Go YT BR AR A A A

xaoioiseeay: Shenzhen Kadi Display Technology., Ltd

Product Specification

Model Name

KD040HWV09NN-DCO03
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1. Record of Revision

Rev Issued Date Description Editor

1.0 2018/12/10 First Release. Yigui.Han
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2. General Specifications

Feature Spec
Size 4.0 inch
Resolution 480(horizontal)*480(Vertical)
Interface MIPI 2Lane
Connect type Connector
Display Colors 16.7M
- Technology type a-Si
Characteristics  [75; o1 bitch (mm) 0.149%0.146
Pixel Configuration R.G.B-Stripe
Display Mode Normally Black
LCD Driver IC ST7701S-G5
CTP Driver IC GT911
Viewing Direction Full view
LCM (W x H x D) (mm) 86.0*86.0*3.87
Active Area(mm) 71.86 x70.18
Mechanical With /Without TSP With CTP
Weight (g) TBD
LED Numbers 10 LEDs

Note 1: Requirements on Environmental Protection: RoHs

Note 2: LCM weight tolerance: +/- 5%
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3. Input/Output Terminals

No. Symbol Description
1 VLED+ Backlight LED Anode.
2~3 VLED- Backlight LED Cathode
4 VCI Power supply 3.3V
5 IOVCC Power supply 1.8V
6 RESET Reset signal pin
7 TE Tearing effect signal is used to synchronize MCU to frame memory
8 LED-PWM The PWM frequency output for LCD driver control.
9 GND Ground
10 MIPI_DOP MIPI Negative data signal(+)
11 MIPI_DON MIPI Positeve data signal(-)
12 GND Ground
13 MIPI_D1P MIPI Negative data signal(+)
14 MIPI_D1N MIPI Positeve data signal(-)
15 GND Ground
16 MIPI_CKP MIPI Negative clock signal(+)
17 MIPI_CKN MIPI Positeve clock signal(-)
18 GND Ground
19~20 | NC No connect
21 GND Ground
22~23 | NC No connect
24 GND Ground
25 CTP (INT)NC Interrupt request to the host (NC)
26 CTP (SDA)NC I2C data input and output  (NC)
27 CTP (SCL)NC I12C clock input (NC)
28 CTP (RST)NC Reset Pin for CTP (NC)
29 CTP (VCI)NC Power supply for CTP (NC)
30 CTP (GND)NC Ground CTP (NC)
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CTP PIN-MAP
Pin Signal Description
1 VSS Ground
2 /INT Interrupt request to the host
3 /RST Reset Pin for CTP
4 VSS Ground
5 SCL 12C clock input
6 SDA I2C data input and output
7 VSS Ground
8 VSS Ground
9 VDD Power supply for CTP
10 VDD Power supply for CTP

4. Absolute Maximum Rating

Item Symbol MIN Typ MAX Unit Remark
Supply Voltage VDD -0.5 - 5 A% -
Operating Temperature TOPR -20 - 70 T -
Storage Temperature TSTG -30 - 80 T
5. Electrical Characteristics
5.1 Driving TFT LCD Panel
Item Symbol MIN TYP MAX Unit | Remark
Supply Voltage Vbp 3.0 33 [3.6
Input Signal Low Leve Vi GND - 0.3x VDD v
Voltage High Level | Vi 0.7x VDD | - VDD \Y
Output Signal Low Leve Vi GND - VDD+0.4 A%
Voltage High Level | Viu VDD-0.4 - VDD \Y
(Pancl+LSD) ?618;1;\4 ode | 74 W
Power Consumption Standby - 50 |- W
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Item Symbol Min. Typ. Max. Unit Mote
TFT Gate ON Voltage VGH - (15) - v 12
TFT Gate OFF Voltage VGL - (-10) - W
TFT Common Voltage Veocom - (0) - V
Data (RGB signal) Voltage Wsig (-5) - (3) V

MNote:

*1.VGH is TFT Gate operating Voltage.
*2.VGL is TFT Gate operating Voltage.

The storage structure of this model is Cs+{Storage on Common)

*3. Vcom must be adjusted to optimize display quality _Cross talk, Contrast Ratio and etc.

5.2 CTP Electrical Characteristics

FPC Design Item Description Remark
IC solution on TP Model GT911
Touch Count Max 5 point
COF Display Resolution 480*480
Interface Type 12C
12C Slave Address 0X70
Origin of Coordinate Top left corner
Parameter Symbol Min Typ Max Unit
Interface Signal Voltage VDDI - 1.8 - A%
Power Voltage VDD - 33 - \%
5.3 LED Driving Conditions
Item Symbol MIN | TYP | MAX | Unit| Remark
Forward Current Ir - 40 - mA
Forward Voltage VE 13.8 15 16.2 A%
Backlight Power consumption WL - 0.6 - W
LED Lifetime - 30000 - Hrs

Note 1: Each LED: IF =20 mA, VF =3.2+/0.2V.
Note 2: Optical performance should be evaluated at Ta=25C only.

Note 3: If LED is driven by high current, high ambient temperature & humidity condition. The life
Time of LED will be reduced. Operating life means brightness goes down to 50% initial brightness.
Typical operating life time is estimated data.

O————

A

— K

Figure: LED connection of backlight(Constant Current)
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6. Interface Timing

6.1 MIPI Interface Characteristics:

High Speed Mode

DOl <mmmeee | ;—\,\U [ e Tog g Tow g Tos T
;{ A ;1 ;{\ L ————“' -
)Ty — |‘. sl | - | == ; i
DSHOL- 1%y "
s ' Ubge |
| | 1 Ty | C—— \ Tt /—\ P—
Wy DSHCLK baaci / s N
DSI clock channel timing
Signal Symbol Parameter MIN | MAX | Unit Description
DSI-CLK4/- | 2xUlnsm Double Ul instantaneous 4 25 ns
Ulvsm . Ul = Ulnsw=
DSI-CLK+/- Ul instantaneous halfs 2 125 | ns
UlnsT Ulists
DSI-Dn#/- tDS Data to clock setup time 0.15 Ul
DSI-Dn+/- tDH Data to clock hold time 0.15 ul

Mipi Interface- High Speed Mode Timing Characteristics
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6.2 Lowe Power Mode

MPU is Controlling Control Change  Display Module is Controlling
e !
| Tiexw Tiexw TLPXM ' o o o Tiexn
DSI-DO+ L. _.. DR f ‘ T " . TTASURE g < 15T >
DSI-D0- i-\ § | .f; \ ; 5 ' P '
RN B .
PoA E '_ ''''' [ - I ST = [ i :
LP-11 I I LP-10 I I LP-00 H LP—‘iUl: I LP-UU.% LP-00 > LPUUI? ' LP-10 H LP-11 I'"
A Tracem i’
Turnaround (BTA) from display module to MPU Timing
Display Module is Controlling Control Change
B ®
i i T g i 1 ;
DSI-DO+ L. .. S S R .« ) | Tiacon k.
DSI-DO- ' £ ' oy | g
Turnaround (BTA) from MPU to display module Timing
Signal Symbol Parameter MIN | MAX | Unit Description

Length of LP-00,LP-01,
DSI-D0+/- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU->Display Module
Length of LP-00,LP-01,

DSI-DO+/- TLPXD LP-10 or LP-11 periods 50 75 ns Qutput
MPU->Display Module
Time-out before the MPU 2xTie
DSI-D0O+/- TTA-SURED Tipxo ns Output
start driving XD

Time to drive LP-00 by
DSIDO+/- TTA-GETD 5xTipxp ns Input
display module

Time to drive LP-00 after
DSI-DO+/- TTA-GOD 4XT pxp ns Output
turnaround request-MPU

Mipi Interface Low Power Mode Timing Characteristics
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6.3 DSI Bursts Mode

_ Tiex ... Tisorowe | Tuszmo | Tiesmo
Discomnat
// } H H ' H i H 11
DSI-Do+ N7 : P 3 f i Teminator it
VHLPRX(Min) - - === --\- s R e e e et e
VIHLPRX(Va) —----~-~-- - e e e e
Ny N\ gy T : e /o
DSI-D0- Ay ey e Capture® P s gl |
: Jemua Dala Bi T
L Tusseme | A : TP
> ; : : :
i ! i T i Themim
LP-11 { LPO1 { LP-00 L P,
Disable Rx Line
Low Power Mode, : ; - i {
Bkl Y Libe Tarmiiii | High Speed Mode, Enable Rx Line Termination X Temination _
Data lanes-Low Power Mode to/from High Speed Mode Timing
Teor o Tokseme
_,,.H ,..IE}'"“-"E‘ —r-c _‘_TELHERM-EN
7 S —— —_—
VIHLPRX(Max) == == == = - = === R —— s
DSECLK# &+ : ; ;
DSI-CLK- /%
éTCL,QPOST Toktrar i Tusexr Tiex %!-G-K-PREPARE% TeikzEro Tewrre i Tiex ; Tusprepare
HS-0/1 HS-0 LP-11  LPO1 LP-00 HS-0 HS-0/1
i]iswnnacl :
Terminalor., | o
E 1 & //
VIHLPRX(Min) =+ =-=~~-~~ T e e e LR L
VIHLPRX(Max) - = - - -~ B T e e s _
DSI-D0+ f :
DSIDO- - ol
( Thssip '

Clock lanes- High Speed Mode to/from Low Power Mode Timing
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Signal Symbol Parameter MIN MAX Unit Description
Low Power Mode to High Speed Mode Timing
DSKDn+- | TLPX Length of any low power siale: | ¢, " ns Inpt
perod
; 40+4 | B5+5
DSHDn+- | THS-PREPARE | fmede drive LP-00to prepare ns Inpt
Ul ul
Time to enable data receiver 35+
DSHDON+/- THS-TERM-EN line termination measured from - ns Input
when Dn crosses VILMAX Ul
osiones. | TS PREPARE | THS_PREPARE + time to drive | 140% | s Input
+ THS-ZEROD HS-0 before the sync sequence | 44
High Speed Mode to Low Power Mode Timing
; 55+4
i & Time-out at display module to
U, TRa-oRiE ignore transition period of EoT W Ul e put
DSKDn+- | THS-EXIT e o AN L i e 100 | - ns Input
Time to drive flipped differential | 60+4
DSIDn+i- THS-TRAIL state after last payload data bit - ns Input
of a HS transmission burst Ul
High Speed Mode to/from Low Power Mode Timing
Time that the MPU shall 6045
DSKCLK+- | TOLK-POS s Ui 3 ns Input
has transition to LP mode 2
Time to drive HS differential
DSFCLKH/- TCLK-TRAIL state after last payload clock bit 60 - ns Input
of a HS transmission burst
DSICLK+- | THS-EXIT ;:JT; ot i o 100 4 ns Inpu
DSKCLK+- | TCLK-PREPARE | imelo dive LP-O0toprepare | 55 | g5 ns Input
Time-out at clock lan display
DSHCLK+- TCLK-TERM-EN module to enable HS - 38 ns Input
transmission
DSLoLKer | CHCPREPARE | Minimum lead HSO drive | .o | - e
+ TCLK-ZERO period before starting clock
Time that the HS clock shall be
DSLCLK+- | TCLK-PRE e Faﬁg“t[&“;iﬁﬁ% ssﬂﬁg‘“ﬂte‘j sul | - ns Input
transition from LP to HS mode
105n
DSKCLK+- | TEOT enodtostrof LP4isote | - |12 | ms Input
Ul
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6.4 Reset Timing

Shorter than Sus 1 c
i i I
N T
RESX ‘ii 2' \ ﬁ
! ) !
L ! I
|
I I
| |
el S
Display ' = =
i : Initial condition
status o peraien >< uing Feset (Default for HW reset)
Figure 9 Reset Timing
VODI=1.8,VDD=28 AGND=DGND=0V, Ta=25 T
Related Pins | Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - s
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120(Note 1,6,7) ms

Table 9 Reset Timing
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6.5 Capacitive touch panel Specification

2C

The I2C 15 always configured in the Slave mode. The data transfer format 15 shown 1 Figure 2-4.

| : slave receiver : |
| |
SCL r
STKR_T 7 8 9 | 2 3 8 9 :
or L
ACK ACK
repeat START : Stop

SLV addr Data[n] Data[n+1] Data[n+2]
> > e e =

Aol WA opo [A opol [Al opol (AN

Figure 2-5 12C master write, slave read

SLV addr Data[n] Data[n+1] Data[n+2]
r—b D < e I e

BB Aol TRTAT ool TAT ool TAT oo NI

Figure 2-6 12C master read, slave write
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Table -1 lists the meanings of the mnemonics used in the above figures,

Table 2-1 Muemonics Description

Mnemonics Description
5 12C Start or [2C Restart
Slave address
Al6:0] Al6:4]: 30011
A[3:0]: data buts are identical to those of I2CCONT4] reguster,
W 1'b0: Wnte
R I'bl: Read
AN) ACKNACE)
: STOP: the mdication of the end of a packet (of thus but 15 nussmg, S will mdicate the end
of the current packet and the begunuing of the next packe?)

12C Interface Timing Charactenstics iz shown tn Table 2.2,

Table 2-2 I2C Timing Characteristics

Parameter Unit Min Max
SCL frequency KHz 0 400
Bus free time between a STOP and START condition g 47
Hold tume (repeated) START condition us 40
Data setup time b 230
Setup time for a repeated START condition v 47
Setup Time for STOP condition us 40
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Po

pA

G Rl B RBHA R A

xaoioiseeay: Shenzhen Kadi Display Technology., Ltd

7. Optical Characteristics

Items Symbol [Condition| Min. | Typ. | Max. Unit Remark Note
Response time Tr+Tf - 25 35 ms FIG.1 Note4
Contrast Ratio CR ) 500 | 700 - - FIG.2 Note1

Surface Lv | 0=0° | - |300| - |cdm2| FIG2 | Note2
luminance
Luminance Yu 0=0° | 55 | 60 | - % FIG.2 Note3
uniformity

NTSC - 0 =0° - 50 - % FIG.2 Note5

or - 80 | - | deg FIG.3
. SL Center - 80 - deg FIG.3
Viewing angle oL CR>10 | - | 80 | - | deg FIG.3 Note6
Br - 80 | - | deg FIG.3
Red Rx TBD | TBD | TBD -
Ry 6 =0° TBD | TBD | TBD -
Green Gx - TBD | TBD | TBD -
ch ficit Gy »=0° TBD | TBD | TBD - FIG.2 Note5
romaticity Bx ., |TBD|[TBD | TBD| - CIE1931 o
Blue Ta=25
By TBD | TBD | TBD -
, Wi TBD | TBD | TBD -
White TBD | TBD | TBD | -

Notel. Definition of contrast ratio
Contrast ratio(Cr) is defined mathematically by the following formula. For more information see FIG.2.

Luminance measured when LCD on the “White” state

Contrast ratio=

Luminance measured when LCD on the “Black” state

For contrast ratio, Surface Luminance, Luminance uniformity and CIE,the testing data is base on TOPCON’ s BM-5
or BM-7 photo detector or compatible.

Note2. Definition of surface luminance.

Surface luminance is the luminance with all pixels displaying white. For more information see FIG.2.

Lv = Average Surface Luminance with all white pixels(P1,P2,P3,........ ,Pn)

Note3. Definition of luminance uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance.For more information see FIG.2.

Minimum surface luminance with all white pixels (P1.P2.P3. .Pn)

YU=

Maximum surface luminance with all white pixels (P1,P2,P3,....... ,Pn)
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Note4. 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 from 10% to 90%.

For additional information see FIG1.

NoteS. Definition of color chromaticity (CIE1931)

CIE (x,y) chromaticity, The x,y value is determined by screen active area center position P5.For more information
see FIG.2.

Note6. Definition of viewing angle

Viewing angle is the angle at which the contrast ratio is greater than 10. Angles are determined for the horizontal or
x axis and the vertical or y axis with respect to the z axis which is normal to the LCD surface. For more information
see FIG.3.

For viewing angle and response time testing, the testing data is base on Autronic-Melchers’ s ConoScope or DMS
series Instruments or compatible.

FIG.1.The definition of response Time

> Tr<

100%
© 90%

Optical
Respons

1%%

FIG.2. Measuring method for contrast ratio, surface luminance,

luminance uniformity, CIE (x,y) chromaticity

Size : S<5”(see Figurea) A: 5mm B : 5 mm
H,V : Active area

Light spot size #=5mm(BM-5) or ¢ =
c:)gmpaﬁble Idzistance fro(m the )Lles

test spot position : see Figure a.
measurement instrument : TOPCON'’s luminance meter BM-5 or
BM-7 or compatible (see Figure c).

7.7mm (BM-7)50cm distance or
urface to detector lens.

Figure a
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Size : 5"<<S<12.3"(see Figure b) H,V : Active area

Light s?ot size ¥=5mm(BM-5) or ¥=7.7mm (BM-7)50cm distance or
compatible distance from the 'LCD surface to detector lens.

test spot position : see Figure b.
measurement instrument : TOPCON'’s luminance meter BM-5 or

BM-7 or compatible (see Figure c).

B . BM-5/BM-7
FIELD=1" |
! :
LCD PANE] ; __TFT=LED MODULE
; !
CENTER OF THE SCREEN
Figure c
FIG.3.The definition of viewing angle
6=0

Up ’

®=90 4

(12:00) gl

Left
»=180
(9:00)

H/6

Row

Column
wel{ k. Ll
s LR b A
N IR e TR a Ll I
Figure b
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8. Environmental / Reliability Tests

No Test Item Condition Remarks
. Note 1
1 g'ggr;.eongperat”re Ts= +70°C, 96hrs IEC60068-2-2,
peratl GB2423. 2-89
Low Temperature Ane Note 2 IEC60068-2-1
2 | Operation Ta=-20C, 96hrs GB2423.1-89
High Temperature _ . IEC60068-2-2
3 | Storage Ta=+80C, 120hrs GB2423. 2-89
Low Temperature e IEC60068-2-1
4 | storage Ta=-30C, 120hrs GB/T2423.1-89
High Temperature & _ , 0 IEC60068-2-3
° | Humidity Storage Ta=+70C, 90% RH max,120 hours | 5 05453 3.0006
Start with cold
Thermal Shock 20°C 30 min~+70°C 30 min | emperature, end with
6 (Non-operation) Change time: 5min, 30 Cycle high temperature
P ge fime: srmin, SU LY IEC60068-2-14,
GB2423.22-87
. C=150pF, R=330 Q, 5 points/panel
, E'zg:sr . Stalic | Air+8KV, 5 times; Contact: +4KV, 5 IEC61000-4-2
© erati%n) times; (Environment: 15C ~ GB/T17626.2-1998
P 35°C, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
8 Vibration 1.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
(Non-operation) 2 hours for each direction of X .Y. Z. GB/T2423.5-1995
(package condition)
9 | Shock (Non-operation) 60G 6ms, + X, tY ,+Z IEC60068-2-27
P 3 times for each direction GB/T2423.5-1995
Height: 80 cm, 1 corner, 3 edges, IEC60068-2-32
10| Package Drop Test 6 surfaces GB/T2423.8-1995

Note: 1. Ts is the temperature of panel’s surface.
2. Tais the ambient temperature of sample.

3. The size of sample is 5pcs.
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9. Mechanical Drawing

Front View

Side View

3.87+0.3 LCM+CTP

Dorsal View

86.00+0.2 Cover Glass OD
0.30 85.40£0.2 DST OD
—~=-0.70 Cover Glass
[~——72.8620.15 Cover Glass VA 6.57 327 79.46+0.2 DST VA
—1=0.15 LOCA
- ~—————71.86 LCD AA 7.07 447 77.6610.2 LCM OD 5 T 8
M. .o/d —ir—0.55 Sensor o < ﬂ
% % —i4-0.17 3M9495MP
\\\\\\ X \\\\\\\\ —aft=—2 30+0.15 LCM XXXXXXXX (BL code) LCM PIN
7 \\\\\\ Pin | Name
7
a g ) 7 1| LEDA
° » /7] Ink Printing 7 &
@ 8 \\\\\\ / Area:Black | \\\\\\ w < o 2 | LEDK1
o o b \\\\\ \\\\\\ T=0. 15mm = s 5 3 | LEDK2
g E 8 7 4.0TFT 7 DOAOHWVOSNN-DCO3 9 fa) =) 4 VClI
> 3 % — —
3 e % S 2, YYYYMMDD ~ « ~
8 ° = \\\\\\ 480fRGB*480 \\\\\\\ S 3 3 5 | 1ovee
o td pis %% 7. H o o
¢ o R 7 7 5 5 & 6 | RESET
s @ 7 7 =0.15mm(DST) g g 8 7 | 1e
2 - ) 77 3M9495MP(200MP)
K < 7; 7 8 | PWM
© ~ \\\ 7
ﬁ . ) 9 | GND
7% %
2 7 10 | DOP
7 77 R A A ULL Tab
k00000 L COMPONENT AREA 11 | on
9 12 GND
.JV T o
le ] r a 2.5mm max(LCM) 37.35——| Ed P 13 D1p
g5t astl k) ;
K v 2 s 14 | DN
RS T COMPONENT AREA = o
Black insulating adhesive I.‘ 10.00£0.2 & 1.35mm max (CTP) » 3 15 GND
T=0.05 3 ’ 3
@ i 16 | CLKP
e —35.5040.51— Stiffene ontact side 17_| CLKN
S S 0.2+0.03 FPC+PI (LCM) 5+0.05 18 | GND
5 i ] 12101 +| .
E Stiffeners m g See Detail B2 10 05 P0.5%(30-1)=14.50£0.07 TP PIN 19 | NC
b g5 0.300.03 FPC+PI (CTP) 15.50£0.1 PIN | &Y 20 | NC
< 7 oD 21 GND
M 22 NC
& Z | T 23 | NC
© 3 RST
) GND 24 | GND
25 |TP_INT(NC)
- 5 ScL !
¥ W=0.35£0.05 5 DA 26 _|tP_SDANC)
2 1P0.5%(10-1)=4.5£0.07
1=-240.5£0.05 7__| CND 27_fre sono)
5.520.1 8 GND 28 e reseTine
LED CIRCUIT DIAGRAM
See Detail B2: 1 9 VDD 29 [tP_vCiNC)
10 VDD 30 [rp_oND(NC
LCM NOTES:
CTP NOTES: MIPI 2Lane Interface
1. Structure: G+, Cover Glass+LOCAHTO GLASS+FPC, 1. DISPLAY TYPE: 4.0 INCH TFT /Normally Black 4 ‘0 KADI DISPLAY
Cover Glass:0.7mm, LOCA:0.15mm,ITO GLASS:0.55mm, 2. BACKLIGHT: 10 CHIP WHITE LED, 5S2P INTERFACE .
, mea_ :.,m;%%_“mwow“m%s am_%oam,.z __:m ﬂami VF =15£0.6V:IF = 40mA FPC Connector s SARTNG
. Driver IC: , Support 5 points touch, . ot 70, -30S-0. - N
Working voltage: 3.3 V, 10:3.3V.Interface12C, 3. OPERATING TEMP: -20°C~+70°C (FH12-305-0.58H) KD040HWV0SNN-DC03
1IC address: 0X70: 4. STORAGE TEMP: -30°c~+80°c DN REV. SHEET OF
3. Transmittance: =85%, Resolution: 480*480; 5.LCDIC:ST7701S VIEWING ALL HZX 2018.11.28 10 "
4. Operation Condition:-20 'C ~+70 C ; 6.Luminance:350cd/m2(TYP) DIRECTION
Storage Condition:-30 'C ~+80 ' 7."( )'reference dimension."*"critical dimension CHKD HZX 2018.11.28 TOLERANCE UNLESS
5. Surface Hardness: =6H; ; o SPECIFIED 0.2
. 8. RoHS Compliant _ Gray
6. RoHS Complian; 1.0 2018.11.23 First issue DIRECTION | FREE PROJECTION UNIT 7 SCALE
REV. DATE MODIFICATION 3rd ANGLE mm 1:1
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10.

Packing

Packing Method
TBD
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11. TFT-LCD Module Inspection Criteria

11.1 Scope

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

Called "Modules") that supplied by CDTech Technology LTD.

11.2 Incoming Inspection

The customer shall inspect the modules within twenty calendar days of the delivery date

(the “inspection period) at its own cost. The result of the inspection (acceptance or
rejection) shall be recorded in writing, and a copy of this writing will be promptly sent to
The seller, If the results of the inspecting from buyer does not send to the seller within twenty

Calendar days of the delivery date. The modules shall be regards as acceptance.
Should the customer fail to notify the seller within the inspection period, the buyers
Right to reject the modules shall be lapsed and the modules shall be deemed to have

Been accepted by the buyer
11.3 Inspection Sampling

3.1. Lot size: Quantity per shipment lot per model

3.2. Sampling type: Normal inspection, Single sampling
3.3. Inspection level: I

3.4. Sampling table: MIL-STD-105E

3.5. Acceptable quality level (AQL )

Major defect: AQL=0.65 Minor defect: AQL=1.00

11.4 Inspection Conditions

4.1 Ambient conditions:

a. Temperature: Room temperature 25+5°C

b. Humidity: (60+10) %RH

c. lllumination: Single fluorescent lamp non-directive (300 to 700 Lux)
4.2 Viewing distance

The distance between the LCD and the inspector’s eyes shall be at least 35+5 cm.

4.3 Viewing Angle
U/D: 45 ° /45° | L/IR: 45° /45°

Page21 of 26



Ko TRYIT-Fh R R

KADI DISPLAYS h e nzh

en Kadi Display Technology., Ltd

. B a— Eve position
T r p—
\_‘\ ———._,_‘r_._— ‘Fr
N 1 g
Y I r
LS r 4 -
‘\ | 45- H’
N 45" =
*,,f-—-i-—-.\i & 25cm~40cm
.\ ] ‘r
grjgr_'\- ]
; T P 1
./- ’ e
P/

11.5 Inspection Criteria

Defects are classified as major defects and minor defects according to the degree of

Defectiveness defined herein.
11.5.1 Major defect

Items to be .
Item No | . Inspection Standard
inspected
1) No display
Al functional 2) Display abnormally
>-1.1 defects 3) Short circuit
4) line defect
'5.1.2 Missing Missing function component
5.1.3 Crack Glass Crack

11.5.2 Minor defect

Item No | Items to be inspected | Inspection standard
For dark/white spot is defined
o= (x+y) /2
X
Spot Defect —»> 4 i
Including Black . y
5.2.1 spot White spot I
Pinhole Foreign
particle Size ¢(mm) Acceptable Quantity
Polarizer dirt 0<0.2 Ignore
0.2 < $<0.5 3
05<¢ Not allowed
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Define:

Y

i
A

———————»f
Length

Width

522 Llfle Defect . Width(mm)
Including Black line Length(mm) Acceptable Quantity
White line Scratch
W=<0.05 Ignore
0.05 <W=<0.1 3
L<2.5
0.1<W, orlL>25 Not allowed
Size@(mm) Acceptable Quantity
b <0.2 Ignore
523 Polarizer 02 < $=<03 2
o Dent/Bubble 0.3 < $<0.5 1
05<¢ Not allowed
Total QTY 3
Bright and Black dot define:
'R 'BCR"R "D
S ' R 'B'B
- il
[ ] EREREE
RRER'R'R B
A'H'NI'E "R "N
and
Electrical Dot ] H
524
Defect
Two Adjacent Dot
Inspection pattern: Full white. Full black. Red. green and blue screens
Acceptable Quantity
Item
I (0] Note
Black dot defect 2 ¢ <0.15
Bright dot defect 1 (Smm=<Distance)
Total Dot 1
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1.Corner Fragment:

Size(mm) Acceptable Quantity
X<3mm Ignore T:
Y<1mm Glass thickness X:
Z<T Length
Y: Width
5.2.5 Glass defect Z: thickness
2. Side Fragment:
Size(mm) Acceptable Quantity
X<<5.0mm T: Glass thickness
Y <I1mm X: Length
Z<T Y: Width
Z: thickness
H/4 H/2
[—pi
7y Vi
w: I V/2
¥
H
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| area & O area

Note: 1). Dot defect is defined as the defective area of the dot area is larger than
50% of the dot area.
2). The distance between two bright dot defects (red, green, blue, and white)
should be larger than 15mm.

3). The distance between black dot defects or black and bright dot defects should be more than 5mm apart.
4). Polarizer bubble is defined as the bubble appears on active display area. The

defect of polarizer bubble shall be ignored if the polarizer bubble appears on the

outside of active display area.

11.6 Mechanics specification

As for the outside dimension, weight of the modules, please refer to product specification
For more details

12. Precautions for Use of LCD modules

12.1 Handling Precautions

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

12.1.2. 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.

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

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

12.1.5. 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
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Solvents other than those mentioned above may damage the polarizer. Especially, do not use
the following:
— Water
— Ketene
— Aromatic solvents

12.1.6. Do not attempt to disassemble the LCD Module.

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

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

12.1.8.1. Be sure to ground the body when handling the LCD Modules.

12.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.

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

12.1.8.4. 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.

12.2 Storage Precautions

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

12.2.2. 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 ~ 40°C Relatively humidity: <80%

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

12.3 Transportation Precautions

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