adsorbent cotton or other soft materials like
chamois soaks with petroleum benzene. Normal-hexane is recommended for cleaning the adhesives
used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside circuits do not have sufficient strength.
9.3.2 Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage :
V=+200mV(Over and under shoot voltage)

(2) Response time depends on the temperature. (In lower temperature, it becomes longer.)

(3) Brightness depends on the temperature. (In lower temperature, it becomes lower) And in lower
temperature, response time (required time that brightness is stable after turned on) becomes longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes damage to polarizer or
electrical contacted parts. And after fading condensation, smear or spot will occur.

(5) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by system manufacturers. Grounding and shielding methods may be important to minimize the

interference.
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9.3.3 Electrostatic Discharge Control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain
that treatment persons are connected to ground through wristband etc. And don’t touch interface pin

directly.

9.4 Precautions For Strong Light Exposure
Strong light exposure causes degradation of polarizer and color filter.

9.5 Storage

When storing modules as spares for a long time, the following precautions are necessary.

(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the
temperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any other object. It is recommended that they be

stored in the container in which they were shipped.

9.6 Handling Precautions For Protection Film

(1) When the protection film is peeled off, static electricity is generated between the film and polarizer. This
should be peeled off slowly and carefully by people who are electrically grounded and with well
ion-blown equipment or in such a condition, etc.

(2) The protection film is attached to the polarizer with a small amount of glue. Is apt to remain on the
polarizer.Please carefully peel off the protection film without rubbing it against the polarizer.

(3) When the module with protection film attached is stored for a long time, sometimes there remains a very

small amount of glue still on the polarizer after the protection film is peeled off.

(4) You can remove the glue easily. When the glue remains on the polarizer surface or its vestige is

recognized, please wipe them off with absorbent cotton waste or other soft material like chamois soaked

with normal-hexane.

“Shenzhen Jinghua Displays CO., LTD. reserves the right to change this specification”
- END -




