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1 General Information

Item Content Unit
LCD type TFT/Transmissive/Normally Black /

Size 35 Inch
Viewing Direction Full viewing angle O‘clock
Gray Scale Inversion Direction NA O’‘clock
LCM(W x H x D) 76.74x63.74x9.2 mm?
Active Area(W x H) 70.08 x 52.56 mm?
Dot Pitch(W x H) 0.1095 x 0.1095 mm?
Number of Dots 640(RGB) x 480 /
Driver IC TFT:NV3051D, CTP:MXT336U /
Backlight Type 6 White LEDs /
Surface Luminance 420 cd/m?
Interface Type TFT:4-lane MIPI, CTP:IIC. /

Color Depth 16.7M /

Pixel Arrangement RGB Vertical Stripe /
Surface Treatment Anti-glare /

Input Voltage 33 v
With/Without TSP With CTP /
Weight NA g

Note 1: RoHS compliant
Note 2: LCM weight tolerance: +5%
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2 Mechanical Dimension

All Dimensions in Unit: MM
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2.2 Back
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2.3 Side
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3  Absolute Maximum Ratings

Parameter Symbol Min Max Unit ‘
Power supply voltage VDDTFT -0.3 6.6 \Y
Power supply for VLED VDD_LED -0.3 6.0 \Y
Operating temperature TOP -20 70 °C
Storage temperature TST -30 80 °C

4 Electrical Characteristics

Parameter

Condition

Min

Power supply

VDDTFT Ta=25°C 2.5 3.3 6.0 Vv
voltage
Input ‘H VIH VCl=2.8V 0.7vDD - VDD \
voltage VIL VCI=2.8V GND - 0.3vDD Vv
Panel Povsfer Pvdd Normal i 10.6 i mA 12
Consumption mode
Module poyver Plem Normal i 395 i mA 12
Consumption mode

Note 1: Permanent damage may occur to the LCD module if beyond this specification. Functional operation should be restricted
to the conditions described under normal operating conditions.

Note 2: Ta =25+2°C

Vail
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5 Backlight Characteristics

Parameter Symbol Min TyP Max Unit Note
Power VDD_LED . | 33 |55 | v
voltage(driver)
IVCC Current for driver - 137 - mA
Diming control for | LEDCTRLANALOG | 0 - 30 |V
LED LEDCTRL DIGITAL - 3.3 - \Y PWMSignal, 2
S 200 1k | 20K HZ
Power enable PWCTRL - 33 - Vv Power On
Voltage for LED
backlight VF - 19.2 - Vv 1
Current for LED
backlight IF ; 20 - | mA
LED life time - 30k 50k - Hr 2

Note1: 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%.

Note2: 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.
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6  Electro-Optical Characteristics

ltem symbol C(.)ndlt Min Typ Max Unit Note
ion
. 06=0°
Brightness Bp P =0° 350 420 - Cd/m2 1
Uniformity ABp 70 80 - % 1,2
3:00
6:00 80
Viewing Angle Cr 210 85 - Deg 3
9:00
12:00
. 06=0°
Contrast Ratio Cr R 600 800 - 4
®=0
. 0=0°
Response Time Tr+Tf P=0° - 25 50 ms 5
X
W
y
X
R
Color of CIE Coordinate y 0=0°
- - . - 1
(CIE1931) . | ®=0°  O° +0.05 /6
G
y
X
B
y
06=0°
NTSC Rati - - 9 1
SC Ratio S P=0° 60 % ,6
The parameter is slightly changed by temperature, driving voltage and materiel

Note1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full white. The brightness is the average
value of 9 measured spots. Measurement equipment BM-7 (P5mm)

Measuring condition:

- Measuring surroundings: Dark room.

- Measuring temperature: Ta=25°C.

- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while backlight turning on.

=]

Detescter
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Note 2: The luminance uniformity is calculated by using following formula.
4Bp = Bp (Min.) / Bp (Max.)x100 (%)

Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.
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Note 4: Definition of contrast ratio.( Test LCD using DMS501)
Selected Wave

{
100%

Mon-selected Wave
*Condtons

1 max

Operating Woltage . Vop
Frame Frequency .| 70Hz
Appling Wavelorm . 1/ duty 1/a bias

Viewangle(8, <€) (0°, 0%

o

o

Brightness of selected dots
Brightmess of non-—selected dots

Contrast ratio(Cr)=
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Note 5: Definition of Response time. (Test LCD using DMS501):
The output signals of photo detector are measured when the input signals are changed from “black” to “white”(falling time) and

from “white” to “black’(rising time), respectively. The response time is defined as the time interval between the 10% and 90% of
amplitudes.Refer to figure as below.

100
T
2094

10%05 A

Ty Ty

The definition of response time

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

Color gamut:

_ area of RGB m.aug]e < 100%
area of NTSC triangle

I 1631 CIE Cheanstieity Disgrsn

Note 7: Definition of cross talk.
Cross talk ratio(%)=|pattern A Brightness-pattern B Brightness|/pattern A Brightness*100

.
|
Pattern A \ Pattern E-|

i
Weasurement point(center)

Electric volume value=3F+/-3Hex
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7  Interface Description

Connector Type:
FH28D-30S-0.5SH

Pin No. Symbol 1/0 Function
1 Power supply for LED driver (default)
VDD_LED P
2
3 Ground
GND P
4
Brightness controls for | BL PWM | Brightness
LED backlight (PWM) L (OV) Highest
5 BL PWM I Brightness
H (3.3V) Lowest
Brightness
Enable Signal for LED | BL_ON Backlight
6 BL_ON | Backlight H Power on
L Power off
GND P Ground
8 RXIN3P | +MIPI differential data input
RXIN3N | -MIPI differential data input
10 GND P Ground.
11 RXIN2P | +MIPI differential data input
12 RXIN2N I -MIPI differential data input
13 GND P Ground.
14 RXCLKP I +MIPI differential clock input
15 RXCLKN I -MIPI differential clock input
16 GND P Ground.
17 RXIN1P I +MIPI differential data input
18 RXININ | -MIPI differential data input
19 GND P Ground.
20 RXINOP I +MIPI differential data input
21 RXINON I -MIPI differential data input
22 GND P Ground.
23 IRST_TFT I TFT Reset; Active Low
24 VDDTFT P Power supply for TFT and CTP
25
26 NC No connection
27 SCL_CTP | I2C clock signal
28 SDA_CTP | I2C data signal
29 IRST_CTP I CTP Reset; Active Low
30 IINT_CTP | CTP interrupt signal; Active Low
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8  Application Notes

8.1 Power on/off sequence

IOVCC and VCI can be applied in any order. IOVCC and VCI can be powered down in any
order. During power off, if LCD is in the Sleep Out mode, VCI and IOVCC must be powered
down minimum 120msec after RESX has been released. During power off, if LCD is in the
Sleep In mode, IOVCC or VCI can be powered down minimum Omsec after RESX has been
released. CSX can be applied at any timing or can be permanently grounded. RESX has
priority over CSX.

Note 1: There will be no damage to the display module if the power sequences are not met.
Note 2: There will be no abnormal visible effects on the display panel during the Power
On/Off Sequences.

Note 3: There will be no abnormal visible effects on the display between end of Power On
Sequence and before receiving Sleep Out command.

Also between receiving Sleep In command and Power Off Sequence.

If RESX line is not held stable by host during Power On Sequence, then it will be necessary
to apply a Hardware Reset (RESX) after Host Power On Sequence is complete to ensure
correct operation. Otherwise function is not guaranteed. The power on/off sequence is
illustrated below:

1.1 Case 1 — RESX line is held high or unstable by host at power on

If RESX line is held High or unstable by the host during Power On, then a Hardware Reset
must be applied

after both VCI and IOVCC have been applied — otherwise correct functionality is not
guaranteed.

There is no timing restriction upon this hardware reset.
e

tpe=-+i- no limid

10VCC \5,.:

g Tirmie wehvent thes [allar sl ides up Lo =20% Ails LE
| Typical Vol & | g When VO comes lol=, s
A tirwd i dufrw &t the croas point ol 30% of 275v %,
III'Il:l ol 0% of 2.6V
T whveen thes formaer aigrel falls ug o 5075 Tits
Typical Value. @ _j . When WO cores laler, this l_
time is defines. a1 the cross poinl of 50% of 2757,
N 0% of 2.6

tirwemimarro bmi Wrazsam+t o it
| s e s s === = | s
CEX Har L ¥
B e e e e e e T T B T flN

IFogersra+ing limit

RESH HM\'}
(Fower down in

5|EE‘D Out I'I"IDdEl Bleverssa =010 lir] ewreseimmin. 120
RESX N /
I h
iPower down in Hwre sa=rrin #E—
Sleep Qut mode)|

liesmener=ig Bppied to RESK faling in the Skeep Dut Mode.
Henmesnz=ia apphed to RESX faling in the Slesp In Mode,

q
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1.2 Case 2 — RESX line is held low or unstable by host at power on
If RESX line is held Low (and stable) by the host during Power On, then the RESX must be
held low for minimum 10sec after both VCI and IOVCC have been applied.
If RESX line is held Low (and stable) by the host during Power On, then the RESX must be held
low for minimum 10sec after both VCI and IOVCC have been applied.

trew
tfow=+/- no limit

IOVCC \i

Zé Time when the latter signal rises up to90% if its AS
VCI Typical Value. e . g . When VCI comes later, this
A, time is defines at the cross point of 90% of 2,75V, N
not 90% of 2.6V
Time when the former signal falls up to 90% if its
Typical Value. €. g . When VCI comes later, this 3
time is defines at the cross point of 90% of 275V,
not 50% of 2.6V
tfewcsi=+rno limit trewcsi=-+- no limit
A s Attt P
CsX HorlL ]
AR AR
+ VAessesssssssesessssssssessesssseeeeses el .
trewresx=min.10us
RESX 300,@,,/
(Power down in 3 -
Sleep Out mode) trewresx=min.10us tfewresi=min. 120ms
-
RESX ‘ 30% tfewrese=min. OnEN———m—m
(Power down in —
Sleep Out mode) tfrwresi=is applied to RESX falling in the Sleep Oul Mode.

tfewresio=is applied to RESX falling in the Sleep In Mode.

8.2 Uncontrolled power off

The uncontrolled power off means a situation when e.g. there is removed a battery without
the controlled power off sequence. There will not be any damages for the display module or
the display module will not cause any damages for the host or lines of the interface.

At an uncontrolled power off the display will go blank and there will not be any visible effects
within some seconds on the display (blank display) and remains blank until “Power On
Sequence” powers it up.
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2. High Speed mode.

Specification X
Parameter Symbol Parameter Unit
MIN | TYP |MAX
High Speed Mode
DSI-CLK+/- 2xUImst Double Ul instantaneous 222 - 25 ns
DSI-CLK+/- |Ulmsta , UINsTe Ul instantaneous Halfs 1.11 - 12.5 ns
DSI-Dn+/- s Data to clock setup time 0.15 - - Ul
DSI-Dn+/- tDH Data to clock hold time 0.15 - - Ul
DSI-CLK+/- fDRTCLE Differential rise time for clock 150 - 0.3UI ps
DSI-Dn+/- {DRTDATA Differential rise time for data 150 - 0.3U1 ps
DSI-CLK+/- {DFTCIK Differential fall time for clock 150 - 0.3U1 ps
DSI-Dn+/- {DFTDATA Differential fall time for data 150 - 0.3UI ps
151 C i 1) T ; — -
|/
|
DSI-CLK- ~ -
ple Ulinsm
I
2xUlinst
PRECLRE « v _\// |\/_ —
i I
DSI-CLK- Ve s ol _
DSI-Dnt — — — — . — — . — —_ -

X

DSI-Dn-
ton {on

e I‘—‘I‘—’I
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DSI-CLK+/-
DSI-Dn+/-

DV Reference for Differential
Clock/Data input

Full HS swing
Voltage

Figure: AC characteristics for MIPI-DSI High speed mode

3. Other info.
Please refer to the IC specification.
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9 CTP Specification

9.1 General Specifications

Specification

Type Type Project capacitive type touch panel -
Structure Cover glass + sensor glas + FPCA -
Input mode Humans finger -
Finger Upto5 -
Resolution 640x480 dots
Cover V.A. 71.08x53.56 mm
Hardness >=6H Pressure 750g force, 45°
Driver IC MXT336U -

9.2 Absolute Maximum Ratings

Symbol Description Min Typ  Max  Unit Notes |
VDDTET Supply voltage Capacitive 57 33 3.47 v
Touch Panel
Witch out
ICTP Supply current Capacitive i 15 i mA Touches,
Touch Panel Depends on
Acquisition Rate
VIH Input high-level voltage 0.7Vcc - Vcc Vv
VIL Input low-level voltage -0.3 - 0.3Vcc \Y
VOH Output high -level voltage 0.7Vcc - - Vv
VOL Output low-level voltage - - 0.3Vcc \
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9.3 CTP TIMING

12C Communications

The device can use an I2C interface for communication.

The I°C interface is used in conjunction with the CHG line. The CHG line going active signifies that a new data packet is
available. This provides an interrupt-style interface and allows the device to present data packets when internal changes
have occurred.

I1°C Address

The device supports one I°C device address — 0x4A.

The I°C address is shifted left to form the SLA+W or SLA+R address when transmitted over the 12C interface, as shown
in Table 9-1.

Table 9-1. Format of an I1°C Address

| Address: 0x4A | Read/write

Writing To the Device

A WRITE cycle to the device consists of a START condition followed by the I°C address of the device (SLA+W). The next
two bytes are the address of the location into which the writing starts. The first byte is the Least Significant Byte (LSByte)
of the address, and the second byte is the Most Significant Byte (MSByte). This address is then stored as the address
pointer.

Subsequent bytes in a multi-byte transfer form the actual data. These are written to the location of the address pointer,
location of the address pointer + 1, location of the address pointer + 2, and so on. The address pointer returns to its
starting value when the WRITE cycle STOP condition is detected.

Figure 9-1 shows an example of writing four bytes of data to contiguous addresses starting at 0x1234.

Figure 9-1. Example of a Four-byte Write Starting at Address 0x1234

ESTARTYCSLAWX 0x34 X 0x12 3 0x98 X 0x9B X 0xa0 X 0xas X STOP »
L. B B N '

i S~ et
Write Address Write Data
(LSB MSB)

I2C Writes in Checksum Mode

In I°C checksum mode an 8-bit CRC is added to all I°C writes. The CRC is sent at the end of the data write as the last
byte before the STOP condition. All the bytes sent are included in the CRC, including the two address bytes. Any
command or data sent to the device is processed even if the CRC fails.

To indicate that a checksum is to be sent in the write, the most significant bit of the MSByte of the address is setto 1. For
example, the 1°C command shown in Figure 9-2 writes a value of 150 (0x96) to address 0x1234 with a checksum. The

address is changed to 0x9234 to indicate checksum mode.

Figure 9-2. Example of a Write To Address 0x1234 With a Checksum

CSTARTXSLAWX 0x34 X 0x92 X 0x96 XChesksumX STOP »
L A J

—— —
Write Address Write Data
(LSB, MSB)
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Vail
/]



Reading From the Device

Two I°C bus activities must take place to read from the device. The first activity is an [°C write to set the address pointer
{LSByte then MSByte). The second activity is the actual I°C read to receive the data. The address pointer retumns to its
starting value when the read cycle NACK is detected.

It is not necessary to set the address pointer before every read. The address pointer is updated automatically after every
read operation. The address pointer will be comrect if the reads occur in order. In particular, when reading multiple
messages from the Message Processor T5 object, the address pointer is automatically reset to allow continuous

reads (see Section 9.5).

The WRITE and READ cycles consist of a START condition followed by the *C address of the device (SLA+W or SLA+R
respectively). Mote that in this mode, calculating a checksum of the data packets is not supported.

Figure 9-3 shows the I°C commands to read four bytes starting at address 0x1234.

Figure 9-3. Example of a Four-byte Read Starting at Address 0x1234
Set Address Pointer

{sTARTXELAW 0x34 3 0x12 X STOP »

M s

Read Address
(LSB, MSB)

Read Data

{sTARTYCsLA+R Y oxas > oxae X oxao X oxas X STOP >
L e
———

Read Data
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10 Reliability Test

No. Test Item Test Condition Note
1 High Temperature Storage Test 80+2°C/240Hrs 2
2 Low Temperature Storage Test -30+2°C/240Hrs. 1,2
3 High Temperature Operation 70%2°C/240Hrs.

Test
4 Low Temperature Operation -20£2°C/240Hrs. 1
Test
5 High Temperature and High 60+°C, 90%RH 240Hfrs. 1,2
Humidity Operation Test
6 Thermal Shock Test -30£2°C(30Min.)~25+2°C(5Min.)~80+2°C
(Non-operating) (30Min.) 10Cycles
7 Vibration Test Frequency:10~55Hz
(Non-operating) Amplitude: 1.5mm

Sweep Time: 11Mins
Test Period: 6 Cycles For Each Direction Of

XV, Z
(Packing Condition)
8 Shock Test Cycle: 3 Times
(Non-operating) 100G, 6Ms Direction: £X, Y, +Z
9 Electronic Static Discharge Test Voltage: +4KV(Contact), +8KV/(Air), R:330,
(Non-operating) C:150pfF,

Air Discharge, 10 Times. (Packing Condition)

Note 1: Without water condensation

Note 2: The function test shall be conducted after 2 hours storage at the room temperature and humidity after removed from the
test chamber.
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11 Inspection Criteria

11.1 Classification of defects

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.

11.2 Definition of inspection range

For dot defect of TFT LCD which is not _ ) a a

smaller than 3 inches, dividing three areas L : 1" H Biane .

to make a judgment (according to figure 1). ; i S i
|

A area : center of viewing area

B area : periphery of viewing area
C area : Outside viewing area b1
For other defects, dividing two areas to vl |
make a judgment (according figure 2). Azone: Viewing Area(Va|
A zone : Inside Viewing area Figure 1 Figure 2

B zone : Outside Viewing area
X1(A.A~V.A): 2mm X2(A.A~V.A): 2mm
Y1(A.A~V.A): 2mm Y2(A.A~V.A): 2mm

A Area Active Areal AR

Wiewisg Ara P ———
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11.3 Inspection items and general notes

Should any defects which are not specified in this standard
happen, additional standard shall be determined by mutual

agreement between customer and our company.
Viewing area should be the area which our company

guarantees.

Limit sample should be prior to this Inspection standard.

General Viewing judgment should be under static pattern.
notes
Inspection conditions
Inspection distance: 250 mm (from the sample)
Temperature : 255 °C
Inspection angle : 45 degrees in 6 o'clock direction (all
defects in viewing area should be inspected from this
direction)
Pinhole, Bright spot, Black The color of a small area is
spot, White spot, Black line, | different from the remainder.
White Line, Foreign particle, | The phenomenon doesn’t
Bubble change with voltage
The color of a small area is
- different from the remainder.
Contrast variation
The phenomenon changes
with voltage
Scratch, Dirt, Particle,
Polarizer defect Bubble on polarizer or
Inspection between polarizer and glass
items The pixel appears bright or

Dot defect (TFT LCD)

dark abnormally when
display

Functional defect

No display, Abnormal
display, Open or missing
segment, Short circuit, False
viewing direction

Glass defect

Glass crack, Shaved corner
of glass, Surplus glass

PCB defect

Components assembly
defect

Vail
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4 Outgoing Inspection level

Outgoing Inspection | , giti Inspection
tandard nspection conditions : -
S Min. | Max. | Unit IL AQL
Major Defects See 9.3 general notes See 9.5 I 0.65
Minor Defects See 9.3 general notes See 9.5 Il 0.65

Note : Sampling standard conforms to GB2828
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11.4 Inspection Items and Criteria

Judgment standard
Inspection items Acceptable number
Category
A zone B zone
Black spot, A ®<=0.10 Neglected
White spot,
Pinhole, B 0.10<®<=0.2 1
poreign ] b C 0.2<P 0
article, Lt
1 Particle a D ] _ Neglected
in or on "m i -"” :
lass, =la+b}/2{m . .
gcratch on Total defective point(B,C) 1
glass
Black line, _ Neglecte
White A W<=0.02 d
line, and - 0.02<W<=0.03
Particle WER, B L<=1.0 1
2 Between Width - 0.03<W<=0.05 Neglected
Polarizer and - C L>1.0 0
glass, \ LiLengthlmm) D | 0.05<W, 1.0<L 0
Scratch on M : :
glass Total defective point(B,C) 1
3 Bright spot Any size none none
- A ®<0.2 Neglected
- b B 0.2<®<=0.3 2
4| vartion S [Te oscocoa | 1| Negeded
m=aﬂa+l:|:|,|"2 mm) D 0.4<9 0
Total defective point(B,C) 3
5 Bubble inside cell Any size none none
Scratch ,damage on | Refer to item 1 and item 2.
polarizer, Particle on
Polarizer polarizer or
6 defect (if between polarizer
Polarizer is and glass.
used) A ¢®<=0.1 Neglected
Sg:\f’;i' dentand B 0.1 <P<=0.2 1 Neglected
C 0.2 <0 0
Stage surplus glass
b B<=0.3mm
—
I
7 Surplus glass | Surrounding
surplus glass
Should not influence outline dimension and
\l\/// assembling.
8 Open segment or open common Not permitted
9 Short circuit Not permitted
1 False viewing direction Not permitted

s
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11 | Contrast ratio uneven According to the limit specimen
12 | Crosstalk According to the limit specimen
13 | Black /White spot(display) Refer to item 1
14 | Black /White line(display) Refer to item 2
Inspection items Judgment standard
D Acceptable
Category(application: B zone) number
i )The front of lead A | ast, b<1/5W, c<3mm
terminals Crack at two sides of lead
b terminals should not cover
patterns and alignment mark
s\\\ f_/__/ B
PN St
N a
ii )Surrounding crack-non-
contact side
seal
" b 3 t e
Rig e b < Inner borderline of the seal
S
—
Inner border line of the seal
GI?SS Outer border line of the seal Man3
15 | de elc(:t iii ) Surrounding crack- dﬁ ectz
crac contact side allowe

zeal

t
=

e |
— [ R
M, _'_'_,_,_:-'-"
S —
| ._,.o-'"' ek -
L | -
| _,_,-'-"'"-
e T
.,--""'-'-F

Inner border line of the seal

—_—

Duter border line of the seal

b < Outer borderline of the seal

iv)Corner

a<=t,b<=3.0,c<=3.0

Glass crack should not cover
patterns u and alignment mark
and patterns.

Vail
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Inspection items

Judgment standard

Category(application: B zone)

16

PCB
defect

Component soldering:

No cold soldering, short, open
circuit, burr, tin ball

The flat encapsulation component
position deviation must be less than
1/3 width of the pin (Pic.1) ;

the sheet component deviation:

Pin deviates from the pad and
contact with the near components is
not permitted (Pic.2)

Component
- -
* LEwWi2 W
Cormpanent
Soldering pad Lezd

lead defect:

The lead lack must be less than 1/3
of its width;

The lead burr must be less than 1/3
of the seam;

Impurities connect with the near
leads is not permitted

Connector soldering:

Soldering tin is at contact position of
the plug and socket is not permitted

No foundation is scald

Serious cave distortion on plug and

socket contact pin is not permitted

~LIIILIIITI]
|ﬁ-

hea

M.

Soldering tin is not permit in this area

soldering tin is not permit in this area

L Hﬂ%

Glue on root of the speaker receiver
and motor lead:

The insulative coat of the lead must
join into the PCB; the protected glue
must envelop to the insulative coat.

Insulative coat

Vail
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12 PRECAUTIONS FOR USING LCD MODULES

12.1 Handling Precautions

1.) The display panel is made of glass. Do not subject it to a mechanical shock by dropping
it from a high place, etc.

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.

3.) Do not apply excessive force to the display surface or the adjoining areas since this
may cause the color tone to vary.

4)) The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

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

6.) Do not attempt to disassemble the LCD Module.

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

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

9.) Be sure to ground the body when handling the LCD Modules.

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

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

12.) 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.

12.2 Storage Precautions

1) When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.
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 Relatively humidity: <80% °C
3) The LCD modules should be stored in the room without acid, alkali and harmful gas.

12.3 Transportation Precautions

The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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13 Appendix

Important Notice

The information in this publication has been carefully checked and is believed to be entirely
accurate at the time of publication. F&S Elektronik Systeme assumes no responsibility,
however, for possible errors or omissions, or for any consequences resulting from the use of
the information contained in this documentation.

F&S Elektronik Systeme reserves the right to make changes in its products or product
specifications or product documentation with the intent to improve function or design at any
time and without notice and is not required to update this documentation to reflect such
changes.

F&S Elektronik Systeme makes no warranty or guarantee regarding the suitability of its
products for any particular purpose, nor does F&S Elektronik Systeme assume any liability
arising out of the documentation or use of any product and specifically disclaims any and all
liability, including without limitation any consequential or incidental damages.

Specific testing of all parameters of each device is not necessarily performed unless required
by law or regulation.

Products are not designed, intended, or authorized for use as components in systems intended
for applications intended to support or sustain life, or for any other application in which the
failure of the product from F&S Elektronik Systeme could create a situation where personal
injury or death may occur. Should the Buyer purchase or use a F&S Elektronik Systeme
product for any such unintended or unauthorized application, the Buyer shall indemnify and
hold F&S Elektronik Systeme and its officers, employees, subsidiaries, affiliates, and
distributors harmless against all claims, costs, damages, expenses, and reasonable attorney
fees arising out of, either directly or indirectly, any claim of personal injury or death that may
be associated with such unintended or unauthorized use, even if such claim alleges that F&S
Elektronik Systeme was negligent regarding the design or manufacture of said product.
Specifications are subject to change without notice.

Warranty Terms

Hardware Warranties

F&S guarantees hardware products against defects in workmanship and material for a period
of one (1) year from the date of shipment. Your sole remedy and F&S’s sole liability shall be
for F&S, at its sole discretion, to either repair or replace the defective hardware product at no
charge or to refund the purchase price. Shipment costs in both directions are the
responsibility of the customer. This warranty is void if the hardware product has been altered
or damaged by accident, misuse or abuse.

Software Warranties

Software is provided “AS IS”. F&S makes no warranties, either express or implied, with regard
to the software object code or software source code either or with respect to any third party
materials or intellectual property obtained from third parties. F&S makes no warranty that the
software is useable or fit for any particular purpose. This warranty replaces all other warranties
written or unwritten. F&S expressly disclaims any such warranties. In no case shall F&S be
liable for any consequential damages.

Disclaimer of Warranty
THIS WARRANTY IS MADE IN PLACE OF ANY OTHER WARRANTY, WHETHER
EXPRESSED, OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A SPECIFIC
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PURPOSE, NON-INFRINGEMENT OR THEIR EQUIVALENTS UNDER THE LAWS OF ANY
JURISDICTION, EXCEPT THE WARRANTY EXPRESSLY STATED HEREIN. THE
REMEDIES SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDIES OF
ANY PURCHASER WITH RESPECT TO ANY DEFECTIVE PRODUCT.

Limitation on Liability

UNDER NO CIRCUMSTANCES SHALL F&S BE LIABLE FOR ANY LOSS, DAMAGE OR
EXPENSE SUFFERED OR INCURRED WITH RESPECT TO ANY DEFECTIVE PRODUCT.
IN NO EVENT SHALL F&S BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES THAT YOU MAY SUFFER DIRECTLY OR INDIRECTLY FROM USE OF ANY
PRODUCT. BY ORDERING THE PRODUCT, THE CUSTOMER APPROVES THAT THE F&S
PRODUCT, HARDWARE AND SOFTWARE, WAS THOROUGHLY TESTED AND HAS MET
THE CUSTOMER'S REQUIREMETS AND SPECIFICATIONS
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