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1. Scope

This specification defines general provisions as well as inspection standards for TFT module
supplied by AMSON electronics.

If the event of unforeseen problem or unspecified items may occur, naturally shall negotiate
and agree to solution.

2. General Information

Specification

LCD size 1.6

Display Mode Normally Black

Resolution 400(RGB)x400

Pixel pitch 0.0996*0.0996

Pixel Arrangement RGB Stripe

Viewing direction ALL

outline dimension 53.00(H)*53.00(V)*3.45(D)

LCD AA 39.84x39.84

CTP VA 40.44x40.44

Colors 16.7M

Driver IC ST77903

Interface QSPI

Backlight White LED

Touch IC CST816D

Surface hardness TBD

Touch structure G+F

Cover lens GLASS

Color Black

Operating Temperature -20C~ +70°C

Storage Temperature -30°C~ +80°C

YU DU AMSON ELECTRONICS CO.,LTD. Page 4 of 26



A

Version
2025-12-19

AM-400400-016AP

imensions

t aalalat s

1

Page 5 of 26

SMY. | DESCRIPTION OF REVISION REASON | REVISED BY DATE
S\ first issue Vo X6.SU  [2025/12/19
| Il IR B Y 1R
IEALA R HALA
34502 Zig :
534010 TP 0D e
I‘Am,m%Hopw FWZ\I‘I\m,ow H”wmwwo,\mo TOTAL v n m<gw_lm
4254 TFT 523 SEDOS LENS (Y 1 [LEDA
POL 4224 OD-—=—="538 01520.05+0,05+0.05 FILM SENSOR il
9838 ww 4044020 TP V.A 628 19E005H0.0550, SENSDR 8 2 |LEDK
TeR N ~—LCD w,@,mﬁ AA 658  Chonfering 064 —f=—51.72+0,20 SENSOR 0.D0— 1n 3 GND
— J— : % 4 |SPI1_D3
i : 2 5 [SPI_D2
S lel EIE \ o= o 8 6 |LCD RESET
Szlere | e a0 g 7 LCD_VCI
FaE 5 | moiiwvioo\ = - , o | i 8 |LCD_CS
285 & | FULL/VIEW | = | s | = 9 [SPI Di
w © g m / i 10 |SPI_CLK
< k Color:Black \ mv d A mv_ Oo
n
| 12 |GND
o146 —F % 13 |TP_RESET
130 Max—pf- | S 14 TP_INT3. OV
ﬁ 15 |TP_SDA3. 0V
— 5 16 |TP_SCL3. 0V
Mﬁ +0.1 & 17 |TP_VCC3. 0V
o 18 |GND
a
0
~
[N
[ee]
o e~ i CTPIARIE R
T MM . o TEEE
AESH B SDA/SCL/ INTZ&H L fi i fa
1 1CiE LA & 3.3V VDDt B BB 3.3V
RESET (EN) B2 [ & 3.3V iR 77 TR
Conduct side Stiffener LCDA ¥R 400%400 LCD VCOM EE[EZEHY DC VCOM
_— . LobR 1.6 inoh ERTAPURS
Etf GSMK L& 25
mmuﬁl:% 7 032003 116 g E b 0k
. E TP 5 LCD REES
.Unit:mm. ESD (ZE S RE) 8KV ESD (Bl ) BKY
A Modification rev.number. L. Unit:mm. LED CIRCUIT DIAGRAM: Sl : =
.All radii without dimension RO.3mm. W.Mwwzogwﬂ*omﬂwms rev.number. o
. o . radall wi ou imension . omm. . M—Wswm‘ vy
,wwwsmwwwwmmsmmwawm%m Wmm +0. 20mm 4.ALl draft angles to be 1.5° 4 © .r.phpr.:r\hm MUW_W\W» H m@%mwm\\” B
LCD Driver IC:ST77903 B b e 10 CSTa e Ry ™ > | OEOEOE YU DU AMSON. ELECTRONICS Co. , Ltd.
.LCD Driver Voltage :2.8%40.3V ; .0 8+ — —
= L 7.CTP Driver Voltage :2.8+0.3V T OUTLINE DIMENSION
.Color :White 8.Color :White ' [TLE: O , D/N:AV-400400-016AP W@
.Operating Temperature : —20° —— +70° C 9. Operating Temperature : —20° — +70° C A ! . | BY
0. Storage Temperature : —30° — +80° C 10. Storage Temperature : -30° — +80° C [=60mA - VE=2.873. 3V BY Rev:V0 UNIT:
BY SCALE. I DTN Loor o

y

d AALALLIUINSLL
| |m] |m] [m] |
HONCOmCOmO]

3. External D

YU DU AMSON ELECTRONICS CO.,LTD.



‘alateis  AM-400400-016AP "

HONCOmCOmO] 2025-12-19

4. Interface Description

Symbol Description

LEDA LED ANODE

LEDK LED CATHODE

3 GND ground
4 SPI-D3 QSPI Data pin
5 SPI-D2 QSPI Data pin

This signal will reset the device and it must be

6 LCD-RESET applied to
properly initialize the chip
7 LCD-VCI Power supply
8 LCD-CS Chip select pin. Low Enable
9 SPI-D1 QSPI Data pin
10 SPI-CLK The serial input/output clock in serial interface mode

11 SPI-DO QSPI Data pin

12 GND ground

13 TP-RESET Touch Reset Signal

14 TP-INT Touch Interrupt

15 TP-SDA Touch [IC Data signal

16 TP-SCL Touch IIC Clock signal

17 TP-VCC Touch Power Supply

18 GND ground
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5. Absolute Maximum Ratings
Item Symbol Range Unit
Supply Voltage (Analog) VCI -0.3~+46 v
Supply Voltage (1/O) VDDI -0.3~+46
Supply Voltage (Logic) VCC -0.3~+2 v
Driver Supply Voltage VGH-VGL -0.3 ~+30.0 v
Logic Input Voltage Range VIN 0.5~VDDI +0.5 v
Logic Output Voltage Range VO 0.5~VDDI +0.5 v
6. DC Characteristics
Specification Related
Parameter Symbol Condition Uinit
MmN, | TP, | max Pins
Power & Operation Woltage
woo J Orparating
System Voltage 28 275 3.3 W -
WA voltages
IFO Supply
Intarface Dperation Voltage WD 1.65 18 33 W -
Viollage
Gate Driver High Voliage WiEH 12.6 15.5 W -
Gate Driver Low Yoltags WiGEL -11.8 - -8.4 W -
Gate Driver Supply Voltage - | WGEH-VGL | - - 273 W -
Input § Curpat
Logic-High Input Voltage WIH 0. Dol WDDil W Mot 1
Logic-Low Input Vaoltags WL WSS 03D W Mot 1
Logic-High Output Voltage WOH IOH = -1.0mA 0.8 Dol WDoi W Mot 1
Logic-Low Output Voltage WioL IOL = +1. 0wt W55 02D W Mot 1
Logic-High Input Current IiH WM =Dl - - 1 [T Mot 1
Logic-Low Input Curment L WVIM = W55 -1 [T Mot 1
Input Leaksge Curremnt L1 I2H = -1.0mA -1 - +01.1 [T Mot 1
WVICOM Voltage
VCOM Violtage WiCOM - WEE W -
Source Diriver
Gamma Reference
- VAP 3.6 - 6.6 W -
Voltage{Positive )
Gamma Reference
WAN -4.2 - -1.6 - -
Voliage{Megative)
Balow with 99%
Sowrce Ouwiput Settling Time Tr . - 20 s
precision
Cwtput Offset Voltage WOFFSET - 35 m' Mot 2
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7. Timing Characteristics

7.1 QSPI Interface Timing Characteristics
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Figure 1 Q5P Interface Timing Characteristics
VDN=1.65 fo A3V, VOD=2d o 3.3V, AGND=DGND=0W, Ta=25T
Signal Symbaol Parameter Min | Max | Unit Description
Tess Chip select setup tima (write) 19 ns
Tesax Chip salect hold time (wriie) 19 ns
cax Tess Chip select setup fime (read) GO ns
Tacc Chip select hold time (read) G5 ns
40 ns
TeHa Chip select "H" pulse width
500 ns hhate 1
Tacrow Sanal clock cycle (Wite) 16 ns
Tarm SCL *H” pulse width [Write) T ns
s Taiw SCL L” pulsa width (Writa) 7 ns
Tacvea Serial clock cycla (Read) 150 ns
Taww SCL "H" pulse width {Read) GO ns
Tar SCLL" pulsa width (Read) B0 ns
SOA Taps Diata setup ime T ns
(DN} Tao Data hold time 7 ns
BOUT Tacc Access time 10 =0 ns | For maximum CL=30pF
Tou Output disable time TED | TBD | ns For minimum CL=BpF
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Note? At display data (CMD 0xD06000). When C5X go to “H", must be walt ower S00ns than 53X should be

resburmedd “L" lewel.

= S0 s
CEX | | |
— [ - - - 5 ™
oo
sow He=E000E
swee
e
M Gabe data M+ 1 Gate Desta
Bindmum line tme must be = 40us ; Wsync width and Vsync porch =40us

For excampda: In §0Hz, 320RGEE =400 resolufion. Wsymnc width=1, Wsymnc front+back porch=12
Line time= 18.687/N400+1+12)= 40_363us

This line time is fit mindmum line time condition.

Fin Mame Description
SCHEP Clock signal {Max=50kMHz)
DA Serial imnput data lane O
DA Serial input data lane 1
Oa2 Serial input data lane 2
OAa3 Serial input data lane 3

Write command mode

When host writes commands or parameter io STFF203, host neseds o 2end 1 byite of write command instmecion
{O=FE). Than host samds 3 bytes of AD|23:0] which is composed of 1 byte of Dobd, 1 byte of cormmand address
and 1 byie of Ix00. Afier host sending instructon and AD{23-0), the following data is perameter (are parameaters).
When the last bit of parameter has been sent, C5X pin should be retumed “H" level.

] 1 F L & 5 E. J E ] hli] = E i 31 e ] t 5 E - : F L2 k-] & &9 a7 i3
e ] LI L nhn
S
SDas N _—— . )
CLitEy/ EEEALYEREREEERI D1 B MBI DODE 800500 0
SDAD o
Cudput ek e 1 |
= i Lorymand e 240 Sajaroen - Dty i 1 - - Dl In 2
O=DE CRDE D D00 00 PO:Dwod P e
[ Dont Cae ".'.'] Irderbened

Write pixel data

In write pizel data mode, the host sends one byte of instuction, 3 byie of AD{23-0) and pixsd data. The instruction
is transfemred ondy by one lane of DAD, and date can be transferred 4 DA lanes.

The 0xDE =006 100 must be issued at the beginning of each frame. The J=DE+0=006000 must b issued at
the beginning of each line.
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Read command mode

When host reads commands or parameter to STTT903, host needs to send 1 byte of write command instruciion
{dxDD0). Then host sends 3 bytes of AD[23:0] which is composed of 1 byte of 000, 1 byte of command address
and 1 byte of Ox00. After host sending resd command and AD[23:0], the following output data is command
address parameter (are parameters). When the last bit of parameter has been output, CSX pin should be

returned *H" lewveal.

B 1 3 3 4 B & F & & i BN OM OB ON M OEMNITE B SO QO
SCK | g L]
cax
Input .'Jj AN NI I l|,'| | 8] #H ) Rl !__ T . ; 2/,
SOAD g ; —
Chutput ’f.’:E' - 7 fefsfafafafofofrfefs]e
- Fmad Cormand - Mt ke e [k i 1 - (= THT
0x00 CMD:0:00:0400 FEAI Pl
/o Denl Cars R isetres
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Color Format

Q5P RGBEAS

Instnuction AD{23:0] 1% plxal

Q5P RGBEGEE

CEx

m—( — :;( R

, 850 0 0.
o 000 0 O
o
o

Ingtruction ADY23:0] 1* plxal

Q5P RGB565

=
sont 0.0 00
(o) KK =)

.
i!!i
0
&)

Instruction AD[23:00 1™ pixed 2™ el

YU DU AMSON ELECTRONICS CO.,LTD. Page 11 of 26



‘alateis  AM-400400-016AP "
|| ] ]

. 2025-12-19

Dual-5Pl, RGBE888
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Single-SPI, RGBAAE
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7.2 Reset Timing

Shorter than 5Sus
i i

Displ - Ter Li
isplay z : Initial condition
atatus Normal operation >< During reset >< (Default for HAN reset)
VDDI=1.8V, VCI=2.8V, AGND=DGND=AGNDR=0V, Ta=25 "
Related Pins Symbol Parameter MIN M.AX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Mote 1. 5) ms
TRT Reset cancel
- 120 (Note 1, 6, 7) ms

7.3 Power On /OFF Timing

WD and WE| can b= applied in any order.
WE and VDD can b= power dowan in any order.

Dwuring power off, if LCD is in the Sleep Out mode, W1 and VDD mest be powernaed dovn minimum 1 20msesc
after RESX has been releassad.

Dwuring power off, if LCD Is in the Skeep In mode, VDD or VI can be powered down mindmum Ormeec after
RESX has been releasad.

Figho 1 Thare wil ba no damags ho e cisplay modiiks i1 Mo Do SOOUcas s oot mae.

Figie 2- Thare wil ba no abnoona! visibio affects on dhe disolsy paned dwdng the Fowsr OO Saguanoes.

Molo 3 Thane Wil Do no abooonad visibio affects on dho disods)’ hofivean ond’ of Powor On Sequanos amd belions moadhing Shoan Oy
oovmTranal. Alko balsoan oy Sk i oomrand! and’ Powas OO Sequanod.

Figho £ IF RESK ing ks nol hold stablg Oy fosh guning Posver O Seguenos as defined i e sepuonco Dalow, Share ITwil boe ascassany &

aoody a Haordwane Resal [REEX] afer Host Powor On Soquands 15 compiols 0 sisung oomes! onarmiion. Oterwisa funciion is mod
guaraniood.

The powsr onfoff sequence i3 ilustrated bebow
]

T T ==& ra limet Thkwy ==& ro limit— T

WiZ]

vool A
]

rf

. = -
sleapeout rroded . tme
Teweess = = 2 limmit TEnesmo=m I|:r"_"'_= o

RESH

slespdn mode) AP '

Thweezsr i apphs=d o BEZX falng in e Skeep Ol Rode
Thaesw B appisd 1o REEX falling in he Sleep o Koade

YU DU AMSON ELECTRONICS CO.,LTD. Page 14 of 26



N )

d AALALLIUINSLL

AM-400400-016AP

Version: A

] [m] [m] (W]
LN ] 2025-12-19
8. Backlight Characteristics
LED CIRCUIT DIAGRAM:
/S
>
S/
LEDA © 4 o LEDK
s
>
[F=60mA Vf=2.873.3V
Item Symbol MIN TYP MAX | UNIT | Test Condition
Supply Voltage VFf - 3.2V - Vv If=60mA
Supply Current If - 60 - mA -
Luminous Intensity 2 _
for LCM - 250 320 - cd/m If=60mA
Life Time - 20000 - - Hr If=60mA
Backlight Color White

YU DU AMSON ELECTRONICS CO.,LTD.

Page 15 of 26




e Yalal

d AALALLIUINSLL

Version: A

Al Ta[ [u[ (8] AM-400400-016AP
L L] ] 2025-12-19
9. Optical Characteristics
Item Conditions Min. Typ. Max. Unit Note
, oL - 80 -
Horizontal 5 80
Viewing Angle R - :
degree 1),(2),(6
CRA0) . o o g (1).(2),(6)
Vertical
o8 - 80 -

Contrast Ratio Center 640 800 - - (1),(3),(6)
Response Time T+ Ts - 30 40 ms (1),(4),(6)
NTSC ratio % 65 70 - - (6)

Red x TBD -
Redy TBD -
Green x TBD -
CF COI_OI? Green y TBD -
Chromaticity (1), (6)
Blue x Typ. | TBD | Typ. -
(CIE1931) .0.05 +0.05
Blue y ’ TBD ' -
White x TBD -
White y TBD -

Note (1) Measurement Setup: The LCD module should be stabilized at given temp. 25°C for 15
minutes to avoid abrupt temperature change during measuring. In order to stabilize the
luminance, the measurement should be executed after lighting backlight for 15 minutes in a

windless room.

Photo-detector (BM-7A)

Field=1°

LCD panel

YU DU AMSON ELECTRONICS CO.,LTD.

Center of panel
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Note (2) Definition of Viewing Angle
Normal line
6=0=0°

O=90°
) 12 o’clock direction

’
-,
~

A

*
|
o

-
Z = IT ( ANOR
1 4
-.\BB !.l":.f‘/‘( /
,}'// ) (D':OG
. Active Are

P=270°

®=180° /

Note (3) Definition of Contrast Ratio (CR)
The contrast ratio can be calculated by the following expression
Contrast Ratio (CR) =L63 /L0

L63: Luminance of gray level 63, LO: Luminance of gray level 0
Note (4) Definition of response time

N\
White(TFT OFF)| i Black é %(TFT ON),
I I
I [

White(TFT OFF)

TF f——
100% ___:,,—
90% B
10% -
0 Time

Note (5) Definition of Transmittance (Module is without signal input)
Transmittance = Center Luminance of LCD / Center Luminance of Back Light x 100%

Note (6) Definition of color chromaticity (CIE1931)
Color coordinates measured at the center point of LCD

YU DU AMSON ELECTRONICS CO.,LTD. Page 17 of 26
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10. Reliability Test Conditions and Methods

Items

Condition

Version: A

2025-12-19

Inspection after test

High Temperature
Storage

T =80Cfor 96 hr

Low Temperature
Storage

T =-30°Cfor 69 hr

High Temperature
Operating

T =70Cfor 96 hr

Low Temperature
Operating

T =-20"Cfor 96 hr
(But no condensation of dew)

High Temp. and High
Humidity
Operating

T =60°C/90% for 96 hr (But no
condensation dew)

Thermal Shock

-20£2°C~25~70+2°C x10cycles
(30min.) (5min.) (30min.)

Voltage:+2KV R:330Q C: 150pF
Air discharge, 10time

YU DU AMSON ELECTRONICS CO.,LTD.

Inspection after 4 hours
storage at room
temperature, the sample
shall be free from defects:
1.Air bubble in the LCD
2.Seal leak;
3.Non-display; 4.missing
segments; 5.Glass crack;
6.Current IDD is twice
higher than initial value.
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11. Inspection Standard
1. Inspection conditions is as follows:
(1)Viewing distance is approximately 25 ~ 30 cm
(2)Viewing angle is normal to the LCD panel as Fig _1 (45°)
(3)Ambient temperature is approximately 25 + 5°C
(4)Ambient humidity is 60 + 5% RH
(5)Function ambient luminance is from 300 ~ 500 Lux,
Appearance ambient luminance is from 500 ~ 800 Lux.
(6)Input signal timing should be typical value.
(7) Mura &Light leakage in View Area should be judged through ND-Filter 5% .

(-/’ Eve position

i —
\ !

,

|

Y 457 45° 25~30cm
\\r_hrf
ot 1
1ol
EE
LD Panel
Fig 1

2. Test method: According to MIL-STD105E.General Inspection Level I take a single time.
The defects classify of AQL as following:

Major defect: AQL = 0.65

Minor defect: AQL = 1.5

Total defects: AQL = 1.5

Major defects (MA): A major defect refers to a defect that may substantially degrade usability for
product applications, including all functional defects (such as no display, abnormal display, open
or missing segment, short circuit, missing component), outline dimension beyond the drawing,
progressive defects and those affecting reliability.

Minor defects (MI): A minor defect refers to a defect which is not considered to be able to
substantially degrade the product application or a defect that deviates from existing standards
almost unrelated to the effective use of the product or its operation, such as black spot, white
spot, bright spot, pinhole, black line, white line, contrast variation, glass defect, polarizer defect,
etc.

3. Non-conforming Analysis & Deal with Manners

3.1 Non- conforming Analysis:

3.1.1 Purchaser should supply the detail data of non- conforming sample and the non-
conforming.

3.1.2 After accepting the detail data from purchaser, the analysis of non- conforming should be
finished in two weeks.

3.1.3 If supplier cannot finish analysis on time, must announce purchaser before 3 days.

3.2 Disposition of non- conforming:

3.2.1 If find any product defect of supplier during assembly time, supplier must change the good
product for every defect after recognition.

3.2.2 Both supplier and customer should analyze the reason and discuss the disposition of non-
conforming when the reason of nonconforming is not sure.

YU DU AMSON ELECTRONICS CO.,LTD. Page 19 of 26
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4. Inspection Criteria
NO Item Criterion AQL
1.1 Missing vertical, horizontal segment, segment contrast defect.
1.2 Missing character, dot or icon.
1.3 Display malfunction.
Electrical 1.4 No function or no display.
01 Tectf'ca 1.5 Current consumption exceeds product specifications. 0.65
esting 1.6 LCD viewing angle defect.
1.7 Mixed product types.
1.8 Flicker
1.9 Touch Panel: no touch, bad touch
Black or White
spots or
Bright spots or | 2.1 White and black or color spots on display £ 0.25mm, no more than two
02 . 1.5
Color spots on | spots. The distance between spots are larger than 10mm.
LCD (Display
only)
03 | Frame Pattern | Four border lines are fully visible in vertical view angle. 0.65
Invisible through 5% ND filter or limited
04 Mura (Judged by limit sample if it has been defined) 15
Invisible through 5% ND filter or limited sample.
05 | Tiny bright dot Densely spaced: more than three spots within 1.5
10mm.
Line type: (As Length(mm) Width(mm) Acceptable Q'ty
following drawing) -—- W <0.03 ignore
o < <
LCD Panel L L L=5.0 0.03<W=0.05 2
black spots, - 0.05<W Rejection
06 white spots, 1.5
contamination Round type: As . ;
(non —display) | following drawing Size(mm) Acceptable Q'ty
aI @ D<0.10 ignore
S =S | 0.10<D=0.25 2
b
—— 25< 0
D= (at+b) /2 0.25<D
Size D(mm) Acceptable Q'ty
If bubbles are visible, D=0.10 Accept no dense
Polarizer judge using black <
07 bubbles spot 0.10<D=0.20 2 1.5
specifications, 020<D<0.25 1
0.25<D 0

YU DU AMSON ELECTRONICS CO.,LTD.
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NO Item Criterion AQL
e R ET Length X < 0.5mm

‘| Width Y < 0.5 mm 15
4 o Thickness Z < Glass thickness '
L~ (Sealant area could not be broken)
Corner Fragment
77/ Length X < 1.0 mm
08 | Chippedglass | 1/ Width ¥ < 0.5 mm 15
| Thickness Z < Glass thickness
Side Fragment (Sealant area could not be broken)
NOT ALLOWED 0.65
Bad Crack
lllumination source flickers when lit. 0.65
Spots or scratches that appear when lit must be judged. 15
. Using LCD spot, lines and contamination standards. ’
09 Backlight
elements ] ] )
Backlight doesn’t light or color is wrong 0.65
View Area: Invisible through 5% ND filter or limited
Light leak sample. 1.5
Outside of View Area: ignore
10 Bezel Bezel must comply with product specifications. 0.65
FPC terminal damage £ 1/2 FPC terminal width and can not affect the 15
function, we judge accept. '
1 FPC
FPC alignment hole damage £ 1/2 alignment area and can not affect the 0.65
function, we judge accept. |
No cold solder joints, missing solder connections, oxidation or icicle. 1.5
12 Soldering
No short circuits in components on FPC 0.65
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No Item Description

AQL

< gy Length X < 0.5mm
‘| Width Y < 0.5 mm

/ 1.5
# Thickness Z < Glass thickness
(Sealant area could not be broken)
Corner Fragment
I | Length X < 1.0 mm
~ K> Width Y < 0.5 mm
1.5
13 Touch Panel . i = Thickness Z < Glass thickness
Chipped glass
g (Sealant area could not be broken)
Side Fragment
‘ i ¥ NOT ALLOWED 0.65
Bad Crack
Touch — Size(mm) Acceptable Q't
Panel(Fish (W P y
eye. dent. D<0.15 Accept no dense
14 . 1.5
bubble on film — _— 0.15<D=<0.25 2
and off the =
paint) — - 0.25<D 0
15 Touch Panel | Newton ring dimension £ 1/2 touch panel area and not affect font and line 15
Newton ring | distortion (£2.5%), it is acceptable. '
13.1 Pin type must match type in specification sheet.
13.2 LCD pin loose or missing pins.
16 General 13.3 Product packaging must the same as specified on packaging 0.65
appearance specification sheet. ’

13.4 Product dimension and structure must conform to product
specification sheet.

[Note1] The definition of Bright dot
(1)The defective area of the dot is larger than 50% of one sub-pixel area.
(2)The bright dot shall be visible under ND-Filter 5%as following.

=_
v e Eye Position

|
i |
! | o
! o
! | 3
[ t
ND Filter  |_ & | =
o | ?
el ND Filter : ND Filter Position
{ [ | & L4
TFT-LCD Panel TFTLCOPanel . 30cm
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5. PRECAUTIONS FOR USING LCD MODULES
5.1 Handing Precautions
5.1.1 The display panel is made of glass and polarizer. As glass is fragile. It tends to become or
chipped during handling especially on the edges. Please avoid dropping or jarring. Do not
subject it to a mechanical shock by dropping it or impact.
5.1.2 If the display panel is damaged and the liquid crystal substance leaks out, be sure not to
get any in your mouth. If the substance contacts your skin or clothes, wash it off using soap and
water.
5.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary. Do not touch the display with bare hands. This will stain the display
area and degraded insulation between terminals (some cosmetics are determined to the
polarizer).
5.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully. Do not touch, push or rub the exposed polarizers with anything
harder than an HB pencil lead (glass, tweezers, etc.). Do not put or attach anything on the
display area to avoid leaving marks on it. Condensation on the surface and contact with
terminals due to cold will damage, stain or dirty the polarizer. After products are tested at low
temperature they must be warmed up in a container before coming in to contact with room
temperature air.
5.1.5 If the display surface becomes contaminated, breathe on the surface and gently wipe it with
a soft dry cloth. If it is heavily contaminated, moisten cloth with one of the following solvents

- Isopropyl alcohol

- Ethyl alcohol
Do not scrub hard to avoid damaging the display surface.
5.1.6 Solvents other than those above-mentioned may damage the polarizer. Especially, do not
use the following.

- Water

- Ketone

- Aromatic solvents
Wipe off saliva or water drops immediately, contact with water over a long period of time may
cause deformation or color fading. Avoid contact with oil and fats.
5.1.7 Exercise care to minimize corrosion of the electrode. Corrosion of the electrodes is
accelerated by water droplets, moisture condensation or a current flow in a high-humidity
environment.
5.1.8 Install the LCD Module by using the mounting holes. When mounting the LCD module
make sure it is free of twisting, warping and distortion. In particular, do not forcibly pull or bend
the I/O cable or the backlight cable.
5.1.9 Do not attempt to disassemble or process the LCD module.
5.1.10 NC terminal should be open. Do not connect anything.
5.1.11 If the logic circuit power is off, do not apply the input signals.
5.1.12 Electro-Static Discharge Control, Since this module uses a CMOS LSI, the same careful
attention should be paid to electrostatic discharge as for an ordinary CMOS IC. To prevent
destruction of the elements by static electricity, be careful to maintain an optimum work
environment.

(1) Before removing LCM from its packing case or incorporating it into a set, be sure the
module and your body have the same electric potential. Be sure to ground the body when
handling the LCD modules.

(2) Tools required for assembling, such as soldering irons, must be properly grounded. Make
certain the AC power source for the soldering iron does not leak. When using an electric
screwdriver to attach LCM, the screwdriver should be of ground potentiality to minimize as much
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as possible any transmission of electromagnetic waves produced sparks coming from the
commutator of the motor.

(3) To reduce the amount of static electricity generated, do not conduct assembling and
other work under dry conditions. To reduce the generation of static electricity be careful that the
air in the work is not too dry. A relative humidity of 50%-60% is recommended. As far as possible
make the electric potential of your work clothes and that of the work bench the ground potential.

(4)The LCD module is coated with a film to protect the display surface. Exercise care when
peeling off this protective film since static electricity may be generated.

5.1.13 Since LCM has been assembled and adjusted with a high degree of precision; avoid
applying excessive shocks to the module or making any alterations or modifications to it.

(1) Do not alter, modify or change the shape of the tab on the metal frame.

(2) Do not make extra holes on the printed circuit board, modify its shape or change the
positions of components to be attached.

(3) Do not damage or modify the pattern writing on the printed circuit board.

(4)Absolutely do not modify the zebra rubber strip (conductive rubber) or heat seal connector.

(5)Except for soldering the interface, do not make any alterations or modifications with a
soldering iron.

(6) Do not drop, bend or twist the LCM

5.2 Handling precaution for LCM
5.2.1 LCM is easy to be damaged. Please note below and be careful for handling.

5.2.2 Correct handling:

™

' \ P
v

\-

| WA
J-.H.‘.___'

As above picture, please handle with anti-static gloves around LCM edges.

©

Please don’t hold the surface of panel Please don’t stretch interface of output,
such as FPC cable.
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Please don’t hold the surface of IC. Please don'’t operate with sharp stick such as pens.

5.3 Storage Precautions

5.3.1 When storing the LCD modules, the following precaution are necessary.

5.3.1.1 Store them in a sealed polyethylene bag. If properly sealed, there is no need for the
5.3.1.2 Store them in a dark place. Do not expose to sunlight or fluorescent light, keep the
temperature between 0°C and 35°C, and keep the relative humidity between 40%RH and
60%RH.

5.3.1.3 The polarizer surface should not come in contact with any other objects (We advise you
to store them in the anti-static electricity container in which they were shipped).

5.3.2 Transportation Precautions

5.3.2.1 During shipment, please handle with care. The packaging bag cannot be broken, step on
trap. Packaging Carton layer height cannot be over two meters.

5.3.2.2 The transportation process should pay attention to the waterproof and moisture-proof
measures. Product cannot be watering. Ethylene sealed bags cannot be unsealed.

5.3.3 Others

5.3.3.1 Liquid crystals solidify under low temperature (below the storage temperature range)
leading to defective orientation or the generation of air bubbles (black or white). Air bubbles may
also be generated if the module is subject to a low temperature.

5.3.3.2 If the LCD modules have been operating for a long time showing the same display
patterns, the display patterns may remain on the screen as ghost images and a slight contrast
irregularity may also appear. A normal operating status can be regained by suspending use for
some time. It should be noted that this phenomenon does not adversely affect performance
reliability. Please do not use in one picture for a long time; If fixed for a long time, an
unrecoverable ghost images will appear.

5.3.4 Precautions for Operation

5.3.4.1 Viewing angle varies with the change of liquid crystal driving voltage (VLCD). Adjust VLCD
to show the best contrast.

5.3.4.2 It is an indispensable condition to drive LCD's within the specified voltage limit since the
higher voltage then the limit cause the shorter LCD life. An electrochemical reaction due to direct
current causes LCD's undesirable deterioration, so that the use of direct current drive should be
avoided.

5.3.4.3 Response time will be extremely delayed at lower temperature than the operating
temperature range and on the other hand at higher temperature LCD's show dark color in them.
However those phenomena do not mean malfunction or out of order with LCD's, which will come
back in the specified operating temperature.

5.3.4 .4 If the display area is pushed hard during operation, the display will become abnormal.
However, it will return to normal if it is turned off and then back on.

5.3.4.5 A slight dews depositing on terminals is a cause for electro-chemical reaction resulting in
terminal open circuit. Usage under the maximum operating temperature, 50%RH or less is
required.

5.3.4.6 Input logic voltage before apply analog high voltage such as LCD driving voltage when
power on. Remove analog high voltage before logic voltage when power off the module. Input
each signal after the positive/negative voltage becomes stable.

YU DU AMSON ELECTRONICS CO.,LTD. Page 25 of 26




‘alateis  AM-400400-016AP "

HONCOmCOmO] 2025-12-19

5.3.4.7 Please keep the temperature within the specified range for use and storage. Polarization
degradation, bubble generation or polarizer peel-off may occur with high temperature and high
humidity.

5.3.4.8 It is easy to cause image sticking while displaying the same pattern for very long time.

5.4 Safety

5.4.1 It is recommended to crush damaged or unnecessary LCDs into pieces and wash them off
with solvents such as acetone and ethanol, which should later be burned.

5.4.2 If any liquid leaks out of a damaged glass cell and comes in contact with the hands, wash off
thoroughly with soap and water.

5.5 Limited Warranty

Unless agreed between AMSON and the customer, AMSON will replace or repair any of its LCD
modules and Touch Panel which are found to be functionally defective when inspected in
accordance with AMSON LCD acceptance standards (copies available upon request) for a period
of one year from date of production.

Cosmetic/visual defects must be returned to AMSON within 90 days of shipment. Confirmation of
such date shall be based on data code on product. The warranty liability of AMSON limited to
repair and/or replace on the terms set forth above. AMSON will not be responsible for any
subsequent or consequential events.

5.6 Return LCM under warranty

5.6.1 No warranty can be granted if the precautions stated above have been disregarded. The
typical examples of violations are:

5.6.1.1 - Broken LCD glass and Touch Panel Chipped glass.

5.6.1.2- FPC eyelet is damaged or modified

5.6.1.3- FPC conductors damaged.

5.6.1.4- Circuit modified in any way, including addition of components.

5.6.1.5- FPC tampered with by grinding, engraving or painting varnish.

5.6.1.6- Soldering to or modifying the bezel in any manner.

6. Agreement items

Both sides should discuss together when the following problems happen.

6.1 There is any problem of standard of quality assurance, and both sides should think that must
be modified.

6.2 There is any argument item which does not record in the standard of quality assurance.

6.3 Any other special problem.

12. Packing Method
TBD
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