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1 General Description and Features

3.5 inch Amorphous-TFT-LCD (Thin Film Transistor Liquid Crystal Display)
module. This module is composed of a 3.5 TFT-LCD panel, a driver circuit and

backlight unit.

1.1 Construction: 3.5” a-Si color TFT-LCD, White LED Backlight.

1.2 Resolution (pixel): 320(R.G.B) X240.
1.3 Number of the Colors: 16.7M Dithering (R, G, B 8 bit digital each).

1.4 LCD type: Transmissive Color TFT LCD (normally White).

1.5 View Angle: 6 o’clock.
1.6 24Bit RGB Interface.
1.7 Interface: 50 pin.

1.8 Power Supply Voltage: 3.3V single power input. Built-in power supply

circuit.

2 Physical specifications

Item Specifications unit
Display Resolution 320(RGB)(W) x 240(H) dot
Active area 70.08 x 52.56 mm
Screen size 3.5(Diagonal) inch
Pixel pitch 0.073 (W) x 0.219 (H) mm
Color configuration R.G.B — Vertical stripe
Overall Dimension 76.9(W) x 63.9(H) x 3.15(T) mm

Input interface

digital 24-bits RGB

Surface Treatment

Anti - glare(AG)

Backlight unit

White LED

Display Mode

Normally White/Transmissive

Note 1: Requirements on Environmental Protection: RoHS
Note 2: LCM weight tolerance: +/- 5%
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3 Functional Block Diagram

3.5" QVGA TFT LCD Panel

320(RGB)X240 pixels

4

| Driving Circuit |

LED B/L
Power Supply Circuit HX8238
Gate Driver Circuit |
T T T 24 4 l
VBDSHUT oD 4 SPDA O
BO~B7 SPENA,
Go~-G7 SPDA,
RO~R7 HSYNC, SPCK LED_A LED_K
VSYNC, /RESET
DCLK,
DE
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4 Electrical Specifications
TFT LCD Panel FPC Descriptions

Pin no Symbol 1/O Description Remark
1 LED K P |LED backlight Cathode
2 LED K P |LED backlight Cathode
3 LED_A P |LED backlight Anode
4 LED A P |LED backlight Anode
5 NC --  |No Connect
6 RESET I Reset; low active
7 SPENA | |Serial port data enable signal
8 SPCK | |SPI Serial Clock
9 SPDA I SPI Serial Data input
10 SPDA O O |SPI Serial Data output
11 B7 | |Blue Data Bit 7

12. B6 I Blue Data Bit 6
13. B5 I Blue Data Bit 5
14. B4 | |Blue Data Bit 4
15. B3 | |Blue Data Bit 3
16. B2 | |Blue Data Bit 2
17. B1 | Blue Data Bit 1
18. BO | |Blue Data Bit0
19. G7 | |Green Data Bit 7
20. G6 | Green Data Bit 6
21. G5 | Green Data Bit 5
22. G4 | |Green Data Bit 4
23. G3 | |Green Data Bit 3
24. G2 | |Green Data Bit 2
25. G1 | |Green Data Bit 1
26. GO | Green Data Bit 0
27. R7 | |Red Data Bit7
28. R6 | Red Data Bit 6
29. R5 | Red Data Bit 5
30. R4 | |Red Data Bit 4
31. R3 | |Red Data Bit 3
32. R2 | |Red Data Bit 2
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33. R1 | |Red Data Bit 1
34. RO | Red Data Bit 0
35. CLK I Data Clock
36. HSYNC I Horizontal Synchronous Signal
37. VSYNC | |Vertical Synchronous Signal
38. DEN I Data enabling signal
39. VDD P |Power supply (3.3V)
40 VDD P |Power supply (3.3V)
41 VDD P |Power supply (3.3V)
42 VDD P |Power supply (3.3V)
43 NC -
44 NC -
15 NC —Must keep floating.
46 NC -
7 | staown | 1 [l ievl oo e o o e
48 NC --  |No Connect
49 GND P |Ground
50 GND P |Ground
Note 2-1:
I/O definition: | —Input O — Output P — Power/Ground
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5 Basic Display Color and Gray Scale

Input Color
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6 Absolute Maximum Ratings

Item Symbol Min Max Unit Remark
Power Supply Voltage VDD -0.3 5.0 vV
R7~R2,G7~G2,B7~B2,RESET
Logic Input Signal Voltage |SPENA,SPCK SPDAHSYNC | -0.3 |VDD+0.3 Y]
VSYNC,CLK,DEN
Back Light Forward Current llep - 25 mA | For each LED
Operating Temperature Torr -20 70 C
Storage Temperature Tste -30 80 T
7 Electrical Characteristics
7.1 DC Electrical characteristic of the LCD
Typical operating conditions (GND=0V, Ta=25C)
Power supply VDD 3.0 3.3 3.6 \Y
Input Voltage for H Level ViH 0.8vDD| - VDD \ Note
logic LLevel| Vi 0 - |o2vDD| Vv
Black
(Panel + LSI) Mode -- 35 50 mwW
(60Hz)
Power Consumption Standby B 012 | 017 | mw
mode

Note1: Hsync, Vsync, DEN, DCLK, R0~R5, G0~G5, BO~B5

7.2

Electrical characteristic of LED Back-light

Forward current I - 15 20 mA
Forward voltage VE - 18.5 V
Power consumption WpgL - 288 - mW
Operating life time - - 50000 - Hours

Note1: The figure below shows the connection of backlight LED.

Note2: IF is defined for one channel LED.

Optical performance should be evaluated at Ta=25C only.

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.
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8 AC Timing characteristic of the LCD

8.1 Timing Parameter
AC Electrical Characteristics

-
+

DOTCLK w

o » - »
+ > * P

tGKL

i‘ fvsys __i J:_ tvsyh _i

i ': ™ ’:
VSYNC \ | /

i : thsys i thsyh !
HSYNC | \\ | /

iq—n-i ] I

1 I tDOTCLK 1

| :

tGKH
[ tds tdh [
. ———  —P
Pixel . .
dat % (C =K
Pixel Timing
s Min Typ Max .
ik e e B B B G S N
DOTCLK Frequency fDOTCLK - 6.5 19.5 10 30 MHz
DOTCLK Period tDOTCLK 100 33.3 154 51.3 - ns
Vertical Sync Setup Time tvsys 20 10 - = ns
Vertical Sync'Hold Time tvsyh 20 10 - - ns
Horizontal Sync Setup Time thsys 20 10 - - ns
Horizontal Sync Hold Time thsyh 20 10 - - ns
Phase difference of Sync
Signal Falling Edge thv 1 - 240 tDOTCLK
DOTCLK Low Period tCKL 50 15 - - ns
DOTCLK High Period tCKH 50 15 - : ns
Data Setup Time tds 12 10 - = ns
Data hold Time tdh 12 10 - - ns
Reset pulse width tRES 10 - i - us
Note: External clock source must be provided to DOTCLK pin of HX8238-A. The driver will not operate if absent of the

clocking signal.

Pixel Timing Table
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H oycle = 408
tHEP - 68 Hoisp = 320 turp = 20
DOTCLK||||| ------ |’||| ------ ||||| ------ ||‘|||
%:?; Dummy [oIVI [ o R [— D317| D318| D314 Dummy
a ) Horizontal Data Transaction Timing
%1 Vo,rde = 262 LiI'IeS 'é
i tver= 18
VSYNC |
Vbisp = 240. Lines P =4
¥ _:L_ -
HSYNC ||||||||||||| ________________ ||'|||||//
‘Line0 Line: 239

b) Vertical Data Transaction Timing

(a) Data Transaction Timing in Parallel RGB (24 bit) Interface (SYNC Mode)
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1 Period (1 Frame)

; Dummy Enable

240H

(3H)

>2H

Y

DOTCKL || |||||||||||||||

18] 8

A

=

DATA[23:0]
& 1 Horizontal Period "
. 320 dotclk " 31~80 dotclk
DEN |
DATA[23:0] 1 3 | 3 318 319 | 320 "
Valid Data transfer area

b) Data Transaction Timing in Parallel RGB (24 bit) Interface (DE Mode)

= Min Typ Max -
gUREE Il L s s e e e T !
DOTCLK Frequency fDOTCLK - - 6.5 19.5 10 30 MHz
DOTCLK Period tDOTCLK 100 333 154 51.3 - - ns
Horizontal Frequency (Line) fH 14.9 22.35 KHz
Vertical Frequency (Refresh) f\/ 60 90 Hz
Horizontal Back Porch tHBP 68 204 tDOTCLK
Horizontal Front Porch tHFP 20 60 tDOTCLK
Horizontal Data Start Point tHBP 68 204 tDOTCLK
Horizontal Blanking Period tHBP + tHFP a8 264 tDOTCLK
Horizontal Display Area HDISP 320 960 - - tDOTCLK
Horizontal Cycle Hcycle 408 1224 450 1350 tDOTCLK
Vertical Back Porch tVBP 18 - Lines
Vertical Front Porch tVEP 4 Lines
Vertical Data Start Point tVBP 18 Lines
Vertical Blanking Period tVBP + tVFP 22 Lines
Vertical Display LRSS sl :
Area PAL VDISP 280(PALM=0) Lines
288(PALM=1)
. NTSC 262 :
Vertical Cycle AL Veycle T 350 Lines
Data Transaction Timing in Normal Operating Mode
Date: 2015/03/06 AMPIRE CO., LTD. 11



H e =1224

tHBP = 204

Hoisp = 960

tHrP = 80

DOTCLK | ------ |

M- - 7

v —] // /
Y

=

Pixel D
Data Uy

Do | D1 |~ D57

Dos8| D959

Dummy

a ) Horizontal Data Transaction Timing

tver= 18
-—

VSYNC ‘I—li //

Vyele = 262 Lines

Voisp = 240, Lines

tvrP=4 |

ove I MMMTHIAAL

Line

b

0

Line

) Vertical Data Transaction Timing

239

/f—

Data Transaction Timing in Serial RGB (8 bit) Interface (SYNC Mode)

1 Period (1 Frame)

240H

;; Dummy E

<

nable
(3H)

»

>2H

-

|

T
L

I

=

DATA[23:0]

1 Horizontal Period

320 dotclk

!
P

31~80 dotelk

DEN

I

DATA[23:0) N

319 | 320

Valid Data transfer area

Data Transaction Timing in Serial RGB (8 bit) Interface (DE Mode)
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8.2 AC Timing of SPI interface

Tranger starts Transfar erds

SPENA

1 2 B4~ 6 7 8510 11 1213 14 151617 18 19 20 21 22 23

SPCK | | | | | | |

MsE Ls8
'_'_'l_"_"_'__'_n'_ |||||||| — .-_'l_l —
SPDA '.,n 1 1 a 0/ m.mﬁmtmhmmm.m te.DB,DB,DB,DE:, :EE.:EEI:,:I:BJ'EB\'
Ao asfeiefaEp A0 9 A 8T BN SNANS 210/
e o e ol
| Dievic [0 | | Index regisier seting/Instuction |

@®Write SPI

First Transmission (Register)

T tcss tcsh "
2 3 4 5 6 ?a 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 P4

s Tﬂﬁﬂﬂf UTHHHTTHHHHFTHHH

telk

SPDA o v i\ o PAS N\ o of

Second Transmission (Data )

SPENA
‘\ IH—T\»

12 3 4 5 6 7 & 9 10 ¥ 12°18 14/15 16 17 .48 19 20 21 22 23 24

woc AR IR
R Ok ) (€2 HE R T L O

tds "

Note: The example writes “0x1284h” to register R28h.
SPID connected to VSS:
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Characteristics Symbol Min Typ Max Unit
Serial Clock Frequency fclk - - 20 MHz
Serial Clock Cycle Time tclk 50 - - ns
Clock Low.Width tsl 25 - - ns
Clock High Width tsh 25 - - ns
Chip Select Setup Time tcss 0 - - ns
Chip Select Hold Time tcsh 10 - - ns
Chip Select High Delay Time tcsd 20 - - ns
Data Setup Time tds 5 - - ns
Data Hold Time tdh 10 - - ns
8.3 Command table
Regh | HRegister |[RW|[R/S]1B15 | 1814 | 1813 | 1Bi2 | 1B11 | 1810 | 189 | 188 | 187 | 186 | 185 | B4 | 183 | 182 | 1B1 | IBO
SA | StatusRead | 1 | 0 | L7 | L6 L5 L4 3 L2 ] L0 0 0 0 0 0 0 0 0
RO1h D"‘;z;?r‘;‘lp“t ol1] o | RL |Rev| Pnv [BGR | Sm | TB | cPE | o 0 0 o | o 0 0 0
LCD driver X
Rozh | &t (o 1] o 0 0 0 0 0 BIC 0 0 0 0 0 0 0 0 0
RO3h m’:ﬁ'r";f:” o| 1 |pct3| bctz [pcTi | peTo | BTF | BT2 | BT1 | BTO | DC3 | DC2 | DC1 | DGO | AP2 | AP1 | APO 0
Data and
RO4h | colorfiter | 0| 1| 0 0 0 0 0 |PALM [ BLT1 | BLTO | OEA1 |OEAO | SEL2 | SEL1 |SELD | SWD2 | SWD1 | SWDO
control
Rosh | Functon | o | 1 |GHN | xok |GDis | LPF | DEP |CkP | vsP | HsP [DEO | O | o fPwa{ o | FB2 | FB1 | FBO
RO6h Reserved Reserved
RO7h Reserved Reserved
Contrast/
ROAh | Brightness | 0| 1| o | BR6 | BRS | BR4 | BR3 | BR2 | BR1 | BRO | © 0 0" |Cond|cons | conz | cont | conp
control
ROBh F“’cﬁﬁtfgf'e o| 1 |not | Noo | sDT1| sDTO 0 Eq2 | Q1 | EQO | © 0 0 0 0 0 0 0
RODh coifrﬁfial o|l1]| o |vRc2|vRCci|VvRCO | © o |vbst |vpso |0 0 |VRHS |VRH4 |VRH3 [ VRH2 | VRH1 | VRHO
ROER c;‘t’r"(‘;ﬁa] o|l1] o 0 1 vDve | vDvs | vDva | vova |‘vbve |vovi [vovo| o 0 0 0 0 0
Gate scan
ROFh |  starting o|l1]| o 0 0 0 0 0 0 0', |:scnN7 | scne|sCNs |scna | Sona | senz | sont | sco
Position
Harizontal
Ri6h Sl 0| 1 [Xums| XLM7 | XLM6 | XLIMS | XLIM4 | XLIMG | XLiM2 | XCiM1 | xuimo | o 0 0 0 0 0 0
iz S 0| 1 |STH1| STHo | HBPS | HBPS | HBP4 | HBP3.| HBP2 | HBP1 | HBPO.| VBPS |VBPS |VBP4 | vBP3 | VBP2 | VBP1 | VBPO
R1Eh C;‘i’r";f{ﬂ o|1]| o 0 0 0 0 Q 0 0| nOTP-{WCME | vCMSs [VCM4 | veMa | vemMz | vemt | vemo
R27h Reserved Reserved
| R2gh | Reserved Reserved
| R29h | Reserved Reserved
R2Bh Reserved Reserve
PKP | PRR | PKP PKP | PKP | PKP
R30h | y control (1) {150 S | 0 0 0 0 0 12 1 10 0 0 0 0 0 02 o1 00
PKP |- PKP | PKP PKP | PKP | PKP
R31h | yeontrol(2) | 0| 1] 0 0 0 0 0 A K 5 0 0 o |o 0 i £ a5
PKP | _PKP | PKP PKP | PKP | PKP
Razh | yeontrol(3) | 0| 1| © 0 0 0 0 o = 5o 0 0 o |o 0 B o 5
PRP | PRP | PRP PRP | PRP | PRP
R33h | ycontrol(4) | 0 | 1| © 0 0 0 0 = H s 0 0 o |o 0 s o o
PKN | PKN | PKN PKN | PKN | PKN
R34h | yconwol(5) | 0 | 1| © Q 0 0 0 15 4 {0 0 0 o |o 0 o5 ot Ll
PKN | PKN | PKN PKN | PKN [ PKN
R35h | ycontrol(6) | 0 | 1 | .0 0 0 0 0 S 3 i 0 0 o |o 0 % 3y iy
PKN | PKN | PKN PKN | PKN | PKN
R36h | ycontrol (7) | 01 Mo 0 0 0 0 b 5 it 0 0 o |o 0 i £ o
PRN | PRN | PRN PAN | PRN | PRN
R37h | ycontrol (8) [0 . [% 0 0 0 0 0 35 5 10 0 0 o |o 0 op o s
VRP | VAP | VRP | VRP | VRP VRP | VRP | VRP | VRP
R3Ah | yeontrol@) [0 [ | 0 0 0 T 15 i ik b 0 0 o | 0| S5 1 b iy
VAN | VAN | VRN | VRN | VRN VAN | VAN | VAN | VAN
R3Bh | ycontrol (10) [w.0 1 0 0 0 14 13 12 1 10 0 0 0 0 03 02 01 00
Date: 2015/03/06 AMPIRE CO., LTD. 14



8.4 Power on sequence

v
v i
o — Da10us
—
Y
RES i
— = 10us]
e 4
SPI i ! >K 5P accessing ><
T
SHUT | tp-shut,]
DOTCLEK /I/ i
?clh-shut _
i L A > N
oo ] U SN
i 181 14ith
— // /Y
VSYNC !
I | ;
Dizplay . : Tahut-led
High - ' |
Vallage !
Tahut-on -
DISPLAY <:#;> N
Characteristics Symbol Min Typ Max Units
VDDD ./ VDDIO on to falling edge of ) ) )
SHUT tp-shut 1 us
DOTCLK tclk-shut 1 - - clk
Falling edge of SHUT to LCD power on tshut-lcd - - 128 ms
Falling edge of SHUT to display start - - 14 frame
- 1line: 408 clk
- 1 frame: 262 line tehiit-on 166 | 232.4 ms
-DOTCLK = 6.5MHz

Note: It is necessary to input DOTCLK before the falling edge of SHUT.
Display starts at 10th falling edge of VSTNC after the falling edge of SHUT.
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8.5 Power off sequence

Voo i \
— E A
RES ! ",
&Pl 5Pl Accessing >< i
SHUT jf ; N
—f: =10us i N
DOTCLK E 3
ioa 0 I
HSYNC ; Y
i 1 st l.-'"[;"( 2nd .{
VSYNG I i ﬁ
Tshut-afft ; i
Display :
High i
Voltage :
DISPLAY ON <L_4;> OFF
Characteristics Symbol Min Typ Max Unit
Rising.edge of SHUT to display off 2 - - frame
- 1 line: 408 clk 2
- 1 frame: 262 line Bhural 33.4 ms
- DOTCLK = 6.5MHz
Input-signal-off to VDDD / VDDIO off toff-vdd 1 us

Note: DOTCLK must be maintained at lease 2 frames after the riéing edge of SHUT.

Display become off at the 2nd falling edge of VSTNC after the falling edge of

SHUT.

If RESET signal is necessary for power down, provide it after the 2-frames-cycle

of the SHUT period.
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9 Optical specification

9.1 Optical characteristic of the LCD

Item Symbol | Condition | Min. | Typ. | Max. | Unit Remark
OT - 60 -
6B - 80 -
: CR>
View Angles oL R=10 - 30 - Degree | Note 2
OR - 80 -
. P Note 1
Contrast Ratio CR 0 =0 400 | 500 - Note 3
. Ton 0 - 15 30 Note 1
Response Time Tor 25C - 35 50 Note 2
: X 0.26 | 0.31 | 0.36
White y 0.270.32 | 0.37
Red X 0.56 | 0.61 | 0.66
. y Backlight | 0.31 [ 0.36 | 0.41 Note 5
Chromaticity Cron X ison | 0.30 | 0.35 | 0.40 Note 1
y 0.53 ] 0.58 | 0.63
Blue X 0.10 ] 0.15] 0.20
y 0.02 1 0.07 | 0.12
. . Note 1
- 0,
Uniformity U 70 80 % Note 6
NTSC - 50 - % Note 5
Luminance L 320 | 400 - cd/me | Notel
Note 7

Note 1: Definition of optical measurement system.

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

Field

TFT-LCD Module

' LCD Panel
1 ltem Photo detector | Field
: ﬁ Contrast Ratio
Luminance .
The center of the screen Chromaticity SR-3A !

Lum Uniformity
Response Time BM-TA 2°

Date: 2015/03/06 AMPIRE CO., LTD. 17



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).

Normal line H=80"
8=p=0 12 p'clock direction

S R e 1

s o |7 ot S
g I SRy oy,
a4 ~ /
®=180 4 ~ 8 ®=0°
// " Active Area /{"///
;/ /! v rd
I S
L

| .,"///’FF"C e
7 e

4

©=270°
6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state

Luminance measured when LCD is on the "Black" state

Contrastratio (CR) =

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%.

(White (TFT OFF) Black (TFT ON) White (TFT OFF?

100%
90%

Photo detector output
(Relative value)

Ton

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

Date: 2015/03/06 AMPIRE CO., LTD. 18



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
O - = =
N L/6 L/3 L/3

| | A - ) ]
Y i Vd "\1 7N N i
] i \__/ \__/ \__/ i
N |
T ,/"'-J /N 7N
T ) ) :
) | N ./ |
™M i
> |
A ! N 7N N !

| X | \ J
! _/ N/ AN |
! e _ _ 1

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 white state at center point.

Date: 2015/03/06 AMPIRE CO., LTD. 19



10 UALITY AND RELIABILITY

[No Test Item Condition Remarks
High
1 Tegr]nperature Ts=+60C,240hrs Note'
. IEC60068-2-2,GB2423.2—89
Operation
Low Temperature|— _ ... Note 2, IEC60068-2-1
2 | operation Ta=-20C,240hrs GB2423.1—89
High
_ IEC60068-2-2,
3 |Temperature Ta=+70°C,240hrs GB2423.9—89
Storage
Low Temperature|—__ .~ IEC60068-2-1
4 |storage Ta=-30'C,240hrs GB2423.1—89
High
Temperature & - ano IEC60068-2-3,
S lHigh  Humidity| "0 ©>90% RH max, 160 hours GB/T2423.3—2006
Storage
Thermal ~ Shock|-30°C 30 min~+70°C 30 min, Start with cold temperature, end
6 with high temperature

(Non-operation)

Change time:5min,30 Cycle.

IEC60068-2-14,GB2423.22—87

Electro Static

C=150pF, R=330Q, 5points/panel
Air:+8KV, 5times;Contact: +4KV,5times;

IEC61000-4-2

(Non-operation)

Sweep:10Hz~55Hz~10Hz 2 hours for each
direction of X.Y.Z.(package condition)

7 (Dc'fp‘;h;%en) ( Environment:15°C 357,30% ~|GB/T17626.2—1998
60%,86Kpa—106Kpa)
Frequency

8 Vibration range:10~55Hz,Stroke:1.5mm IEC60068-2-6

GB/T2423.10—1995

9 Shock 60G 6ms, + X+ Y.+ Z 3times for each|I[EC60068-2-27
(Non-operation) |direction GB/T2423.5—1995
Package N IEC60068-2-32

10 Drop Test Height:80 cm,1 corner, 3 edges, 6 surfaces GB/T2423.8—1995

Note 1: Ts is the temperature of panel’s surface.
Note2: Ta is the ambient temperature of sample.
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11 USE PRECAUTIONS

11.1 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

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

12.2.2. The LCD modules should be stored under the storage temperature range. If
the LCD modules will be stored for a long time, the recommend condition is:
Temperature : 0°C ~ 40°C Relatively humidity: <80%

Date: 2015/03/06 AMPIRE CO., LTD. 21



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

11.3 Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation,

and also should avoid excessive press, water, damp and sunshine.

11.4 Other
AMIPRE will provide one year warrantee for all products and three months warrantee

for all repairing products.
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12 Mechanical Dimensions
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13. PACKING DRAWING
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