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* Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses amorphous silico
n 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 2.4'TFT-LCD contains 240X320 pixels, and can display up to 65K/262K
colors.

* Features

-Low Input Voltage: 3.3V (TYP)
-Display Colors of TFT LCD: 65K/262K colors

-TFT Interface: 8/9/16/18Bit MCU Interface
3/4SPI1+16/18Bit RGB Interface
3-line/4-line Serial Interface

Generaltg};osrmation Spefification Unit Note
Main Panel
Display area(AA) 36.72(H) *48.96(V) (2.4inch ) mm -
Driver element TFT active matrix - -
Display colors 65K/262K colors -
Number of pixels 240(RGB)*320 dots -
TFT Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.153 (H) x 0.153 (V) mm -
Viewing angle SUPER WIDE o'clock -
TFT Controller IC ST7789V - -
Display mode Transflective /Normally Black VA - -
Operating temperature -20~+70 C -
Storage temperature -30~+80 T -
* Mechanical Informations

Item Min. Typ. Max. Unit Note

Horizontal(H) 42.92 mm -

Module -

size Vertical(V) 60.26 mm -

Depth(D) 245 mm -

Weight 14 g -

Hongguang Display HG024QV021 4 /34
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1. Block Diagram

LEDA

Back Light

LEDK

o 240(RGB)*320 e
Panel

Source

Driver

FPC
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3. Input terminal Pin Assignment

NO. SYMBOL | DISCRIPTION I/0O
1 XR Touch panel Right Glass Terminal A/D
2 YD Touch panel Bottom Film Terminal A/D
3 XL Touch panel LIFT Glass Terminal A/D
4 YU Touch panel Top Film Terminal A/D
5 GND Ground. P
6 GND Ground. P
7 VCC Supply voltage(3.3V). I
8 VCC Supply voltage(3.3V). I
9 IOVCC Power Supply for /0O System. I
SPI interface output pin.

10 SDO -The data is output on the falling edge of the SCL signal. O
-If not used, let this pin open.
18-bit parallel bi-directional data bus for MCU system and RGB i

11-28 DB17-DBO , , 1/O

nterface mode. Fix to GND level when not in use
Serial input signal.

29 DIN(SDA) The data is latched on the rising edge of the SCL signal. 1/0O

fix this pin at IOVCC or GND when not in use.

Dot clock signal for RGB interface operation.

30 PCLK o : l
Fix this pin at IOVCC or GND when not in use.

31 DE Data enable signal for RGB interface operation. |
fix this pin at IOVCC or GND when not in use.
Line synchronizing signal for RGB interface operation.

32 HSYNC o . |
fix this pin at IOVCC or GND when not in use.
Frame synchronizing signal for RGB interface operation.

33 VSYNC o . l
fix this pin at IOVCC or GND when not in use.

34 RD Read enable in 8080 MCU parallel interface. |
-If not used, please fix this pin at IOVCC or DGND.
-Write enable in MCU parallel interface.

35 WR(SPI-RS) - Display data/command selection pin in 4-line serial interface. I

- Second Data lane in 2 data lane serial interface.

Hongguang Display
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-If not used, please fix this pin at IOVCC or DGND.

-Display data/command selection pin in parallel interface.
-This pin is used to be serial interface clock.

36 RS(SPI-SCL) | RS='1": display data or parameter. I
RS='0: command data.
-If not used, please fix this pin at IOVCC or DGND.

37 S Chip select input pin (“Low” enable). |
fix this pin at IOVCC or GND when not in use.

38 RESET ?I't.1i.s .signal wiII. reset the device and must be applied to properly |
initialize the chip.

39 IMO 18-bit parallel bi-directional data bus for MCU system and RGB i

40 IM1 nterface mode. Fix to GND level when not in use I

41 IM2

42 NC -- --

43 LEDA Anode pin of backlight P

44 NC -- --

45 LEDK Cathode pin OF backlight P

Hongguang Display

HG024QV021 8 /34




4. LCD Optical Characteristics

4.1 Optical specification

‘-E Shenzhen Hongguang Display Co., Ltd

ltem Symbol Condition Min. Typ. Max. Unit. Note
Contrast Ratio CR 0=0 -- 300 -- (1)(2)
Response Rising Normal viewing
_ Tr+TF -- 25 50 msec | (1)(3)
time Falling angle
Color gamut S(%) 60 % (1)
Wy 0.241 0.281 0.321
White
Wy 0.268 0.308 0.348
Ry 0.403 0.443 0.483
Red
1)(4
Chromacicity Gy 0.270 0.310 0.350 (O
Green | 5, 0461 | 0501 | 0541
Bx 0.132 0.172 0.212
BI
g, 0087 | 0127 | 0.167
OL 60 80 --
Hor.
Or 60 80 --
Viewing angle CR>10 (1)4)
Ou 60 80 --
Ver.
Ob 60 80 --
Option View Direction SUPER WIDE (5)
Hongguang Display HG024QV021 9 /34
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[L]Transmittance {1 %o)
The mansmittance of the panel including polarizers is measured with electiical drniving.

| Io H I_t
- |

light source LCD panel

Y

The Transmitrance is defined as:

Tr = I_t = 1 O0Y
| o

here,
I o: the brightness of the light source.
I t: the brightness afrer panel transmission.

[2] Response Time{Tr. T1)

The rise time “Tr” 15 definad as the fime for lninance to change from 90% o 10% as a result of a change
of the electrical condition. The fall me * 1T is defined as the time for huninance to change from 10% to
S0% as a resull of a change of the elecincal condition.

[ Swen White: Black J [ SWiteh Black- Wit

1%

Video lawel
Luminance

%

0%

Tme. —m————p
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[3] Confrast ratio (Cr)
The contrast tatio (Cr). measvred on a module, 18 the ratio berween the nminance (L w) in a full whire
area (R-G-B-1) and the huminance (L d) i a dark area (R-G=B-0j;

Cr=u
L d

[4]Viewing angle diagram

Mormial
g=0"

3 O'clock

12 O'clock

L A B O'cock
. ‘_\-‘-\-‘-‘-h-u_-_-_‘_‘_
8 Q'tlock
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[5] Definition of color gamut
Measuwrmg machime: CET-01. NTSC'S Primanes: B{x.yv.Y). Gx.v.Y). By ¥).

¥

510

[
] 1931 CIE Chromaticity Doagram

Fig. 1931 CIE chromaricity diagram
Area of RGDE mangle

Color gamut: 55— :
Area of NTEC triangle

= 100%g
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5. Electrical Characteristics

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

NOTE:

Characteristics Symbol Min Max. Unit
Digital Supply Voltage VCC -0.3 4.6 Vv
Supply Voltage (Logic) IOVCC -0.3 4.6
Operating temperature Top -20 +70 T
Storage temperature Tst -30 +80 T
If the absolute maximum rating of even is one of the above parameters is exceeded even momentarily,
the quality of the product may be degraded. Absolute maximum ratings, therefore, specify the values
exceeding which the product may be physically damaged. Be sure to use the product within the range
of the absolute maximum ratings.
5.2 DC Electrical Characteristics
Characteristics Symbol Min. Typ. Max. Unit | Note
Digital Supply Voltage VCC 24 3.3 3.6 V
Supply Voltage (Logic) IOVCC 1.65 1.8 3.3
Normal mode Current
IDD -- 7.3 -- mA
consumption
ViH 0.7 lovce lovce \Y
Level input voltage
ViL GND 0.3lovce \Y
VoH 0.8 lovce lovce \Y
Level output voltage
VoL GND 0.2 lovce \Y
Hongguang Display HG024QV021 13 / 34
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5.3 LED Backlight Characteristics

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

ltem Symbol Min. Typ. Max. Unit Note
Forward Current IF 15 20 -- mA
Forward Voltage VF -- 19.2 - Vv
LCM Luminance Lv 310 360 -- cd/m2 Note3
LED life time Hr 50000 - - Hour Note1,2
Uniformity AVg 80 -- -- %o Note3

SNote (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=20mA. The LED lifetime could be decreased if operating IL is larger than 20mA. The

constant current driving method is suggested.

AN/ /A
A(+)e o

LU CIRCUIT DIAGRAN
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NOTE 3: Luminance Uniformity of these 9 points is defined as below:

ol = - o
[ REe ) a
. o w
| h Ak
] o C'___I:
O ) fi} kL -

Uniformity = rnrmmum Iummance |r| 9 DG!HTE (1-9)
maximum luminance in 9 points (1-9)

. Total Luminance of 9 points
Luminance= 5

Hongguang Display HG024QV021 15 / 34
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6. AC Characteristic
6.1 8080 Series MCU Parallel Interface Characteristics: 18/16/9/8-bit Bus
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Fignre 1 Pavallel Interface Timing Characteristics (8080-5evies MCT Interface)
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VOIN=1 4% to 2.3V, VDD=24 fo 33V, AGND=DGND=0Y, Ta=25

Signal siymbol Farameter Min | Max | Unit Description
Tazt Address satup time 0 ns
DIiCH
Tasr Address hald time (Write/Read) 10 ns
Testn Chip salact *H” pulse width 0 ns
Tes Chip select setug time (Write) 15 ns
- Tezs | Chip select setup tme (Read D) | 45 ng
Tucgn | Chip selact satup times (Read FM) | 355 5
Trar | Chip select wait time (Write'Read) | 10 ns
Tean Chip select hold time 10 A5
Tae Writa cycla a6 ns
WRX Tumi Control pulse "H duration 15 ns
Tuest Control pulse *L" duration 15 ns
Tac Read cyels (1D 160 ns
ROXAIDY | Trow Confrol pulse *H" duration (1D} 80 ns | Whenread D data
Trot Contral pulse "L duration {100 45 ns
Taokm Read cycls (FM) 450 fs
RDX When read fram
Trpsern Control pulse "H' duration (FM) a0 ns
(FRT framea mamary
Tenieu Contral pulse *L" duration (FM) | 358 ns
D170 Tpe Data sstup tima 10 ns For CL=30pF
erston 1.4 Page 41 of 316 2014710

Sitronix Confidential  The ibarmation contained herein & The eschisie propsdy of Sitranix and shall nol b datnbuted, reoraduced, of
disciossd in whole or e peart without prion weitien permission of Silreix

Hongguang Display HG024QV021 17 / 34



‘-B Shenzhen Hongguang Display Co., Ltd

Towr Diata hold time 10 ns
Tuas Read accass time (1D} 40 %
Trarrid read access tima (FM) M0 | ns
Tonn CQutput disable time 20 80 ns

Table 4 3080 Paralle]l Interlace Characteristics

Win=0.7 x VDO

1

\,=0.4 x VDD W =0.2 % VDD

Tp=Tre=1802 Te=Tre=1505

Vigure 2 Rising and Falling Tining for IO Sigual

Wi - N
W

RO

Figure 3 Write to Read and Read to Write Timing
Note: The nsing time and fating tme (11, 18 of input signa) and isY fime s speciad af 15 s orfese Logic gh and jow levels are

speoiicd 25 20% and T0% of VDOV for Inpur signals.,

Hongguang Display HG024QV021 18 / 34
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6.2 Serial Interface Characteristics (3-line serial)

|
CEX —UTAES
SCL
sk,
l —¥ | v
DOUT E: E.j}_'
Figure 4 3-line serial Interface Timing Characteristics
VODN=1.65 to 3.3V, VDD=24 fo 13V, AGNO=DGND=0V, Ta=25;
Signal | Symbol Parameter ' Min | Max | Unit Description
Tezs Chip select setup time {write) 15 ns
Tesn Chip select hobd me [write) 15 ns
CaX Texs Chip select selup time (read) r gl ns
Tace Chip select hold time (read) G5 ns
Teuw Chip select "H" pulse width 40 ns
Foreom =enal clock cycle (Wnte ) i ns
T sew SCL "H" pulse width (Write) 15 ns
SOL Tamw SCL LT pulse widih (Write) 15 ns
Tarvrs Senal clock cycle {Read) 160 ns
fam | SCLH'pulsewidih(Read) | 60 | | ns
To= SCLL" pulse width (Read) &0 ns
SDA Tans Data setup time 10 ne
(DN} Tan4 Data hold time 10 ns
Mo Access hme 10 &0 ns For maximum CL=30pF
DoUT
Tt Dutpul disable time 15 &0 s For minimum CL=8pF

Tabkle 5 3-line serial Inferface Characteristics

Pole © Tha reing tme and faiing ime (T 71 of inpul sgnal ans specaisg st 13 ns or fess. Logic gh and faw levels are speciied as

2k and 7% of YOOI for Inped sigmals,

Hongguang Display HG024QV021 19 / 34
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6.3 Serial Interface Characteristics (4-line serial)

RN
-+ Tean 3
2T Larwallsre
D ST B |
Isca S
R Wi 'E z‘: Ak:
Sk Wip L ! A
- e & i
Tie= i Tiew : |
B L?“ I 31: i
T Vi 7,4’ S [ =3 :
o ' = '—"T
W
Do T : |
.}h.:. LT ?._£
Filgure 5 4-line serial Interface Timing Characteristics
VIMN=1 B5 lo A3V WOD=2d o 23V AGHND=MGND=0V Ta=P5 |
Signal Symbol Parameter . MIN MAX | Unit Description
Teas Chip selact setup timea (writa) 15 ns
Tean Chip selaect hold time (write) 15 ns
CEX T Chip select zatup time (read) &0 Nz
T Chip zelect hold time (read) &5 ne
Tl Chip select “H" pulss width 40 n=
Tacrew Serial clack cycle (VWrite) EE ns
-write command & data
Tamw SCL "H" pulkse width (Write) 15 ns
ram
—_— Teiw SCL LT pulbse width (Writa) 15 s
3 Tacves Serial clock cycle (Read) 150 ns
- i [ -raad command & data
Tanr SCL "H” pulse width (Read) &0 ns
{ ram
Tep SCLL" pulse width {Read) &0 ns
Toes WK setup time 10 ns
VX
Ticu OVCX hatd time 0 fAs
ShA Tzns Data setup time 0 ns
(DY Tso Data hold tima i0 =
np— Tai Access time o &0 ns | For maximum CL=3dpF
Tou Output disable time i5 ED ns Far minimum CL=2pF

Table 6 4 line scrial Interface Characteristics

hicde - The nsing hme and fAifing fime (T, T of inped signad ave speciing o 15 ns o ess Logis high and bow lowsds ame spesificd a5

Rersion Lo Page 11 o0t 314 20145110

Sltronix Confldentlal  [he infermaton contained nerem = e exciusve property of Sdromx and shall not Be distnbuted, reproduced, or
dizciasad n whaole or in pan wikhaut pror wotlen pemssion of Silrons,
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6.4 RGB Interface Characteristics

T':-I'r y I
gtyl.; Lomars ™
L. |
HEY L I
VEYNC :
[ I
|
[P RN PR FROT
2 ol .
;5! | 1 v, EE{
- . H H
LH.‘ILUL\L Ry | I &
T i | il |
T |
m Dyr I'!"" | |
- | PWDL I‘—'}‘ FWTH »
e 7 | A ;o
DOTCLK "rVi\k oK Vi | \F
1 L1 5 1
i P A e
H TIH"___' ;_l I‘ T'.'|1|| H
Diata By X b Write Data N ><
Wile e .
|

Figure 6 RGE Inferface Timing Characteristics
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VOO =165 to 3.3V, VOD=2 4t 2.3V, AGNU=DEND=0V, Ta=25

Signal Symbol Parameter MIN | MAX | Unit Description

HSYNC,
Tavncs YSYNC, HSYNC Setup Time 30 2 ns

YEYNC
Tens Enable Setup Time 25 - ng

ENABLE
Tewn | Enable Hold Time 2% | - | ns
FWihH | DOTCLEK High-level Pulse Width &0 - ns
PWEL | DOTCLE Law-level Pulss Width 80 - ns

DOTCLK |

Towen | DOTCLE Cyela Time 120 - pE3
Trghr, Trghf DOTCLE Rise/Fall fime - 20 ns
- Tops | PD Data Satup Time 5 . ns
Ten FC Data Hold Time £ - ns

Tabkle 7 1816 Birs RGE Interfoce 1iming Characieristics

Slgnal Symbol Parameter MIN | MAX | Unit Description
HSYMNC,
Tavnes WEYMNC, HSYNC Setup Time 25 - ns
YEYNG
EMABLE Tzps : Enatle Setug Time 25 - ns
Werseon 14 Page 46 0L 316 201410

sitrenly Confidentlal 1= ntormation contained heram 5 the exclusive property of Sinonid and shall not b2 distnbuted, reprofuced, or
dhsclosed inwhode o in pa wdhoud gnon woklen penmission ol Sinenis

Tenn Emable Hold Time 25 - rna
FANDH DOTCLK High-level Pulse Width 25 - ns
Fuv DL DOTCLK Lowfevel FPulse Width 25 - ns
DOTCLK
Tevicn DOTCLE Syela Timea 55 - pt-
Trghr, Trghf DCTCLK Rize/Fall time . 0 ns
Teos FO Tata Setup Time 25 - ms
_ Tron _ FD Cata Hald Time 25 - ng

Inkle & 6 Birs Ri.H Interface 'l'll'l"lhlg Charncterisies
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6.5 Reset Timing

Shories than Su
1 1 h
- Taw "l
e N F L
i : L
[ 1 Ly
1
: i
1 i
* II-:' '1
Display . .

; 1 Initial condition
status hotmal aperstion >< During resel X (Default for HAW reset)
Figure 7 Reset Timlug

VD=1 6580 3.0V, VD02 4 1o 33V, ABND=0ENDegY, Ta=k3 ]
.Helated Fins . Symbal ) Farameter MIN L MAaX Unit

TR Resel pukse duration 10 - us
RESX - 3 (Mote 1, 5) ms

THT Heset cancel 1

| 120 (Note 1,6, 7) ms
Tahle ¥ Reset Timing

modes

1. The msed canced includdes also requined fime for foading 10 byfes, VOOW setting and othar setlings fom MM for simifar denvice)| fa
repistivg TG Moo /& aarss eeery Tirds when [Bece & A el coace fime ((58T) within 5 me 208y o nsirg edge of RESE

£ Spie due to an eacirosiElc becharge an RESE line dees nol causs fregar syslem msel accerding fo the fable balmr:

RESX Pulse Action
Shiorter than Sus Reset Rejected
Longer than Sus Reset

Between Sus and Sus Recet starls

. Dunng the Reseiing penod, the dispiay vl be Dlanksd (The diaola)y /s enfenfiy Hansing Seaueice, Wich marindm time i 120
meE, when Resel Hafs i Seer Out —mode, The dispey remains the hignk sfate m Jeed In—mode. | and then refurm o Defawd conddan
Tor Hardware Resef.

4. Spdwe Relactian eis0 apgies 0URNG & vWahd el pelss 55 Showm below

23 / 34
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L0

|<

‘ Reset is accepted

—%ﬂ Less than 20as width I:-Dsi!:'.'E '.Fikl.- will be IEjt'i.'1i.'iJ

& When Rese! aooied during Sisep In Mods,
§ When Rese! apaiied dming Sieap QU Mode,
7. itls necessary o walt Smeec affer reiegaing RESX befare zanding commands. Algo Sieap DUt command cannar oe 2ent for

120maac.
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7. LCD Module Out-Going Quality Level

7.1 VISUAL & FUNCTION INSPECTION STANDARD

7.1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature : 255°C
Humidity :  65%%10%RH
Viewing Angle : Normal viewing Angle.
lllumination: Single fluorescent lamp (300 to 700Lux)
Viewing distance:30-50cm
I

/' - Upper

pryg N : " Bottom glass  Upper

" Light Source Bottom Polarizer

7.1.2 Definition Zone D

Zone B

Seasmmsasmnsanmnannnnansnnanmnznnnn Zone A

\ IIIIIIIHHHHHIHHHHHHHHE:/

it 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 .)
Zone D : IC Bonding Area
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
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7.1.3 Sampling Plan

According to GB/T 2828-2003 ; , normal inspection, Class 1I

AQL:

Major defect Minor defect

0.65 1.5

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

No Items to be inspected Criteria Classification of defects

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 drawing

3 Outline dimension is not allowed

4 Color tone Color unevenness, refer to limited sample
Light dot, Dim spot,Polarizer Bubble ;

5 | Spot Line defect Polarizer accidented spot. _

Minor

6 Soldering appearance Good soldering , Peeling off is not allowed.

7 LCD/Polarizer/TP Black/White spot/line, scratch, crack, etc.
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7.1.4 Criteria (Visual)

BRI 6B~ H R A T

Number ltems Criteria(mm)
1.0 LCD
- y

Crack/Broken M} N
NOTE: \\\;l\ /7
X: Length \\\\\\:\\:
Y: Width (1) The edge of LCD I ~
Z: Height broken
L: Length of ITO, X Y 7
T. Height of LCD .

<3.0mm <Inner border line of <T

the seal

(2)LCD corner broken

X Y Z
<3.0mm <L <T
~
N
I
. ~
\\\\\\\\
(3) LCD crack \\\f\
Crack
Not allowed
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Spot defect

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

X dent, stain)
\Z\ Acceptable Qty
/ " ne
Size (mm) A B C
20 ®<0.10 Ignore
' 0.10<®<0.20 3( distance = 10mm)
X Ignore
0.20<®=<0.25 2
D=(X+Y)/2 ©>0.3 0
(@Dim spot (LCD/TP/Polarizer dim dot, light leakage. dark spot)
A table Qt
one cceptable Qty
Size (mm) A B c
®<0.1 Ignore
0.20<®=<0.25 2
®>0.3 0
@ Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B c
®=<0.2 Ignore
0.3<®=0.5 2( distance=10mm) Ignore
®>0.5 0
@Pixel bad points (light dot, Dim dot, color dot)
A table Qt
one cceptable Qty
Size (mm) A B c
®=<0.1 Ignore
0.15<d=<0.2 2( distance = 10mm) Ignore
®>0.2 0
® Polarizer Bubble
Zone Acceptable Qty
Size (mm) A ‘ B C
®<0.2 Ignore
0.3<9=<0.4 3(distance=10 m)
Ignore
0.4<®=<0.5 2
©>0.5 0
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Width(mm) Length(m Acceptable Qty
i idth(mm
Line defect m) A B C
LCD/TP
( $=<0.03 Ignore Ignore
3.0 /Polarizer backlight 0.03<W<0.04 <30 Ne2
.03<W<=0. <3. <
black/white line, Ignore
scratch, stain) 0.04<W=0.05 L<2.0 N<1
0.05<wW Define as spot defect
. Not allow missing parts, solderless connection, cold solder joint, mis
Electronic Comp » . . .
4.0 match, The positive and negative polarity opposite
onents SMT
1. Color: Measuring the color coordinates, The measurement standar
Display color& B d according to the datasheet or samples.
5.0
rightness 2. Brightness: Measuring the brightness of White screen, The measu
rement standard according to the datasheet or Samples.
6.0 LCD Mura By 5% ND filter invisible.
RTP
7.0 Related TP film . Acceptable Qty
Size ®(mm)
bubble/ A | B C
accidented ®<0.1 Ignore
spot 0.1<®<0.2 3 (distance=10mm) \gnore
0.25<®=0.3 2
$>0.3 0
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Width(mm) Length( Acceptable Qty
TP film ®=<0.03 Ignore Ignore
scratch 0.03<W=0.04 L<3.0 N<2 Ignore
0.04<W=0.05 L<2.0 N<1
0.05<wW Define as spot defect
Assembly .
_ beyond the edge of backlight <0.2mm
deflection
Bulge The ITO film plumped below 0.40mm, it's ok.
[ati
dudss”
/,GT <0.4mm
.-"-'_'_\-\-"'-\.\_
PP
i
O )
. v
" |nEe
Newton Ring area>1/3 TP area
NG ,%3
Newton _ HeA
_ Newton Ring areas1/3 TP area | || AL
Ring A L
OK LTRSS
i " z:l.':d_l":'#\é
f1h, 4= i
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R
TP corner
7<COVER
broken
X<3mm Y<3mm thicknes
X length
S
Y : width ’

Z : height *Circuitry broken is not allowed.

X Y Z Y
TP edge Z<COVER 7z
X<4mm Y<2mm
broken thickness
X : length
Y : width

Z - height | * Circuitry broken is not allowed.

Criteria ( functional items)

Number ltems Criteria (mm)
1 No display Not allowed
2 Missing segment Not allowed
3 Short Not allowed
4 Backlight no lighting Not allowed
5 TP no function Not allowed
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8. Reliability Test Result

Item Condition Inspection after test
High Temperature Operating 70T ,96H Inspection after
Low Temperature Operating -207C, 96HR 2~4hours storage at
High Temperature Storage 80T, 96HR room temperature, the
Low Temperature Storage -30C, 96HR

sample shall be free

High Temperature & High Humidity from defects:

+60C, 90% RH ,96 hours.

Storage 1.Air bubble in the
Thermal Shock (Non-operation) -30°C,30 min < 80,30 min, Change time:5min 20CYC. |LCD;
2.Non-display;

C=150pF, R=330,5points/panel

ESD test Air:+8KV, 5times; Contact:+6KV, 5 times; 3.Missing

(Environment: 15C~35C, 30%~60%). segmentsline;

Frequency range:10~55Hz, Stroke:1.5mm 4.Glass crack;

Vibration (Non-operation) Sweep:10Hz~55Hz~10Hz 2 hours for each direction of X.Y.Z. 5.Current IDD is twice

(6 hours for total) (Package condition). higher than initial

value.

Box Drop Test 1 Corner 3 Edges 6 faces,80cm(MEDIUM BOX)

Remark:
1.The test samples should be applied to only one test item.
2.Sample size for each test item is 5~10pcs.
3.For Damp Proof Test, Pure water(Resistance > 10M &) should be used.
4.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting, it would be
judged as a good part.

5.Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical Characteristic.
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9. Cautions and Handling Precautions
9.1 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

9.2 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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