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1. Application
This specification applies to a color TFT-LCD Module,
2. Overview
This Open-cell is a color active matrix LCD open-cell incorporating Oxide TFT (Thin Film Transistor).lt is
composed of a color TFT-LCD panel, driver ICs, a control circuit and power supply circuit. Graphics and
texts can be displayed on a 1920x3x1080 dots panel with 16.7M(8bit) colors by using eDP (Embedded
Display Port) Ver1.2 interface and supplying +3.3V DC supply voltage for TFT-LCD panel driving.
In this TFT-LCD panel, color filters for excellent color performance is incorporated to realize brighter and
clearer pictures, making this open-cell optimum for use in multi-media applications.
Optimum viewings are in all directions.
Without Backlight-driving LED controller.
eDP transfer rate specification: 2.7Gbps/2 lane 8bit

3. Mechanical specifications.

Parameter Specification Unit Note
Display size 15.6” (Diagonal) inch
Active area 344.16(H) x193.59(V) mm
Pixel Format (1p1i>?e2IO=(I-I!\’) :g)ioévgot) pixel
Pixel pitch 0.17925(H) x 0.17925 (V) mm
Pixel configuration R, G, B vertical stripe
Display mode Normally black
Power Consumption 2.94 W
Surface treatment of front Anti-glare coating: (3H)
polarizer
Outline dimensions
Parameter Min Typ Max Unit Remark
Width 359.5 mm
Unit outline dimensions Height 206.5 mm
Depth 3.3 mm w/o PWB.[Note3-2]
Mass - - - g

[Note 3-1]Outline dimensions is shown in page 19
[Note 3-2]Without war page and deflection.
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4. Input Terminals

4-1 Driving interface of PWB

RBFEFLBERBBIRAE

CN1 (eDP signals, +3.3V DC power supply and B/L power supply)

Pin No. Symbol I/O Function Remark
1 NC - Reserved for CD [Note4-1-1]
2 H_GND P High Speed round [Note4-1-2]
3 Lane1 N | Complement Signal Link Lane 1
4 Lane1_P | True Signal Link Lane 1
5 H_GND P High Speed round [Note4-1-2]
6 Lane0O_N | Complement Signal Link Lane 0
7 Lane0_P | True Signal Link Lane 0
8 H_GND P High Speed round [Note4-1-2]
9 AUX_CH_P | True Signal Auxiliary Channel
10 AUX _CH N | Complement Signal Auxiliary Channel
11 H_GND P High Speed round [Note4-1-2]
12 LCD_VvDD P LCD logic and driver power(3.3V)

13 LCD_VDD P LCD logic and driver power(3.3V)

14 NC | Reserved for LCD manufacturer’s use [Note4-1-1]
15 LCD_GND P LCD logic and driver ground

16 LCD_GND P LCD logic and driver ground

17 HPD (0] HPD signal pin

18 LED-1 P Backlight ground

19 LED-2 P Backlight ground

20 LED-3 P Backlight ground

21 LED-4 P Backlight ground

22 BL_ENABLE | Backlight on/off

23 BL_PWM_DIM | System PWM

24 NC - Reserved for LCD manufacturer’s use [Note4-1-1]
25 NC - Reserved for LCD manufacturer’s use [Note4-1-1]
26 BL_PWR P Backlight power

27 BL_PWR P Backlight power

28 BL_PWR P Backlight power

29 BL_PWR P Backlight power

30 NC - Reserved for LCD manufacturer’s use [Note4-1-1]

*1 P: POWER I: Input O: Output

[Note 4-1-1] Don’t input any signals or any powers into a NC pin. Keep the NC pin open.
[Note 4-1-2] The shielding case is connected with signal GND.

+ Connector used :20455-030E-76(I-PEX)

+ Corresponding connector : 20453-030T (I-PEX)
(Panda is not responsible to its product quality, if the user applies a connector not corresponding to the
above model.)
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4-2 eDP interface

Main Link

(Computer Side) {TFT-LCD Side)

(Isochronous Streams) N
A
AUX CH
Displayport {Link/Device Management) [N Displayport
Tx N 1A Rx

Hot plug Detect
(Interrupt Request)

gj

Fig.4-2-1 DP architecture

C_ML , C_ML
] [l
||| LaneQ-1 N L
T ]
N Pl
i H
300 Vbias Tx ! ! VhiasRx| |02
i H
i H
: : 500
500 H H
1 H
| I H Lane0~1 P H I |
} }
| | | Source Sink E | |
c_mL' C_ML
Connector Connector

Fig.4-2-2 Main Link differential pair

C AN C_A
I I ALIX _CH N H
sok ias Tx Whias Rx| | S0
AUX Ch AL‘X Ch
™7 b s00
| AUX_CH_P | |
I I Source Sink I I
C_Aalix C_AUX
Connector Connector

UX Cl
Termination is typically integrated
g into the transmitter and receiver
implementations

Fig.4-2-3 AUX Link differential pair
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Laned | Lanel LaneZ Lane3
RO-7:0 R1-7:0 R2-7:0 R3-7:0
GO-7:0 | G170 G2-T:0 G3-7:0
BO-7:0 ' B1-7:0 B2-7-0 B3-7:0
R4-7:0 | RE-T:0 RE-7:0 RY-T:0
G4-7:0 G570 GE-7:0 GT-70
B4-7:0 B5-7:0 BE-7:0 B7-7:0
RE-7:0 R9-7:0 R10-T:0 R11-7.0
G8-7.0 Go-7:0 G10-7:0 G11-7:0
B&-7:0 B9-7:0 B10-T:0 B11-7:0

Fig.4-2-4 eDP 2lane 8bit input data mapping

5. Electrical Characteristics
5-1 Absolute Maximum Ratings

N Ratings )
Parameter Symbol | Condition Unit Remark
MIN MAX

+3.3V supply voltage VDD | Ta=25C -0.3 +4.0 Vv

Backlight supply voltage VeL | Ta=25C -0.3 +26 \%
Input voltage(eDP) \ Ta=25C -0.3 +1.5 \ [Note 5-1]
Input voltage(BL) Vei_| | Ta=25TC -0.3 | vDD+0.3 \ [Note 5-2]

Operation temperature Topa 0 +50 T
[Note 5-3]

Storage temperature Tstg -20 +60 T

(*) “Absolute Maximum Ratings” is regulations that do not exceed it even momentarily.
(*) Stress beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device.
[Note 5-1] eDP signals
[Note 5-2]Backlight control signals (BL_ENABLE,BL_PWM_DIM)
[Note 5-3] Humidity: 90%RH Max.at Ta=+40C.

Maximum wet-bulb temperature at +39°C or less at Ta>+40°C, No condensation.

Relative Humidity (*eRH)

122 +
m =
CUN .
Operating Range
o | .
20 T
8
A iy
[ | ! | | i 1 1 1 | |
40 -20 0 20 40 60 8o

Temperature (°C)
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5. DC Characteristics
5-2-1. TFT-LCD panel driving

Value
Parameter Symbaol LInit Mote
Min. Typ. Max.
Power Supply Voltage VWCC3 3.0 3.3 36 W (1
Ripple Voltage Vap - 50 150 mt (1)
Inrush Current laush 0 - 1.5 A (13.(2)
Mosaic 210 240 270 maA (3
Power Suppl
Comars PRIy Black | e 190 220 250 mA (3)
H 1 line Stripe 450 550 G50 mé
HPD Pull-Low Resistance Rheo 30K - 100K ohm (4)
High Lewvel VHien 2.25 = 275 W 5
HPD g [P (5)
Low Level Wiieo 0 - 0.4 ") (5)

Note (1) The ambient temperature is Ta = 25 £ 2 °C.

Note (2) | RUSH : the maximum current when VCCS is rising

lIS : the maximum current of the first 100ms after power-on

Measurement Conditions: Shown as the following figure. Test pattern: black.

+AH
o1 K4S
o - Uz’\\/ﬂ 3 vooe
‘Ii Fuse = SLCD Mosuli wgaT)
o 10
AT
J "z
“ P ™
]

(High i Low)
(Gontrol Sgrnial)

oW }

o
Fa-2t i)

VBT o ATH T

Ao

sl eyl
=3
=
&

VCCS3 rising time is 0.5ms

0.5ms— - +33N gy
GO 7 VOCS

100ms

Note (3) The specified power supply current is under the conditions at VCCS =3.3V, Ta=25+2°C, DC
Current and f v = 60 Hz, whereas a specified power dissipation check mosaic pattern is displayed Mosaic
Pattern

Active Area
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Note (4) The specified signals have pull down resistor to ground in the LCD module respectively.
Customers should keep the input signal level requirement with the load of LCD module. Please

refer to Note (4) of 4.3.2 LED CONVERTER SPECIFICATION to obtain more information.

Note (5) When a source detects a low-going HPD pulse, it must be regarded as a HPD event. Thus, the
source must read the link / sink status field or receiver capability field of the DPCD and take

corrective action.

S BRWHE REFDIELERHERAT

6 . Backlight driving
The backlight system is an edge-lighting type with white-LED.
(It is usually required to measure under the following condition: Ta=25C+2°C)

Parameter Symbol Min. Typ. Max. Unit Remark
Supply voltage VeL 7.0 120 21.0 \Y
D Ve=12V
I -
Current dissipation BL 1.5 A Duty Ratio=100%
LE&'Q?]LV(;':;;FF VentH 2.2 - 5.0 Y
LED-BL ON/OFF low | , 0 ] 06 v [Note6-3-3]
voltage CNT '
LED_EN Pull-Low
Resistance RLep _en 30k - 100k ohm
Modulated light Vewm H 2.2 - 5.0 \%
signal voltage Vpwm L 0 - 0.6 %
PWM Pull-Low
Resistance Rpwm 30k - 100k ohm
PWM Control 0
Permissive Ripple Duty 1 - 100 7o [Note6-3-1]
Brightness Control
oulse width Voltage VPWM_pp 0 - 100mV us Note6-3-2]
Brightness Control
frequency frwm 190 - 2,000 Hz
LED lifetime - - 20,000 - h LED

Note (1) ILED RUSH : the maximum current when LED_VCCS s rising,

ILED IS : the maximum current of the first 100ms after power-on,

Measurement Conditions: Shown as the following figure. LED_VCCS = Typ, Ta = 25 + 2 °C, f PWM= 200 Hz,
Duty=100%

» U5 Ty
LEL ‘\.(E:.. Trpl a1 IRLANS

1T N
FUSE |LED Cormarar Ingul}
a1 1
4TH
—_—
High w0 Low)
$Coranal Sgnal) az | E a
EMN=24 o R3S
1K
LED NOCS Ty
T s Ly
1
- 0

T +
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VLED rising time is 0.5ms

@‘)

i S ms—m -

LU

LED VOO gy 10t
LED Pwm DY ‘

- 10im= .
LED En IV

ILEDs

[LED 0 ~
ILED 4/\

Note (2) If PWM control frequency is applied in the range less than 1KHz, the “waterfall” phenomenon on
the screen may be found. To avoid the issue, it's a suggestion that PWM control frequency

should follow the criterion as below.

PWM control frequency f PWM should be in the range

(N+033)* [ < fogu < (N+0.66)= f
N:nteger (N = 3)
'+ Frame rate
Note (3) The specified LED power supply current is under the conditions at “LED_VCCS = Typ.”, Ta = 25+
2 °C, fPWM = 200 Hz, Duty=100%.
Note (4) The specified signals have pull down resistor to ground in the LCD module respectively.
Customers should keep the input signal level requirement with the load of LCD module. For

example, the figure below describes the equivalent pull down resistance of LED_EN (If it exists).
The rest pull down resistance of other signals (eg. HPD, PWM ...) are in the same concept.

LCD Meodule
E: E EL
E 2 LED EM
(5] 5]
e G
ﬁ o RLED_EM
L
0w

Note (5) If the cycle-to-cycle difference of PWM duty exceeds 0.1%, especially when the PWM duty is
low,slight brightness change might be observed.

Note (6) LED Light Bar Power Supply Current is measured by utilizing a high frequency current meter
as shown below

VI

LED

Light Bar
Light Bar Feedback

Channels

Note (7) For better LED light bar driving quality, it is recommended to utilize the adaptive boost
converter with

current balancing function to drive LED light-bar.

Note (8) VLOVP=35V.
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7. Timing characteristics of input signals
7-1.Timing Characteristics
The input signal timing specifications are shown as the following table and timing diagram.

Refresh rata 60Hz

~N == 7
), BinEE

Signal Item Symbol | Min. Typ. Max. Unit Mote

DCLK Frequency 1T 151.6 | 152.84 [ 154.04 | MHz -

Vertical Total Time ™ 1128 | 1132 | 1136 TH -

Vertical Active Display Period TVD 1080 | 1080 | 1080 TH -

Wertical Active Blanking Period TVE [TVW-TVD| 52 [TV-TVD] TH -

DE Horizontal Total Time TH 2240 | 2250 | 2260 Tc -

Horizontal Active Display Period THD 1920 | 1920 | 1920 Te -

Haorizontal Active Blanking Period THE TH-THD| 330 |TH-THD Tc -

Refresh rate 50Hz (Power Saving Mode)

Signal ltem Symbol Min. Typ. Max. Unit Mote

DCLK Frequency 1M | 126.35 | 127.35 | 128.35 | MHz -

Vertical Total Time ™ 1128 | 1132 | 1136 TH -

Vertical Active Display Period VD 1080 | 1080 | 1080 TH -

Yertical Active Blanking Period TVE [TV-TVD| 52 [TWV-TVD| TH -

PE Horizontal Total Time TH 2240 | 2250 | 2260 Te -

Horizontal Active Display Period THD 1920 | 1920 | 1920 Te -

Horizontal Active Blanking Period THE [TH-THD| 330 |TH-THD| To -

Refresh rate 50Hz (Power Saving Mode)

Signal ltem Symbol | Min. Typ. Max. Unit Mote

DCLK Frequency 1Te 121.3 | 12226 | 12322 | MH=z -

Vertical Total Time ™ 1128 | 1132 | 1136 TH -

Wertical Active Display Period ™D 1080 | 1080 | 1080 TH -

Vertical Active Blanking Period TVE |TVW-TVD| 52  |TV-TVD| TH -

PE Horizontal Total Time TH 2240 | 2250 | 2260 Te -

Horizontal Active Display Period THD 1920 | 1920 | 1920 Te -

Horizontal Active Blanking Period THB |TH-THD| 330 |TH-THD| Tc -

Maote (1) The panel can operate at 60Hz normal mode and power saving mode, respectively. All reliability tests

are based on specific timing of 60Hz refresh rate. We can only assure the panel's electrical function at

power saving mode.

1c
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INPUT SIGNAL TIMING DIAGRAM
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7-2. POWER ON/OFF SEQUENCE

Power On Powar Off  Restart
—p—l”
004 00%
Power Supply oy 10% 10% 10%
for LCD, VCCS
1 fa—
1z
P PR
-aDP Display Black Video Video from Source | Black Video
L3
-HFLD from Sink oV
-ALX Channel —_— AUN Channel Operational
— | —| {7 |—
o Link N
-Main Link Data o Ielle Valid Video Data Idle or off
Training
5w e o
LIICTA 0%,
= Power Supply for /
LED Converter, ,
! 0y 10
LED_VCCS L i »
—l-l 1o f— tn |d—
— U f— e L
- LED Converlar
Dimming Signal, 2V
LED PWAM / SM_Bus
—_—| e fe— — t e—
-LED Convertar
Enable Signal, 0OV

LED EN
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Timing Specifications:
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Parameter

Description

Reqgd.

Value

Min

Max

Motes

t1

Power rail nse time, 10% to 90%

Source

0.5

10

t2

Delay from LCD.VCCS to black
video generation

Sink

200

Automatic Black Video
generation prevents
display noise until vahd
video data is received
from the Source (see
Motes:2 and 3 below)

Delay from LCD,VCCS to HPD
high

Sink

200

Sink ALK Channel
must be operational
upoen HFD high (see
Mata:4 below )

Delay from HPD high to link
training initialization

Source

S00

Allows for Source to
read Link capability and
initialze

Link training duration

Source

500

Depandant on Source
link training protocol

Link idle

Source

S00

ms

Min accounts for
required BS-ldle
pattem. Max allows for
Source frame
synchronization

Delay from valid video data from
Source to video on display

Sink

ms

Max value allows for
Sink to validate video
data and timing. At the
end of T7, Sink will
indicate the detection of
vald video data by
setting the
SIMK_STATUS bit to
logic 1 (DPCD 002050,
bit 0), and Sink will no
longer generate
automatic Black Video

ta

Delay from valid video data from
Source to backlight on

Source

an

S00

m3a

Source must assure
display video is stable
*: Recommended by
IMX. To avoid garbage
image.

t2

Delay from backlight off to end of
valid video data

Source

50

500

ms

Source must assure
backlight is no longer
illuminated. At the end
of T9, Sink will indicale
the detection of no valid
video data by setting
the SINK_STATUS bit
to logic O (DPCD
00:205h, bit 0), and Sink
will autematically
display Black Video,
(See Motes: 2and 3

bl v}

* Recommendead by
INX. To avoid garbage
image

10

Delay from end of valid video data
from Source to power off

Source

500

ms

Black video will be
displayed aftar
receiving idle or off
signals from Source

i11

WVCCS power rail fall time, 90% to
10%

Source

0.5

10

ms

See Mote 5 below
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12 WVCCE Power off time Source 500 - ms -
A Iét]Eﬂ,[{: power rail rise time, 10% to Source | 0.5 10 ms i
B I{UEE power rail fall ime, 90% to Source 0 10 ms )
\C Delay from LED power rising to Source 1 500 ms _

LED dimming signal

Delay from LED dimming signal to

LED power falling

Delay from LED dimming signal to

LED enable signal

i Delay from LED enable signal to
LED dimming signal

Mote (1) Please don't plug or unplug the interface cable when system is turned on,

Source 1 500 ms -

Source 1 500 ms -

Source 1 500 ms -

Mote (2) The Sink must include the ability to automatically generate Black Video autonomously. The Sink must
automatically enable Black Video under the following conditions:
- Upon LCD VCCS power-on (within T2 max)
- When the *MoVideoStream_Flag” (VB-ID Bit 3) is received from the Source (at the end of T9)

Mote (3) The Sink may implement the ability to disable the automatic Black Video function, as described in
Mote (2), above, for systemn development and debugging purposas.

Mote (4) The Sink must support AUX Channel polling by the Source immediately following LCD WCCS
power-on without causing damage to the Sink device (the Source can re-try if the Sink is not
ready). The Sink must be able to response to an AUX Channel transaction with the time
specified within T3 max.

. Note (5) The WCCS3 power rail is recommended to rise and fall linearly. If not, please contact us to conduct

rnisk assessment.

7-3. Input data signals and display position on the screen

RI[GI[BIR2[G2[B2
(L1 | (1,2)
1 Il 1 1

-
:1-1 1-2 1-3:P 1-1920
1 [ 22 |

1080-1920

Display position of input data(VH)
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7-4 Input sigal,basic display colors and gray scale of each color

Data signal
Colors &
GO | Gl | G2 | Ge [Ge | Gs [Ge | aT
Gray Scale
LEB M5B
Black - |ofo]Joflo]lo|lo|o|lo|lo|o|lo|o|o|o|o|lofo|o|o|o|o|o|o|0
Blue - |ofojoflo|o|lo|lo|lo|lo|lo|o|lofjo|ojolofr ][] |l1]1]|1
= Cireen - |ofeo|ofo|lo|lo|lo|lo|l ||| |||t fo]lae|lo|jo|lo|o|o]|ao
S Cyan - |ofeojoflo|o|lo|o|lo|lv [ ||l jurfr]r|
% Red 1 T 1 T U T T T T O T I N O O O
SlMegenta | = [ 1| | f ool |oloeleleleflolofe] o]0
Yellow | - [t | oo o] fr]ofleljoleljo|o|o]|o
White S 0 S T T T T T T T I O O IO O
Black |Gso | o (o |oflo|o|lo|o|lo|o|o|o|o|o|o|o]o|lo]lo|o|o|o|o|o]|o
f Gsl [ |o oo flo|o|o|jo|lo|o|loe|lo oo |ofe]o|le|o|e|o|o|o]|o
e=| Daker |G82 |0 |1 |0 |0 |ofo|ofo|lofo|loefo|ofo|lofe]o|le|o|e]o|o|o]|o
.
5]
H ft 1 1 1 1
[2=]
o
3 L 1 1 1 1
| Beghwr GS253) | |0 (11|11 jrjojojojojojojojojojejojojojojolo
e
O qoszs4| o |1 |||y fjolojoe|lofo|lofo]loefo]loe|lo|jo|o|jo|o]|ao
Red |Gszss| 1 [ 1|t |1 |11 |11 |e|ofle|o|le|o|lo]jo|lojo|o|lo|o|o|o|o
Black |Gsg | oo |ofloe|o|lolo|lojo|o|o|ofoe|o|o)oflo]lo|lo]olo|o|e]|o
= ft Gsl (o |o|o|o|lo|o|ofjo|l1|o|lo|lo|o|lo|ofle]Jo|le|o|o|o|o|o]|ao
é Derker (GS2 (o0 | o |o|oflo|oe|lo|ofo|1fo|o|lo|lo|lo]lo|lo|jo|o|lo|o|lo|o|o
o
L.'E' 1} '\L £ - -
=
o
%1 Brigheer [G5253( 0 | o (o |ofo oo |of ol |11 |ojoe|olo|o|lo|o|o
= $ jaszd oo jofloefo|lejo|ojoe ||y fr o feleloje|lo|o|le]|o
Green |GS235| 0 (o (oo o |ofo o |||t foe]aelofja|lo|o|o]|ao
Black |Gso | oo |oflo|o|lo]lo|lo]jo|o]jo|ofo|o|o)oflo]lo|lo]jo|lo|o|o]|o
" t Ggsl (o |o|o|o|lofjo|lofjo|lofo|lo|lo|o|lo|ofloe]1|lojo|lo|o|o|o]|ao
=3
7| Deker |GS2 |0 (o0 |ofo|o|o|o|lo|o|o|lo|o|o|lofo]lofo] 1 |o|o|o|o|o]|ao
[ P
= f 1 i 1 1
=
3 & ! i 1 !
o
%‘ Brgheer [GS253[ 0 |0 (o | oo |oe|o|ofo|o|le|o|le|o|la]o | jo| {1 ]1[1]1
=~ & sz oo |oflojo|ojo|ofjo|ojo|o|loe|lo|lo]olo] | fr ] f1]1
Blue [GS255| o |o (o |o|ojo|lofjo|lofjo|loe|jo|ojo|ofo]l oo o111 ]1]1
0: Low level voltage, I: High level voltage.

Each basic color can be displayed in 256 gray scales from 8 bit data signals.
According to the combination of 24 bit data signals, the 16.7M color display can be achieved on the screen.

14
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EDID Specifications (TBD)

Optical characteristics

IR BRAE

Paramete Conditions Min. Typ. Max. Unit Note
) oL - 85 -
Horizontal
Viewing Angle oR - 85 - dedree [Note9-1,9-
(CR>10) oT | - 85 ; 9 3,9-4,9-6]
Vertical
6B - 85 -
. [Note9-2,9-
Contrast Ratio Center 800 1000 - - 4.10-6]
Response Time Tr+Td ) o5 30 ms [Note9-1,9-
5,9-6]
Red x - -
Redy - -
Green x - -
CF C°'.°T Green y Typ. B Typ. -
Chromaticity 005 +0.05
(CIE1931) Blue x e i : - '\[lNoteI 9-2,9-6]
- _ ormal operation
Blue y (PWM Duty=100%)
White x (0.293) -
White y (0.309) -
NTSC ratio % (45) -
Center Lurr_unance of Yy 220 cd/m
white
White uniformity dw 75 80 [Note 9-2,9-7]

xThe measurement shall be taken 30 minutes after lighting the module at the following rating.

%Condition: PWM Duty = 100%

%The optical characteristics shall be measured in a dark room or equivalent.

[Mote 9-1] Measurement of viewing angle range [Note 9-2] Measurement of luminance and Response time.

Chromaticity and Contrast.

B

Detector (EZ-CONTRAST/ Photodiode)

Middle of the screen (8=07)

=
\ TFT-LCD Module

Fig.9-1 Measurement of Viewing angle range
and Response time.
(Viewing angle range! EZ-CONTRAST,
Response time: Photodiode)

A00mm | Detector (SR-3)

£ .
Field=2®

Middle of the sereen (8=0°)

\ TFT-LCD Module

Fig.9-2 Measurement of Contrast, Luminanece,
Chromaticity, White variation, Crosstalk
andColor temperature variation.

15
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[Note 9-3]Definitions of viewing angle range

Normal line
g11

22 : g1
a2 '
LN

YA . )
& 6 o'clock direction

Fig.9-3 Viewing angle

[Note 9-4]Definition of contrast ratio:
The contrast ratio is defined as the following.

Luminance(Brightness) with all pixels white
Luminance(Brightness) with all pixels
Black

Contrast Ratio =

[Note 9-5]Definition of response time:
The response time is defined as the following figure and shall be measured by switching
the input signal for "black" and "white”.

= Any level of gray Any level of gray -"'*“!-'I]*?"E'l of gray
= (bright) {darlk) (bright)
i
<= 100%
z= B0%
E -
= 2 10%
z 32 0%
2= ’ —>| |e— —| |
= = Td- Tr
time "

Fig.9-4 Response time

[Note 9-6] This shall be measured at center of the screen.
L(A. A)

L/6 L/3 L/3

L/6

H/6

[Note 9-7]Definition of white uniformity:

White uniformity is defined as the
following with 9 measurements

H/3

H(A. A)
o

Minimum Luminance of 9 Points(Brightness)
Oow =

H/3

Maximum Luminance of 9 Points(Brightness)

l¢
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10. Display Quality
The display quality of the color TFT-LCD module shall be in compliance with the Incoming Inspection Standard.
11. Handling Precautions

a)

b)
c)
d)
e)
f)
9)

h)
i)

Be sure to turn off the power supply when inserting or disconnecting the cable.
Please insert for too much stress not to join a connector in the case of insertion of a connector.
Be sure to design the cabinet so that the module can be installed without any extra stress such as warp or twist.
Since the front polarizer is easily damaged, pay attention not to scratch it.
Wipe off water drop immediately. Long contact with water may cause discoloration or spots.
When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.
Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface. Handle with care.
Since CMOS LSl is used in this module, take care of static electricity and injure the human earth when handling.
Observe all other precautionary requirements in handling components.
This module has its circuitry PCBs on the side and should be handled carefully in order not to be stressed.
Laminate film is attached to the module surface to prevent it from being scratched. Peel the laminate film off
slowly just before the use with strict attention to electrostatic charges. lonized air shall be blown over during the
action. Blow off the 'dust' on the polarizer by using an ionized nitrogen gun, etc. Working under the following
environments is desirable.
- All workers wear conductive shoes, conductive clothes, conductive fingerstalls and grounding belts without ail.
+ Use lonized blower for electrostatic removal, and peel of the laminate film with a constant speed. (Peeling of
it at over 2 seconds)

The polarizer surface on the panel is treated with Anti-Glare. In case of attaching protective board over the
LCD, be careful about the optical interface fringe etc. which degrades display quality.

Do not expose the LCD module to a direct sunlight, for a long period of time to protect the module from the

ultra violet ray.

When handling LCD modules and assembling them into cabinets, please be noted that long-term storage in the
environment of oxidization or deoxidization gas and the use of such materials as reagent, solvent, adhesive,resin,
etc. which generate these gasses, may cause corrosion and discoloration of the LCD modules.

m) Liquid crystal contained in the panel may leak if the LCD is broken. Rinse it as soon as possible if it gets inside

n)

0)

p)

q)

your eye or mouth by mistake.

Disassembling the module can cause permanent damage and should be strictly avoided.
Please don't remove the fixed tape, insulating tape etc that was pasted on the original module.
(Except for protection film of the panel.)

Be careful when using it for long time with fixed pattern display as it may cause afterimage.
(Please use a screen saver etc., in order to avoid an afterimage.)

If a minute particle enters in the module and adheres to an optical material, it may cause display non-uniformity
issue, etc. Therefore, fine-pitch filters have to be installed to cooling and inhalation hole
if you intend to install a fan.

Epoxy resin (amine series curing agent), silicone adhesive material (dealcoholization series and oxime series),
tray forming agent (azo compound) etc, in the cabinet or the packing materials may induce abnormal display
with polarizer film deterioration regardless of contact or noncontact to polarizer film.

Be sure to confirm the component of them.

Do not use polychloroprene. If you use it, there is some possibility of generating CI2 gas that influences the
reliability of the connection between LCD panel and driver IC.

Do not put a laminate film on LCD module, after peeling of the original one. If you put on it, it may cause
discoloration or spots because of the occurrence of air gaps between the polarizer and the film.

Ground module bezel to stabilize against EMI and external noise.
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. Packaging Condition(TBD)

Piling number of cartons

Package quantity in one carton

Carton size

Total mass of one carton filled with full modules

Packing form

. Label (TBD)

1) Module Bar code label:
TBD

2) Packing bar code label
TBD

. RoHS Directive
This LCD open-cell is compliant with RoHS Directive.

. Reliability Test ltems

No. | Testltem Conditions

1 High temperature storage test Ta=60C 72h

2 Low temperature storage test Ta=-20C  72h

3 High temperature Ta=40°"C90%RH 70h
& high humidity operation test (No condensation)

4 High temperature operation test Ta=50"C 72h

5 Low temperature operation test Ta=07TC 72h

[Result Evaluation Criteria] Under the display quality test condition with normal operation state.
Do not change these condition as such changes may affect practical display function.

[Normal operation state] temperature : + 15~ + 35°C , Humidity : 45~75% , Atmospheric pressure :

86~106kPa
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