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1 Record of Revision

CDTech(H.K.)Electronics Limited

Rev | Issued Date Description Editor
1.0 2018/11/22 First Release. Yigui.Han
-0 2019/04/11 Update the DC Characteristics Yigui.Han

2023/05/08 | Update Reliability Tests and LED lifetime |  Yigui.Han
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2 General Specifications
Feature Spec
Size 2.8inch
Resolution 240(horizontal)*320(Vertical)
Interface MCU-18/16/9/8 Bit
RGB-18/16/6 Bit
SPI 3-Line&4-Line
Connect type Connector
Characteristics Color Depth 262k
Technology type a-Si
Display Spec. Pixel pitch (mm) 0.18x0.18

Pixel Configuration

R.G.B. Vertical Stripe

Display Mode Normally Black

Driver IC ILI9340X

Viewing Direction Full view

LCM (W x H x D) (mm) 50.2%69.2*2.75
Mechanical Active Area(mm) 43.2*57.6

Weight (9) TBD

LED Numbers 4 LEDs

Note 1: RoHS

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

No. Symbol Description
1 LEDK LED Cathode K
2 LEDA1 LED Anode A1
3 LEDA2 LED Anode A2
4 LEDA3 LED Anode A3
5 LEDA4 LED Anode A4
6 IMO M3 2 { w1 | I MGL-Intarface Mads e el o
0 | o | o| o |eoeomcu ebibusinerface | D[7:0] DI7 -0 WRX RDX.CSX,DICX
0o |lo] o 1| 8080 MCU16-bit bus interface | D[7:0] D[15:0,WRX RDX,CSX,DVCX
0 0 1 0 | 8020 MCU 9-bit bus intarface | D[7:0] D[8:0]WRX RDX, CSX,DVCK
7 IM1 o | o | 1 | 1 |=2080MCU 18-bit bus interface | D7:0] D[17 0] WRX,ROX, CSX,.DICX
0 | 1 ] o | 1 |]awiesbidaa serial interface | SCLSDA,CSX
0 | 1] 1 | o |]4wieebidata serial interfaca 1 SCLSDA, DVCK, CSX
3 IM2 1 | o] o] o |sosomcu 1r’:‘r.b'rt DLIS.imBIface I D2:1] D[17:10],D[8:1]WRX RO, CSX,0VCX
1| o | o] 1 |B080MCU e-bit busintaface 1 C[17:10] D[17:10],WRX,RDX,CSX,D/CX
it o] 1] o |e0e0mcuiebibusintaracs 1 Die:] DI17:0LWRX,RDX,CSX,DVCX
1 | o | 1+ | 1 [2080MCUS-bit bus interface 1 D17:10] D[17:8,WRX,RDX, CSX,0VCX
9 IM3 1] 1] o | 1 | 3wire obit data serial interface 1 SCL,SDI,SD0, CGSX
1] 1] 1| o | 4wireabitdata serial intarface 1 SCL,SDI,DVCX, 500, C8X
10 RESET Reset signal pin
11 VSYNC Frame Synchronous Signal
12 HSYNC Line Synchronous Signal
13 DOTCLK Dot-clock signal and oscillator source
14 DE Display enable signal
15~32 | DB17~ DBO0 | Data bus DB17~ DBO
33 SDO Serial output signal
34 SDI Serial input signal
35 RD Read signal pin

8080-I system :Write signal

36 WRX/IDCX Serial interface: Data or command select.

8081-1 system :Data or command select.

37 DCX/SCL Serial interface:Serial clock signal.

38 CSX Chip select pin

39 TE FMARK

40 VDDI

a1 VDD Interface 1/0 Power supply ( 1.65~3.3V)
42 VCI Power supply of the System(2.8V)

43 GND Power Ground

44 X+/XR(NC) No connection
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45 | Y+/YD(NC) No connection

46 X-IXL(NC) No connection

47 | Y-IYU(NC) No connection

48 GND Power Ground

49 GND Power Ground

50 GND Power Ground

4 Absolute Maximum Ratings

Driving TFT LCD Panel

Item Symbol MIN MAX Unit Remark
Supply Voltage Vce -0.3 4.6 A%
Operating Temperature Torr -20 70 T
Storage Temperature Tsta -30 80 C
5 Electrical Characteristics
5.1 Driving TFT LCD Panel
Ta=25°C
Item Symbol MIN TYP MAX Unit| Remark
Digital Supply Voltage Vee 2.5 2.8 33 A%
Operating Current Ivce - 8.0 - mA
Sleeping Current Ist - 200 - uA
Input Signal Low Leve Vi -0.3 - 0.2x Iovcc | V
Voltage High Level Vin 0.8x IOVCC - IOVCC \%
TFT Common Electrode Vcomn 3 5 5 \Y
TFT Gata ON Voltage Van 10 - 16 A%
TFT Gata ON Voltage Ve -10 - -5 Vv
5.2 Driving Backlight
Item Symbol | MIN | TYP |MAX| Unit Remark
Forward Current Ir - 80 - mA
Forward Voltage VE 3 32 34 V | Constant current
Backlight Power consumption WsL - 0.256 - Y
LED Lifetime - 50000 - Hrs
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Note : Each LED : IF =20 mA, VF =3.2V.

Note 2: Optical performance should be evaluated at Ta=25°C 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.

A\
—|¢—o LEDA1

Figure : LED connection of backlight

5.3 Block Diagram

D(0:17),RS,WR,CS,
LCD Panel SDO,SDI,HSN,VISN
| . ,CLK, DEN Data
< Bus
Source+Gate Driver i
2.8 inch F
240(RGB )*320 ; B
{  vCC,lovee,
| . GND C
i Grayscale ! Power
{ Manipulation | | \/com §<
i |Voltage '
BL A K1~K4
U — BLU
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6 Interface Timing

6.1 Timing Parameter

6.1.1 Parallel 18/16/9/8 bit interface timing(8080-II system)

|
D/CX X K
t t t ht
tt:hw - 2 L tcs = a:' i 1chw
CSX N i 7/ o
WRX < twe E
\‘ tw!’l = F A
e - | Iwrh A
« lost [ tan "
D[17:0]
(Write) )0, K
i fast tant
o < o trcs ! trcsfm > i =
< I:rc / trcfm >
o tran / trantm p—
Erat ! Eatfrn tdeh
D[17:0] - =
(Read) ): K
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Signal | Parameter min max Unit Description
DCX tast Address setup time 0 - ns
taht Address hold time (Write/Read) 0 - ns
tchw CSX "H" pulse width 0 - ns
tos Chip Select setup time (Write) 15 - ns
CSX trcs Chip Select setup time (Read 1D} 45 - ns
tresfm Chip Select setup time (Read FM) 355 - ns
tosf Chip Select Wait time (Write/Read) 10 - ns
twc Write cycle 66 - ns
WRX twrh Write Control pulse H duration 15 - ng
twvrl Write Control pulse L duration 15 - ns
trefm Read Cycle (FM) 450 - ns
RDX (FM) trdhfm Read Control H duration (FM) 80 - ns
trdifm Read Control L duration (FIM) 355 - ns
trc Read cycle (1D) 160 - ns
RDX (ID) trdh Read Control pulse H duration a0 - ns
trdl Read Control pulse L duration 45 - ns
D[17:0], tdst Write data setﬁpltime 10 - ns
D17 10IED ], f—ant 1 Write data okl ime 10 : "= For maximum CL=30pE
D[17:10], rat | Road access tme - 40 NS ) For minimum CL=8pF
D[17:9] tratfm Read access time - 340 ns
trod Read output disable time 20 80 ns

Note: Ta = -30 to 70 C, VDDI=1.65V fo 3.3V, VCI=2.5V to 3.3V, VSS=0V.

t, =15ns

70%
30%

70%
309

t;=15ns
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6.1.2 Serial interface timing characteristics (3-line SPI system)

Lo b
{ bogs beay
CSX . ' 7
1 4
tacve tscvea | P
!': t;|_-.-'. t‘E|.=| . 4§
7 < scL T# 1-1.?
I 1
i | | tshm
tapg
SDA (DIN)
{Hast)
1 t"t': o L:'.-u
E SDA (DCUT) Hi-Z "1'1
o |(Driver) _.f
Signal Symbuol Paramatar min max Unit Descriplion
{ECYCW Serial Clock Cycle (Write) 100 ne
tshw SCL "H" Pulze Width (Write) 40 ne
scL 1=hw SCL “L" Pulse Width (Writa} 40 ne
1=cyer Sarial Clock Cycle (Head) 150 ns
tshr SCL *H" Pulse Width (Read) 60 - ne
telr SCL “L” Pulsa Width [Read) &0 - ne
SDA/ SDI tsds Data satup tima (Writa) 30 - ne
{Input} tzdh Data hold time (Writa) 20 - ne
SDA S SDO tacc Access ime (Fead) 10 - ne
(Output) tah Output disable time {Read) 10 50 ns
iscc SCL-CSX 20 ne
cEx tchw CSX "H" Pulsa Width :E ns
52| oeX-SCL Time _ ne
tczh B85 ne

t, =15ns

30%

70%

70%
30%

Note: Ta =25 T, VODI=1.685V to 3.3V, VCIl=2.5V o 3.3V, AGND=V55=0V

t.=15ns
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6.1.3 Serial interface timing characteristics (4-line SPI system)

CSX \ /

2 L’SB s t|:sh s
|
DICX b |
tas ¢ tah 3
tn'l:'lilirt, »
P twriﬂnﬂ! -l Le twrh'r tn:H’: -
SCL \ / \
tae (] tan "
SDA (SDI) ) X
- Tan: b - tt-ﬂ . |
SDA (SDO) 3

Signal Symbal Parameter min max Unit Description

cax tess Chip select time (Write) 40 - ns

tesh Chip gelect hold time (Read) 40 - ng

twc Serial clock cycle (Wnte) 100 - ns

twrh SCL"H" pulse width (Write) 40 - ng

sl twrl SCLL" pulse width (Write) 40 - ns

tre Serial clock eyele (Read) 150 - ns

trdh SCL “H" pulge width {Read) 60 - ns

trdi SCL "L" pulse width {Read) 60 - ns

D/eX tas D/CX setup time 10
; tah D/CX hold time (Write / Read) 10 .
SDA/EDI tds Data zetup tima [Write) 30 - ns
{Input) dh Data hold time [Write) 30 - ng
DA SDO tace Access time (Read) 10 - ns For maximum CL=30pF
{Output) tod Output dizzble time (Read) 10 50 ns For minimum CL=BpF

Note: Ta = 25 T, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VS5=0V

t. =15ns ,=15ns
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6.1.4 Parallel 18/16/9/8 bit RGB interface timing

E&_m o s =YHCE
WEYMNG VH
HEYHC Adiy
tEMS IENH
ViH "-."IH'K
EMABLE Wi WL o
T PWDL tam | PWDH
VH |'|' WiH WIH
DOTCLE h i o
Wi L toveo
tFos tPOH
r [ WH : WIH
D[17:0] ‘E_ iy Wiite Data Wy i
Slgnal Symbal Paramaial miln max Linit Description
SR LH‘:-} ST RCHSYHIC $BI1]E 1 [I=] 15 - Tid
HEYHC levracm WEYHCHSEYMG ok time 15 ng
- guz | DE sahup time 15 ns
[T CE hidd Gmea 15 g
1= Dak ssup Hme 15 ns 181 &-bil bus RGE
D7 1] =
Legyy Ciata hold time 15 ng | interface mode
P& CH CHZT CLE high- eal parkad 15 Tis
et Pl DOTCLE kw-lewal parkad 15 ng
DTG LK o
Lo CHCT LI G'I'IJH e 100 g
boge bogy | DOTCLE HSYNC VEYHG fsevtal time - 15 ns
WEYMG levmca WEYNCHSYNG astup imea 15 ng
HEYMC levrac YWETHCHSYHC ol tima 15 nig
OE [ DE sabup ime 5 ns
fgg | DE hold fime 15 ns
D17 7] =] Data ssfup Hre 15 ns | &btbus RGE
: tepy Diata hald time i5 na | Nieface meds
P CH DT LK hlg'n- lera| pu_laa'r.-arln:-:l 15 Nng
DOTCLK WL CHOT CLE Kaw-lewal pukae paiiod 15 Tig
Lo CHiOT CLE el imea 100 Tig
Ly CHOT CLE HSYRC VWEYRC festal ime - 15 na

MNote: To= -Ato 70 2

ty

tiBos g )
[70% 7
f 30% 30

VO LEEY fo A5V, VOIL5V 1o 85V, AGND- VES= OV

15ns
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Hsync  HBF | HAQr HFP
_1. > rr!‘l ".-ii-w §
> S ax
> - ) (Hsypc + HBP)— Horizontal interval when no g
- valid display data is sent from hostto display w0
o "fl T
=3 S 3
g - Ts
T3 =83
@8 i)
g o= g5
= S8 gL
s (VAdr + HAdP - Period = a
(= when valid display data are
= transferred from host to
g:g display module
ES
e VFP-- Verical interval when no valid display
= data is transfered from host to display
Parameters Symbols | Condition | Min. | Typ. | Max. Units
Horizontal Synchronization Hsync 2 10 16 DOTCLK
Horizontal Back Porch HBP 2 20 24 DOTCLK
Horizontal Address HAdr 240 - DOTCLK
Horizontal Front Porch HFP 2 10 16 DOTCLK
Vertical Synchronization Vsync 1 2 4 Line
Vertical Back Porch VBP 1 2 - Line
Vertical Address VAdr - 320 - Line
Vertical Front Porch VFP 3 4 - Line
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6.2 Register Wite/Read Timing
(a) Write to register

CS

RS

RD

WR

DB1T:0] X Vile register inde” K Wrile regieter daty” X

(b) Read from register

cs | -
s |
e

WR

DB1T:0| X ViR register indes )—@
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6.3 GRAM Wite/Read Timing

(a) Write to GRAM

cs | i
R T
RD

(b) Read from GRAM

cs ] [
S B

RD

we T |

DB17:00___ X e gy e

6.4 Reset Timing Characteristics

Item ‘Symbol Unit | Min. Max.
Reseat low-level width tees L ms 1 -
Reset rise time tres Us 10
Reset high-level width tres o ms 50
-tl“l ar
trr= g L~
/RESET =Y

Reset timing
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6.5 Power On/Off Sequence

6.5.1 Power On Sequence

Power supply (VCC VCIL} ON
U [splay OFF sefting
DTE=0, D1:00-00,
Power an resed and Disgplay off GON=0, PON=D

L

Sel VC[2:0} VRHXO],

LT pewr supply 8 soquence Register setting hefore power supply startup VOM[S0LVDVED],

PON=0B T[2:0]-000

ilms or more
Sizhilizingtime

Register setting for power supply startup

Power supply operatios setting(2)
Sel BT[2201PON=1,

Set AP[2OLAPE=LL

Set DCI[2:00,DC0 2400

RIms of moTe dep-up vinsal
Operational ampifier  Siabilisingtime
Siahilisingtime 1

Set the other registers

| ~

Display ON sequence

z

Display ON

7

BLLI 0N

Set 5AP=1

DTE=L D{ 1:0]~1 LGON=1
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6.5.2 Power Off Sequence

Mormal display DTE=,
[ E0)=1 LGOK=1
BLU OFF
Display OFF sequence
Display OFF
S AP[20}=000),
Power supply halt setting AP[2A0=000, PON=0
Power supply { VOC,VCI) OFF
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7 Optical Characteristics
Items Symbol | Condition | Min. | Typ. | Max Unit Remark
O - 80 -
. Os Center - 80 -
Viewing angles oL CR>10 - 20 - Degree. Note2
Or - 80 -
Contrast Ratio CR ®©=0 400 | 500 - - Notef,
Note3
Surface LV 0=0° | 300 |35 | - |cd/m2| Note2
luminance
. Ton - 30 40 Note1
R T 25° ’
esponse Time T 5° C - 30 20 ms Noted
X TBD |TBD |TBD -
White ——
Yw TBD |TBD |TBD -
Red Xr TBD |TBD |TBD -
N © Yr | Backlight TBD |TBD |TBD - Note1,
Chromaticity )
Xg ison |[TBD ([TBD |TBD - Noteb
Green
Yo TBD |TBD |TBD -
XB TBD |TBD |TBD -
Blue
Ys TBD |TBD |TBD -
Uniformit U 75 | 80 | - % Notet,
Y ° Note6
NTSC 65 % Noteb5

Test Conditions:

1. IF= 20mA(one channel),the ambient temperature is 25

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

Note2. Definition of surface luminance.
Surface luminance is the luminance with all pixels displaying white. For more information see

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

Pn)
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Note 1:Definition of optical measurement system.

CDTech(H.K.)Electronics Limited

The optical characteristics should be measured in dark room. After 5 minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must
be ground when measuring the center area of the panel.

Photo detector .y

TFT-LCD Module

Field

; LCD Panel
ltem Photo detector | Field
l : ﬁ Contrast Ratio
Luminance
The center of the screen Chromaticity SR-3A 1
Lum Uniformity
Response Time BM-TA oo

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

=180

Normal line ®=90°
8=0=0] i 12 o'clock direction
| F
|'. I # 5
S E!L P i = "’“-al Bﬁ' 1
| ’;HPH” / o ﬂﬂ“"\x = . )
R | 7SS
e K N e K
z._.-'.’;./" i — - :\.-.... - ."/'}.\;.:,7'.-/.. -
L " ActiveArea  ~ /
. = _.r - .-[ i /-
A # o
" /FPC 7/ |/
- ,-'/ ,’j E
rd '_." e
®=270"

6 o'clock direction

Fig. 1 Definition of viewing angle

- $= o
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Note 3: Definition of contrast ratio

Luminance measured when LCD is on the "White" state

Contrast ratio (CR) =
onirmst rato (CR) Luminance measured when LCD is on the "Black” state

“White state “:The state is that the LCD should driven by Vwhite.
“Black state”: The state is that the LCD should driven by Vblack.
Vwhite: To be determined  Vblack: To be determined.

Note 4: Definition of Response time
The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (TON) is the time between photo detector output intensity changed from

90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(mﬂzhite (TFT OFF) Black (TFT ON) White (TFT oFly
2 _ 4 100%
38 | 0% ————
58
o 2
E =
s | oy —————
= 0%
o

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
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Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the

center of each measuring area.
Luminance Uniformity(U) = Lmin/ Lmax

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

Fig. 2 Definition of uniformity

Lmax: The measured maximum luminance of all measurement position.
Lmin: The measured minimum luminance of all measurement position.

Note 7: Definition of Luminance :
Measure the luminance of state at point.

-"'--.. o t"‘*-\-.._.--"':

1 e T S T ARy oL B S
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8 Environmental / Reliability Tests

CDTech(H.K.)Electronics Limited

No Test Item Condition Remarks
. Note 1
| g;i};a?omnperat“m Ts= +70°C, 96hrs IEC60068-2-2,
GB2423. 2-89
5 Low Temperature Ta= 20°C. 96hrs Note 2 IEC60068-2-1
Operation ’ GB2423.1-89
3 High Temperature Ta= +80°C. 96hrs IEC60068-2-2
Storage ’ GB2423. 2-89
4 Low Temperature Taz 30°C. 96hrs [EC60068-2-1
Storage ’ GB/T2423.1-89
5 High Temperature & Ta= +60°C.. 90% RH max. 96 hours IEC60068-2-3
Humidity Storage ’ ’ GB/T2423.3-2006
Start with cold
. . 0 . temperature,end with
6 Thermal Sh(?ck -30°C 30 'mm ~ +$0 C 30 min high temperature
(Non-operation) Change time: 5min, 20 Cycle IEC60068-2-14,
GB2423.22-87
C=150pF, R=330 Q, 5 points/panel
. Electro Static Discharge Air: £8KYV, 5 times; Contact: 4KV, IEC61000-4-2
(Opeartion) 5 times; (Environment: 15°C ~ GB/T17626.2-1998
35°C, 30% ~ 60%, 86Kpa ~ 106Kpa)
Frequency range: 10~55Hz, Stroke:
N . I.mm Sweep: 10Hz~55Hz~10Hz IEC60068-2-6
8 | Vibration (Non-operation) 2 hours for eaIC)h direction of X .Y. Z. GB/T2423.5-1995
(package condition)
) 60G 6ms, = X, Y, £ Z IEC60068-2-27
9 | Shock (Non-operation) 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. Ta is the ambient temperature of sample.
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No:[PIN NAME
1 | LEDK
2 | LEDAT
3 | LEDR2
4 | LEDA
=—50.20£0.15 LCM——= 5 | LEDA
6 | M0
IS R 7 [ i
i ~—43.20 LCD AA 3.50 2.75+0.2 BL 5| M2
9 | M3
_ L H 0 . o .- 10 | RESET
XXXXXKK (BL code) XXXXXXXX (BL code) 11 | VSYNC
12 | HSYNC
I 13 | DOTCLK
Ink Printing 4] DE
2.8'TFT 15| D8I
Mm 16| DBI6
9 3 240"RGB*320 7] DBis
w0 O S028HA29NN 18 DBt
—+ S028HQ29NN
i = — N I YYYYNHDD YYYYHMDD 19| DBIS
= 3 Viewing| Direction 20| DBI2
& ~ 21| D8I
] [ _ulmm 22| DBI0
I [23] DB9
24| D88
’ o |24 D88 |
silver meﬁm o 25| DBY
I H 26 | DB
s ° 27| DBS
S 4 = 5 28| DB4
- — 29| DB3
_.HV © 30| D82
s 9 Solder height E St | DBt
q 3 T=0.4mmMAX 7 52| DB0
~ 2 %z Keep distance for 3] soo
PO. N PI STIFFENER _w\,\mﬂmﬂmw\\\\\ thi 34 SDi
~ Lo TPENER IS area 5 RD
« 36 |WRX(DICX)|
e — 37 | DICX(SCL)
el 0.330.05 - FPCE rn i 81 oox
S .
2 FPCIEFF ih w|
1HP0.5*(50-1)=24.50 b 40| VoI
8.08+0.5 Nm.mowo..TL “ <wg
2] Vol
4.27+0.5 41.20£0.2 43| GND
@] xR
5] YD
46| XX
47| Y-
48] ond
49| 6ND
5| GND
N LCM NOTES: RGB/MCU/SPI @ VRN T B R R TR A A
J¢—o LEDA1 1. DISPLAY TYPE: 2.8 INCH TFT /Normally black Interface CDTECH Electronics Limit
N 2. BACKLIGHT: 4 CHIP WHITE LED, IN PARALLEL INTERFACE CDTECH ectronics Limited
LEDK LEDA2 VF =3.240.2V;IV = 20*4mA FPC Connector s PART NO!
N—o LEDA3 3. OPERATING TEMP: -20°C~+70°C (FH12:50S-058H) | 57 bwG-5028HQ29NN S028HQ29NN
3 4. STORAGE TEMP: -30°C~+80°C S REv SHEETOF
LEDA4 5.LCD IC: ILI9340X VIEWING FReE HZX 2018.06.12 o 7 "
6. Luminance:350cd/m2(TYP) DIRECTION
oy CHKD TOLERANCE UNLESS
LED CIRCUIT DIAGRAM: 7.0 4 critical HZX 2018.06.12 SPECIFIED w02
8. RoHS Compliant _ Gray -
1.0 2018.06.12 First issue DIRECTION PROJECTION UNIT SCALE
REV, DATE MODIFICATION 3rd ANGLE @m mm 1

i —

it

9 Mechanical Drawing
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Packing Method
)0 [ [ o
| ua e e
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LI LAl

1. Put module into tray cavity

2. Tray stacking

3. Put 1 cardboard under the tray stack and 1 cardboard above
4. Fix the cardboard to the tray stack with adhesive tape

5. Put the tray stack into carton

6. Carton sealing with adhesive tape
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11 Precautions For Use of LCD modules

1

1.1 Handling Precautions

11.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it

from a high place, etc.

11.1.2. 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.

11.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may

cause the color tone to vary.

11.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched.

Handle this polarizer carefully.

11.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft

dry cloth. If still not completely clear, moisten cloth with one of the following solvents:

— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use
the following:
— Water
— Ketone
— Aromatic solvents

11.1.6. Do not attempt to disassemble the LCD Module.

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

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

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

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

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

11.1.8.4. 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.

11.2 Storage Precautions

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

11.2.2. 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 : 0°C ~ 40°C Relatively humidity: <80%

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

11.3 Inspection Sampling

3.1. Lot size : Quantity per shipment lot per model
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3.2. Sampling type: Normal inspection, Single sampling
3.3. Inspection level: Il
3.4. Sampling table : MIL-STD-105D
3.5. Acceptable quality level (AQL >
Maijor defect : AQL=0.65
Minor defect: AQL=1.00

11.4 Inspection Conditions

4.1 Ambient conditions:

a. Temperature: Room temperature 25+5C
b. Humidity: (60+10) %RH

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

4.2 Viewing distance

The distance between the LCD and the inspector’ s eyes shall be at least 3515 cm.
4.3 Viewing Angle

U/D: 450/450, L/R: 450/450

a— Eveposition

T

i, H ¢
Y 4
= ¥

11.5. Inspection Criteria

Defects are classified as major defects and minor defects according to the degree of
defectiveness defined herein.
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11.5.1 Major defect

Item No VR Inspection Standard
inspected
1) No display
511 All functional 2) Display abnormally
defects 3) Short circuit
4) line defect
-5 Missing Missing function component
5.1.3 Crack Glass C'racl-d

11.5.2 Minor defect

Item No Items to be

inspected

Inspection standard

Spot Defect
Including
Black spot
White spot

Pinhole

Foreign

th
&
[ )
H
[

particle

For dark/white spot is defined

('9 - {5_'_)"1} 1_1’2

—qu i

y
® A

Size p(mm)

Acceptable Quantity

9<0.10

Ignore

0.10 < d=0.2

2

02 < ¢

Not allowed
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52112 Polarizer dirt, S1ze oimm) Acceptable Quamtity
=015 1
Defime:
-_--—---_-—I Width
e [ l:ngih-_‘r
£213 Inclading Black Width(mm)
Scratch
We=005 I=more
005 < W=l 2
L=15
01 <W, orL-15 Not allowed
524 Polarmzer Not allowed
: Dent Bubble
Bright and Black dot define:
- and -
I 1{
5§15 Defiect {11
Two Adjacent Dot
Inzpection pattern: Full white. Fuoll black. Red. green and
blae wreems
It Acceptable Quantsty
I | o Note
Bright dot defect 1
Two Adjacent Dot 1
There or more Adjacent Dot Not allowed
Total Dot 2 |
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x Y
1 Cormer Frasomemi-
Siized marm ) Acceptable {nantidy
== Tawerm Ismaore
W=s Towwm T: Gla= thickses
Z=<T X- Leneth
T Width
S26 Class defect Z- thiclmes=
T -
2 Side Frazment- ~1—
Size{mm) Acceptable {mambity
A== 5 Do T: (Hass thockmess
Y =l - Lemeil
Z=T - Width
£ thaclomess
H/4 H/2
L) V4
0NN 2
WV I v/2
e
H
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.
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11.6 Mechanics specification

As for the outside dimension of the modules, please refer to product specification for more details
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)
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All good things come in threes:

With Hardware, Software and Services, we realise
unique display solutions that turn your ideas into reality.
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