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MDTO0280A1IHR-MULTI 240 x 320 Multi Interface TFT Module

(MCT028D0TW240320PMLIPS)

Specification

Version: 1 Date: 07/03/2019
Revision
1 04/03/2019 First issue
Display Features

Display Size 2.8
Resolution 240 x 320
Orientation Portrait
Appearance RGB
Logic Voltage 3.3V
Interface Multi Ro H s
Brightness 384 cd/m? .
Touchscreen RTP com p I Iant
Module Size 50.50 x 69.70 x 3.80mm
Operating Temperature -20°C ~ +70°C
Pinout 50 way FFC|  Box Quantity Weight / Display
Pitch 0.5mm

* - For full design functionality, please use this
specification in conjunction with the ST7789V
specification.(Provided Separately)

Display Accessories

Optional Variants

Part Number

Description

MPBV5

Interconnect board that converts a
50-way FFC to 50 crimp-wire
connector.

Appearances

Voltage
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General Description

* Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses amorp
hous silicon TFT as a switching device. This model is composed of a Transmissive type TFT-LCD
Panel, driver circuit, back-light unit. The resolution of a 2.8 TFT-LCD contains 240x320 pixels, and ¢
an display up to 65K/262K colors.

* Features

-Low Input Voltage: 3.3V(TYP)
-Display Colors of TFT LCD: 65K/262K colors
-RGB Interface: 8/9/16/18BIT 8080 MCU interface;3/4-wire serial interface;16/18BIT RGB

Genera:tlerlrLCJSrmation Spe§ificati0n Unit Note
Main Panel
Display area(AA) 43.20(H)*57.60 (V) (2.8inch) mm -
Driver element TFT active matrix - -
Display colors 65K/262k colors -
Number of pixels 240(RGB)*320 dots -
Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.153(H)*0.153(V) mm -
Viewing angle ALL o'clock -
Controller IC ST7789V - -
Display mode Transmissive/ Normally black - -
Operating temperature -20~+70 C -
Storage temperature -30~+80 C -
* Mechanical Information

Item Min. Typ. Max. Unit Note

Horizontal(H) 50.50 mm -

Module :

size Vertical(V) 69.70 mm -

Depth(D) 3.80 mm -

Weight TBD g -
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Block Diagram

LEDA

Back Light

LEDK

240 (RGB) %320

Gate Gate

Panel

Source

Driver

FPC

Page 3 of 33



imension

Outline d

1T abed anoiddy @ \m_\ TT s
u poaRUD Z0FXX RS
wn umeid FORX 5 £0/2/5102 LSALI v
TLTNR-YHTTVOSZ0LAN | 'ON  SLAVd aea oMduosop wewoo oo A%Y
(227 )AONVITTIOL
TLTNW-YHITVO8ZOLAN | anvN  oNimvaa

Maa1 | 6y
a1 | ey
g | Ly
eva:n | 9y
a3 | gy
EN
Va3l e
aNo | Z¥
oas | ¥
(sy)/z18a0 | OF
(yu)olaa | 6€
(g
[

d)slaa | 8¢
M¥viaa | L¢
(uerga | 9€
(od)ziaa | G

o
5
XYW 00'L

(sg)s08a | 82
(vavosa | /2

T0-890 OTHA-LTHA| eovsasaur 119-91 ~a4L 180

10910s 18

090-L190 2083I9UT gOY 314 (999)8T

TA0-590
‘g190-LT4Q | 9°PFAIUT €Dy 116 (999)9T

esn up uld €Q

8dBJI9uUT g9y

s08399uL 0

S¥ 5D oS VaS T81Ie8 ©18p [Tq 8 3ITA-

o0a37030]

SO 10S VS | ropmes wop 118 6 oxrke | |

0dQ-L1gQ  porselut 319-81 G4L Idq s

<

040-84a 2093 T09UL 114-6 QAL 160

190-849a ©OBEIO3UT 319-8 AL I6Q 0

esu up uid 10

adfy eoejIajul ORI

UL

5304

Bl 1 &0dd

(eg)eoga | 9z
(z@)z08a | Sz
(La)io8a |4z
(og)oga | ¢z
vas |zz
Mo10a |1z
T8vN3 |0z
ONASH |61
ONASA | Bl

‘0F69'Gy

8
200l | £
J0A0I 9
NA S

v
3
4
[

X

aA

X
ano
owen ud  |'ON

*oo.mﬁL

Jeul gy

NvHOVId 1INJd10 N9

V33V __IINOJWOI

1 8

i e e ]

"INVI'TdNOD SHOY '8

ACOTTE YUOZT ‘CAT 9 ‘HLIHA QAT :IHOIT ¥ovd 'L
D 008 0L D o0¢- :dNAL HIVHOLS
D o0L 0L D o07- :dWAL ONILVYAdO0 9

X (—)9r ASE CION S
§ (=)SH (900)  A68LLLS ‘DI YIAIMQ ‘b
N (=)p TIV NOLLOTYIA ONIAAIA €
(+H)v \ (=)o 1OVTE ATTVINON SdI Q0N AVIdSIO T
AN (D)2 SY0T00 Y297/¥S9 ‘@T-I4L “48°7 AdAL AVIdSIQ T
[ “SALON
(=)
AN
[ 0F(S'ST—=
COOFOC D — | en— —mm— GO 0FOS FE =61 45 Ccfmmirem— OG0
I
R g D
Id 3015 LOVINOD Lﬂ
i W
o g 8
IS] © p
Od4 £O0FCL'Q—w{e— » IS
g
~
A
0
[ ax % é g
|
] , Leg g
dl JRo S
o ff 3 Mo s X 5 © ¢ S
S 02¢«808x07¢ St o o
= 5 . o
141.8°¢ ge R
"9
1 | Z
I J aax
inna Rs OA Ly
[oeXof I Vv DLAON,QL wNN H
GlL'e VY dl 0Cvr———= > o™ N
. . s9'z vV dl 0g'sh———— | T T 9
()2 0T 08’ 07'0—=f=———13738 dn Z'0F0G 06—

Page 4 of 33



Input terminal Pin Assignment

NO. SYMBOL DISCRIPTION I/O
1 GND Ground. P
2 XR Touch panel Right Glass Terminal A/D
3 YD Touch panel Bottom Film Terminal A/D
4 XL Touch panel LIFT Glass Terminal A/D
5 YU Touch panel Top Film Terminal A/D
6 IOVCC Supply voltage for 10 (1.8-3.3V). P
7 IOvCC Supply voltage for 10 (1.8-3.3V). P
8 VCI Supply voltage (3.3V). P
9 VCI Supply voltage (3.3V). P
10 IM2 MPU Parallel interface bus and serial interface

select If use RGB Interface must select serial |
11 IM1 interface.
12 IMO Fix this pin at IOVCC and GND.
This signal will reset the device and must be
13 RESET , . : |
applied to properly initialize the chip.
14 cS Chip select input pin (“Low” enable). |
Fix this pin at IOVCC or GND when not in use.
This pin is used to select “Data or Command” in the
parallel interface. When D/CX = ‘1°, data is selected.
When D/CX = ‘0‘, command is selected. This pin is used
15 RS(SPI-SCL) o , _ _ , L I
serial interface clock in 3-wire 9-bit / 4-wire 8-bit serial
data interface.
Fix this pin at IOVCC or GND when not in use.
The data is applied on the rising edge of the SCL
signal.
16 | WR(SPI-RS) |29 _ |
Fix this pin at IOVCC or GND when not in us
e.
Serves as a read signal and MCU read data at
17 RD the rising edge. I

Fix this pin at IOVCC or GND when not in use
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Frame synchronizing signal for RGB interface
operation.

18 VSYNC S : !
Fix this pin at IOVCC or GND when not in us
e.
Line synchronizing signal for RGB interface
operation.
19 HSYNC o , l
Fix this pin at IOVCC or GND when not in us
e.
Data enable signal for RGB interface operation.
20 ENABLE Fix this pin at IOVCCor GND when not in us I
e.
Dot clock signal for RGB interface operation.
21 DOTCLK Fix this pin at IOVCC or GND when not in us I
e.
Serial input signal.The data is applied on the
22 SDA rising edge of the SCL signal. I
If not used, fix this pin at IOVCC or GND.
Data bus.
23-40 DB0-DB7 o 1/0O
If not used pin, fix this pin to GND.
SPI interface output pin.
41 SDO —The data is output on the falling edge of the SCL o
signal.
-If not used, let this pin open.
42 GND Ground. P
43 LEDA Anode pin of backlight P
44 LEDKA1 Cathode pin OF backlight P
45 LEDK2 Cathode pin OF backlight P
46 LEDKS3 Cathode pin OF backlight P
47 LEDK4 Cathode pin OF backlight P
48 LEDK5 Cathode pin OF backlight P
49 LEDKG6 Cathode pin OF backlight P
50 GND Ground. P
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LCD Optical Characteristics

Optical specification

Item Symbol | Condition | Min. Typ. Max. | Unit Note
, Measuring with
Transmittance T (%) — | @463)| — | % [|Polarizer -
(with Polarizer) Reference Only
Transmittance
T (% — 17.5 — %
(without Polarizer) (%) [ ) i
Contrast Ratio CR 600 800 - - (1)(2)
Response Time Tr+Tr — 30 40 | msec (1)(3)
Color gamut | (%) ©=0 — 60 - | % C-light
Normal
W, - (0.288)|(0.308)|(0.328)
White X viewing _
W, angle |(0.310){(0.330)|(0.350)
R, (0.621)|(0.641)|(0.661)| —
Col Red
olor Ry (0.317)|(0.337)|(0.357)| — (1)(4)
chromaticity CF gl
(CIE1931) a Gy (0.254)(0.274) | (0.294) B glass
reen
Gy (0.540 | (0.560) | (0.580)
B, (0.121)](0.141)| (0.161)
Blue -
By (0.093)|(0.113)|(0.133)
QL — 80 —
Hor. (1)(4)
©r — 80 — : :
Viewing angle CR>10 — |Measuring with
ol — 80 — Polarizer -
\er. Reference Only
Op — 80 —
Optima View Direction Free (5)
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Measuring Condition

m Measuring surrounding: dark room
m Ambient temperature: 25+2°C

m 15min. warm-up time.

Measuring Equipment

m FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and
BM-5A for other optical characteristics.

Note (1) Definition of Viewing Angle:

Ou
12’ o'clock
D0 =90°

0=180°

6 o'clock
D =270°
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Note (2) Definition of Contrast Ratio (CR):

measured at the center point of panel

Luminance with all pixels white

CR=

Luminance with all pixels black

Note (3) Definition of Response Time : Sum of Tr and Tr

white(TFT OFF) | black %% (TFT ON) white(TFT OFF)
T= Tr
o & —- — — —
L e i B B
90% T TRt WROTT] CUTTECETETEERTEE TR EEEI e
Optical
response 10% Jeerrmieemerennncdereaeennnnnnn qarreemrerannren
P 0?-;: [\ \5\7 o

time
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Electrical Characteristics

Absolute Maximum Rating (Ta=25 VSS=0V)

Characteristics Symbol Min Max. Unit
Digital Supply Voltage VDD -0.3 4.6 \
Digital interface supple Voltage VDDIO -0.3 4.6 \Y
Operating temperature Top -20 +70 C
Storage temperature Tst -30 +80 T
DC Electrical Characteristics
Characteristics Symbol Min. Typ. Max. Unit | Note
Digital Supply Voltage VDD 24 3.3 4.2 \%
Digital interface supple Voltage VDDIO 1.65 3.3 4.2 \%
Normal mode Current
IDD - 8 -- mA
consumption
ViH 0.7VbbpIo VDDIO \Y
Level input voltage
Vi GND 0.3VbbpIO V
Vo 0.8vDDIO VDDIO Vv
Level output voltage
VoL GND 0.2vDDIO Vv

Page 10 of 33




LED Backlight Characteristics

The back-light system is edge-lighting type with 6 chips White LED

Item Symbol Min. Typ. Max. Unit Note
Forward Current 12 90 120 -- mA
Forward Voltage VE -- 3.2 -- \Y
LCM Luminance Lv 350 384 -- cd/m2 | IF=120mA
LED life time Hr 50000 -- -- Hour Note1,2
Uniformity AVg 80 -- -- %

Note (1) LED life time (Hr) can be defined as the time in which it continues to operate under the condition:
Ta=25+3 °C, typical IL value indicated in the above table until the brightness becomes less than 50%.
Note (2) The “LED life time” is defined as the module brightness decrease to 50% original brightness at
Ta=25°C and IL=120mA. The LED lifetime could be decreased if operating IL is larger than 120mA.

The constant current driving method is suggested.

\\\\
K1(—) o
\{\
K2(—) o
\
K3(—) o
N e A
K4(—)o—K
\
K5(—) o
\{\
<6~ ) o4

BLU CIRCUIT DIAGRAM

Page 11 of 33



TP Feature

Conditions of use and storage

Item

Value(condition)

Note

Temperature range upon
operation

Humidity: 20%~90% non dew,
condensation -20°C~70°C

In a simple substance

Temperature range upon
storage

Humidity: 20%~90% non
dew, condensation -30°C~80°C

In a simple substance

Electrical property

Item

Value

Note

Maximum voltage

DCS5V

Resistance between terminals

X direction[Film side]:200-600Q

Y direction [Glass side]:300-900Q

Insulation resistance

DC 25V 20MQor above

Connect X + ~X-and Y+ ~Y-,
apply 25VDC Between X and Y for

perform measurements

Chattering 10 msec or below
Rating Voltage is DC 5V
J_ v
_ Measured Volume:Vx
K-Axis
Vx
N

Ldeal Volume:Vp

A Positions B
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Mechanical property

[tem

Performance

Note

Input method

Used of an exclusive pen or finger

Load upon operation

Exclusive pen

60-100g or below

Operation and measurement with a pen must be
carried out under the following tip conditions:
Stylus pen material : POM(ployacetal) .

Tip : Diameter 3.0mm, SR 0.8 mm

Finger

60-100g or below

Operations and measurement methods simulated
for a finger must be carried out under the following
tip conditions.

Material :Silicon rubber (Hardness : 30°Hs) Tip :
Diameter 12.0 mm, SR 12.5mm

Surface hardness

Pencil hardness : 3H or above

It complies with the way of test method
JIS K5400.

Optical property

Iltem Performance Note
Total light transmittance 80% or above JIS K7105
Haze 5% or below JIS K7136

Film specification

surface

Polished type with hard coated
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AC Characteristic

8080 Series MCU Parallel Interface Timing Characteristics: 18/16/9/8-bit Bus

_ Tomw > S—
i
csx = s N | | ’Z:L Tesr |
|
) t = | [
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I Tes I Tesn ' Lo
| | | | | | l
W)
B | Lo K Lo
| I | e [
TasT |4—|—>li‘ Twe | | Tanr | I
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x | I [ . TwmL 7?‘:6 TwrH : :ﬁ |
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VDD=1.65 to 3.3V,

VDD=2 4 fo 3.3V, AGND=DGND=0V, Ta= -30 to 7O

Signal Symbol Parameter Min Max Unit Description
Teast Address setup time (8] ns
D/CxX -
Tanr Address hold time (Write/Read) 10 ns
T Chip select “H” pulse width (8] ns
Tes Chip select setup time (MVrite) 15 ns
Tres Chip select setup time (Read ID) 45 ns
csx s -
TrcsFm Chip select setup time (Read FM) 355 ns
Tese Chip select wait time (Write/Read) 10 ns
Tcsn Chip select hold time 10 ns
Twe Write cycle 66 ns
WWVIRX Tuwwas Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (1D) 160 ns
RDX (1D) TrowH Control pulse “H” duration (1D) 90 ns When read ID data
TroL Control pulse “L” duration (1D) 45 ns
Treem Read cycle (FM) 450 ns
RDX - When read from
) T ro=HEM Control pulse “H” duration (FM) a0 ns
(FM) frame memory
TroLem Control pulse “L™ duration (FM) 355 ns
D[17:0] TosTt Data setup time 10 ns For CL=30pF
Tont Data hold time 10 ns
Trat Read access time (ID) 40 ns
Tratem Read access time (FM) 340 ns
Toox Output disable time 20 80 ns
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Tr e T- Tr IH—-: lL-—»Jl Tr
Vor=0.8 x VDDI

W) =0.3 x VDDI Wio=0.2 x VDD

Tr=Tr<=15n8 Tr=Tr<=15ns

Figure 2 Rising and Falling Timing for I/O Signal

— Ay

WRX

RDX

Figure 3 Write-to-Read and Read-to-Write Timing

Nate: The nsing time and falling time {Tr, Tf) of input signal and fall time are specified at 15 ns or less. Logic high and low levels are

specified as 30% and 70% of VDD for Input signals.

Display Serial Interface Timing Characteristics (3-line SPI system)

[ [
Wi
CSX .r"T—*!
"-.-""_ - — CHA
: »le Tscvow/Tsover . N Toan >
TCSF\- !‘T—b
! e S0C
a0L Z ] L Tsuw/Tsi R_Z R
— Tl TsHr | > Vic
- > |
Tans TanH i
soA ST S
1UII 1
S . 7'4 Tace | Tou | Vin
! ! Wi
DOUT a Ve S
L:T WViL 714
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VDDI=1.65 to 3.3V, VDD=24 to 3.3V, AGND=DGND=0V, Ta=-30 to 70 i

Signal Symbol Parameter Min Max Unit Description
Tess Chip select setup time (write) 13 ns
Tesh Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
T Chip select “H” pulse width 40 ns
Teeven Serial clock cycle (Write) 66 ns
Tarw SCL “H”" pulse width (Write) 15 ns
scL Taiw SCL “L" pulse width (Write) 15 ns
Taecver Serial clock cycle (Read) 150 ns
Tour SCL “H” pulse width (Read) 60 ns
Tar SCL “L" pulse width (Read) 60 ns
SDA Tspos Data setup time 10 ns
(DIN) TspH Data hold time 10 ns
DOUT Tace Access time 10 50 ns For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

Page 17 of 33




Display Serial Interface Timing Characteristics (4-line SPI system)

.I‘:I" 1 1
CSX o\
P N Tscvewd/Tscver o
Tess
SCL Z » , AN < sLw TsiR
va TameTsir | A
C Teos | ! Tsom
o " Rt
N
SDa . .
YL P 7
Tocs _ Tocy :
LT _.q
DICX L/
7 . 1
.T. AL T.__;| | |
* > X >
DOUT 7%4 Wiy LE(
' lk Ty 7:4
VDDI=1.65 to 3.3V, VDD=24 to 3.3V, AGND=DGND=0V, Ta=-30 fto 70 |
Signal Symbol Parameter MIN MAX | Unit Description
Teas Chip select setup time (write) 15 ns
Tesu Chip select hold time (write) 15 ns
CSX Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 85 ns
Tenn Chip select “H” pulse width 40 ns
Tacvew Serial clock cycle (\Write) 66 ns
— : — -write command & data
T SCL "H” pulse width (Write) 15 ns
ram
scL Tsuw SCL “L" pulse width (\Write) 15 ns
N Tecver Serial clock cycle (Read) 150 ns
— - - -read command & data
Tsur SCL “H” pulse width (Read) 60 ns
ram
Tar SCL “L" pulse width (Read) 60 ns
Toes D/CX setup time 10 ns
DICX
Toen D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
Tace Access time 10 50 ns For maximum CL=30pF
DOUT .
Tan Output disable time 15 50 ns For minimum CL=8pF
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Parallel RGB Interface Timing Characteristics

rgideg T"“-’f' (=
-

!
HSYNC '
VSYNC
>§:¢ |
ENABLE g :
I
|

DOTCLK T

i€
o)
! )
Data_Bus >S! :‘IH Write Data "(lH |§<
Write = \V
|

VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30~70 |

Signal Symbol Parameter MIN | MAX | Unit Description

HSYNC,
Tsynecs VSYNC, HSYNC Setup Time 30 - ns

WSYNC
Tens Enable Setup Time 25 - ns

ENABLE
Teny Enable Hold Time 25 - ns
PWDH DOTCLK High-level Pulse Width &0 - ns
PWDL DOTCLK Low-level Pulse Width 60 - ns

DOTCLK
Teven DOTCLK Cycle Time 120 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 20 ns
DB Teos PD Data Setup Time 50 - ns
Teon PD Data Hold Time 50 - ns
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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

Setting Example: To set frame frequency to 70Hz:

Internal Clock

Internal Oscillation Clock: 615KHz

DIV[1:0] =
RTN[4:0] =

2'b0 (x 1/1)
5'h1b (27 clocks)

FP =7'h2 (2 lines), BP = 7'h2 (2 lines), NL = 6'h27 (320 lines)

Frame Rate = 70.30Hz

Page 20 of 33




DOTCLK
HSYNC = 10 CLK
HBP = 20 CLK
HFP=10 CLK
70Hz x (2 + 320 + 2) lines x (10 + 20 + 240 + 10) clocks = 6.35MHz
DOTCLK frequency = 6.35MHz
6.35 MHz / 615KHz = 10.32  Set PCDIV so that PCLK is divided by 10.
external fosc = 6.35 MHz / 10 = 635KHz
PCDIV = [ 6.35MHz / 635KHz)/2]-1 =4
PCDIV[5:0] = 6'h04 (10 DOTCL_K)

5. Reset Timing Characteristics

|
|
|
l
| |
| 1
™ |
I~ TF'.T ":

Display - - Initial condition
status Normal operation >< During reset >< (Default for HMW reset)

VDDI=1.6510 3.3V, VDD=2.4 fo 3.3V, AGND=DGND=0V, Ta=-30~70 {

Related Pins Symbol Parameter MIN MAX Unit
TRW Feset pulse duration 10 - us
RESX - o5 (Note 1, &) ms
TRT Reset cancel
120 (Note 1,6, 7) ms
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Notes:
1. The reset cancel includes also required time for loading ID bytes, VCOM sefting and other settings from NV (or similar device) fo
reqisters. This loading is done every time when there is HW reset cancel ime (tRT)} within 5 ms affer a rising edge of RESX.

2. Spike due to an electrostalic discharge on RESX line does not cause irregular system reset according to the table below:

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 9us Reset

Between Sus and 9us Reset starts

3. During the Resetting penod, the display will be blanked (The display is entening blanking sequence, which maximum time is 120
ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —mode.) and then return to Default condition
for Hardware Reset.

4. Spike Rejection also applies dunng a valid reset pulse as shown below:

L 10us J

Reset is accepted

T ) e
| 20ns

Less than 20ns width positive spike will be rejected

5. When Reset applied during Sleep In Mode.
6. When Reset applied during Sleep Out Mode.
7 It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for

120msec.

Page 22 of 33



LCD Module Out-Going Quality Level
1. VISUAL & FUNCTION INSPECTION STANDARD

1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature : 25+5C
Humidity : 65%%10%RH
Viewing Angle : Normal viewing Angle.
lllumination: Single fluorescent lamp (300 to 700Lux)
Viewing distance:30-50cm

<>
4 <
/ Upper
“«— .
l ’ P = ﬁ Polarizer
e S T
: _ \ Bottom glas ~Upper Gla
Bottom Polarizer

h Light Source

1.2 Definition

Zone A

Zone B
1 [ R H /

£ H / Zone C

Zone A : Effective Viewing Area(Character or Digit can be seen)

Zone B : Viewing Area except Zone A

Zone C : Outside (Zone A+Zone B) which can not be seen after assembly by customer .)

Note:

As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product function

or appearance after assembly by customer.

1.3 Sampling Plan

According to GB/T 2828-2003 ; , normal inspection, Class II
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AQL:

Major defect Minor defect

0.65 1.5

LCD: Liquid Crystal Display , TP: Touch Panel , LCM: Liquid Crystal Module

1.4

No | Items to be insp Criteria Classification of de
ected fects
1) No display, Open or miss line
] 2) Display abnormally, Short
1 | Functional defects ) o o
3) Backlight no lighting, abnormal lighting.
4) TP no function Major
2 Missing Missing component
) ) ) Overall outline dimension beyond the drawi
3 | Outline dimension )
ng is not allowed
4 Color tone Color unevenness, refer to limited sample
Soldering appeara | Good soldering , Peeling off is not allowed. _
5 Minor
nce
6 LCD/Polarizer/TP | Black/White spot/line, scratch, crack, etc.

Criteria (Visual)

Number ltems Criteria(mm)

1.0 LCD

Crack/Broken

(1) The edge of LCD broken
X: L h
engt <Inner border lin
Y- Width <3.0mm <T
e of the seal
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Z: Height
L: Length of
ITO,
T. Height of
LCD

(2)LCD corner broken

<3.0mm <L <T

(3) LCD crack

Crack
Not allowed
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Number ltems Criteria (mm)

2.0 Spot defect | @ light dot (LCD/TP/Polarizer black/white spot , light dot, pinhole, dent, s
tain)
. Zone Acceptable Qty
/ Size (mm) A B C
©<0.10 Ignore
0.10<®=<0.15 3( distance=10mm)
Ignore
Y 0.15<®=0.2 1
0.2<0 0

@Dim spot (LCD/TP/Polarizer dim dot, light leakage. dark spot)

X
Zone Acceptable Qty
®=(X+Y)/2 || Size (mm A B C
®<0.1 Ignore
0.1<®=0.2 2( distance =10mm)
Ignore
0.2<®=<0.3 1
®>0.3 0
@ Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B C
®=<0.2 Ignore
0.2<®=0.5 2( distance=10mm) Ignore
®>0.5 0
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Line defect
(LCD/TP

Acceptable Qty

: Width(mm) Length(mm)

/Polarizer bl A B c

ack/white lin

e, scratch, s ®=<0.03 Ignore Ignore |
no

tain) 0.03<W<0.05 L<3.0 N<2 g
e

0.05<W=0.08 L<2.0 N<2
0.08<W Define as spot defect
Items Criteria (mm)
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Spot defect

@ light dot (LCD/TP/Polarizer black/white spot , light dot, pinhole, dent, s

tain)
m . Zone Acceptable Qty
\ J S A B C
v ®=<0.10 Ignore
< 0.10<®=<0.15 3( distance =10mm)
Ignore
0.15<®=0.2 1
0.2<® 0
X
@Dim spot (LCD/TP/Polarizer dim dot, light leakage. dark spot)
O=(X+Y)/2
Zone Acceptable Qty
Size (mm) A B C
®<0.1 Ignore
0.1<®=<0.2 2( distance =10mm)
Ignore
0.2<®=<0.3 1
®>0.3 0
@ Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B C
®=<0.2 Ignore
0.2<®=<0.5 2( distance =10mm) Ignore
®>0.5 0
Line defect
(LCD/TP Acceptable Qty
; Width
[Polarizer bl idth(mm) ength(mm) A B c
ack/white li
ne, scratch, ®<0.03 Ignore Ignore
stain) 0.03<W=0.05 L<3.0 N<2 Ignore
0.05<W=0.08 L<2.0 N<2
0.08<W Define as spot defect
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Polarizer

Bubble
Zone Acceptable Qty
Size (mm) A B C
$=<0.2 Ignore
0.2<®=<0.4 2(distance = 10mm)
Ignore
0.4<®=<0.6 1
0.6<® 0
SMT According to IPC-A-610C class II standard . Function defect and missing

part are major defect ,the others are minor defect.

TP bubble/ | | gize q(mm) Acceptable Qty
accidented A B C
spot ®=<0.1 Ignore
0.1<$=<0.2 2 (distance=10mm)
Ignore
0.2<®=<0.3 1
0.3<d 0
Assembly .
, beyond the edge of backlight <0.15mm
deflection
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5.0

TP
Related

Newton Ring area>1/
3 TP area NG

Newton Rin )
Newton Ring area<1/
9 3 TP area OK J
s
11,4 -1
X Y Z
TP corner x
/<LCD thi
broken X<3.0mm | Y<3.0mm
X: length ckness
Y: width |~
Z: height Circuitry broken is n
ot allowed.
TP edge br
X Y Z
oken X
7<LCD
X: length
Y. width X<6.0mm Y<2.0mm thicknes
Z: height | * Circuitry broken is

not allowed.
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Criteria ( functional items)

Number
1

a A WO N

Items
No display
Missing segment
Short
Backlight no lighting
TP no function

Criteria (mm)
Not allowed
Not allowed
Not allowed
Not allowed
Not allowed
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Reliability Test Result

1. Condition
Sample Test
Item Condition Note
Size Result
Low Temperature
-20°C, 96HR 3ea pass -
Operating Life test
Thermal Humidity
70C90%RH, 96HR 3ea pass -
Operating Life test
Temperature Cycle ON/OFF
-20°C < 70°C, ON/OFF, 20CYC 3ea pass (1)
test
High Temperature
807C, 96HR 3ea pass -
Storage test
Low Temperature
—30°C, 96HR 3ea pass -
Storage test
150pF, 330Q , +6KV(Contact)/+ 8KV(Air), 5 points/panel,
ESD test 3ea pass
10 times/point
The sample should be allowed to stand the
following 5 cycles of operation: TSTL for 30 minutes ->
normal temperature for 5 minutes -> TSTH for 30
Thermal Shock Resistance 3ea pass
minutes -> normal temperature for 5 minutes, as one
cycle, then taking it out and drying it at normal
temperature, and allowing it stand for 24 hours
Box Drop Test 1 Corner 3 Edges 6 faces, 66cm(MEDIUM BOX) 1box pass -

Note (1) ON Time over 10 seconds, OFF Time under 10 seconds
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Cautions and Handling Precautions

1. Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.
Do not warp or twist the module during assembly work.
(2) Protect the module from physical shock or any force. In addition to damage, this may cause improper operation or damage to
the module and back-light unit.
(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.
(4) Do not allow drops of water or chemicals to remain on the display surface.
If you have the droplets for a long time, staining and discoloration may occur.
(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.
(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.
Do not use ketene type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent
damage to the polarizer due to chemical reaction.
(7) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In case of contact with
hands, legs, or clothes, it must be washed away thoroughly with soap.
(8) Protect the module from static; it may cause damage to the CMOS ICs.
(9) Use finger-stalls with soft gloves in order to keep display clean during the incoming inspection and assembly process.
(10) Do not disassemble the module.
(11) Protection film for polarizer on the module shall be slowly peeled off just before use so that the electrostatic charge can be
minimized.
(12) Pins of I/F connector shall not be touched directly with bare hands.
(13) Do not connect, disconnect the module in the “Power ON” condition.

(14) Power supply should always be turned on/off by the item 6.1 Power On Sequence &6.2 Power Off Sequence

2. Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.

It is highly recommended to store the module with temperature from 0 to 35 °‘C and relative humidity of less than 70%

(2) Do not store the TFT-LCD module in direct sunlight.

(3) The module shall be stored in a dark place. When storing the modules for a long time, be sure to adopt effective measures
for protecting the modules from strong ultraviolet radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation is allowed. Formation of
dewdrops may cause an abnormal operation or a failure of the module.

In particular, the greatest possible care should be taken to prevent any module from being operated where condensation has
occurred inside.

(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to be stressed.
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