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1. General description

LM230WF3-SJE1 is a Color Active Matrix Liquid Crystal Display. The matrix employs a-Si Thin Film Transistor as
the active element. It is a transmissive type display operating in the normally black mode. It has a 23.0 inch
diagonally measured active display area with Full HD resolution (1080 vertical by 1920 horizontal pixel array) Each
pixel is divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes..Gray scale or
the brightness of the sub-pixel color is determined with a 8-bit gray scale signal for each dot, thus, presenting a
palette of more than 16.7M colors with Advanced-FRC(Frame Rate Control). It has been designed to apply the
interface method that enables low power, high speed, low EMI. FPD Link or compatible must be used as a
LVDS(Low Voltage Differential Signaling) chip. It is intended to support applications where thin, thickness,wide
viewing angle, low power are critical factors and graphic displays are important. In combination with the vertical
arrangement of the sub-pixels, the LM230WF3-SJE1 characteristics provide an excellent flat panel display for
office automation products such as monitors.

FIG. 1 Block diagram

LVDS —
pair #1 Timing
controller
LVDS TFT-LCD Panel
pair #2 (1920 x RGB x 1080 pixels)
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. RGB
+5v_,|  Power circuit [ 7 eyt s1920 1
Vieo block V' —a\ ¥4 ) .

Source driver circuit

General features

Active Screen Size 23 inches(58.42cm) diagonal (Aspect ratio 16:9)
Outline Dimension 526.184(H) x 303.416 X 2.4(D) mm(Typ.)

Pixel Pitch 0.2652(H)mm x 0.2652(V)mm

Pixel Format 1920 hor. By 1080 vert. Pixels RGB stripes arrangement
Interface LVDS 2Port

Color Depth 16.7M colors (6bit + A-FRC)

Viewing Angle (CR>10) R/L 178(Typ.), U/D 178(Typ.)

Power Consumption (PLcp_tyr) 4.8 Watt @ VLcp

Weight 470 g (typ.)

Display Operating Mode Transmissive mode, normally Black

Surface Treatment Hard coating (3H), Glare treatment of the front polarizer
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2. Absolute Maximum Ratings

The following are maximum values which, if exceeded, may cause faulty operation or damage to the unit.

Table 1. Absolute maximum ratings

Values
Parameter Symbol Units Notes
Min Max

Power Supply Input Voltage Vico -0.3 +6.0 vdc At25C
Operating Temperature Top 0 50 °C

Storage Temperature Tsr -20 60 °’C

1

Operating Ambient Humidity Hop 10 90 %RH

Storage Humidity Her 10 90 %RH

Note : 1. Temperature and relative humidity range are shown in the figure below.
Wet bulb temperature should be 39 °C Max, and no condensation of water.

2. Storage condition is guaranteed under packing condition.

FIG. 2 Temperature and relative humidity
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3. Electrical Specifications

3-1. Electrical Characteristics

This model is required to power the LCD electronics and to drive the TFT array and liquid crystal.

Table 2. ELECTRICAL CHARACTERISTICS

Values .
Parameter Symbol : Unit Notes
Min Typ Max
MODULE :
Power Supply Input Voltage Vico 4.5 5.0 5.5 Vde
Permissive Power Input Ripple Vico - - 0.3 Vv 1
60Hz - 960 1240 mA
2
75Hz - b 1380 mA
Power Supply Input Current ILcD
60Hz - 1150 1490 mA
3
75Hz < - 1770 mA
PLcp_TYP (@60H2) - 4.8 6.2 Watt 2
Power Consumption
PLED_MAX (@60Hz) - 5.75 7.45 Watt 3
Inrush current IruSH 3 - 35 A 4

Note :

1. Permissive power ripple should be measured under V, -, =5.0V, 25°C, fV(frame frequency)=MAX
condition and At that time, we recommend the bandwidth configuration of oscilloscope is to be under
20MHz. See the next page.

2. The specified current and power consumption are under the V, -;=5.0V, 25+ 2°Ccondition
whereas Typical Power Pattern [Mosaic] shown in the [ Figure 3] is displayed.

3. The current is specified at the maximum current pattern of [Figure 3].
4. Maximum Condition of Inrush current :

The duration of rush current is about 5ms and rising time of power Input is 500us + 20%.(min.).
The reference of V| p Input voltage is LCD INPUT.

Ver. 0.0 Jul., 23, 2012 6/31
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* Permissive Power input ripple (V, cp =5.0V, 25°C, fV (frame frequency)=MAX condition)

White pattern Black pattern

* Power consumption (V p =5V, 25°C, fV (frame frequency=60Hz condition)

Typical power Pattern Maximum power Pattern

FIG.3 Mosaic pattern & White Pattern for power consumption measurement

Ver. 0.0 Jul., 23, 2012 7/31
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3-2. Interface Connections
3-2-1. LCD Module

- LCD Connector(CN1) : 1S100-L300-C23(UJU) , GT103-30S-HF15(LSM), FI-XPB30SL-HF10(JAE)

- Mating Connector : FI-X30H and FI-X30HL (JAE) or Equivalent

Table 3. MODULE CONNECTOR(CN1) PIN CONFIGURATION

Pin No Symbol Description
1 RXO0- Minus signal of 1st channel 0 (LVDS)
2 RXO0+ Plus signal of 1st channel 0 (LVDS)
3 RXO1- Minus signal of 1st channel 1 (LVDS)
4 RXO1+ Plus signal of 1st channel 1 (LVDS)
5 RXO2- Minus signal of 1st channel 2 (LVDS)
6 RXO2+ Plus signal of 1st channel 2 (LVDS)
7 GND Ground
8 RXOC- Minus signal of 4st clock channel (LVDS)
9 RXOC+ Plus signal ofslst clock channel (LVDS)
10 RXO3- Minus signal of 1st channel 3 (LVDS)
11 RXO3+ Plusssignalof 1st channel 3 (LVDS)
12 RXEO- Minus signal of 2nd channel O'(LVDS)
13 RXEO+ Plus signahof 2nd channel 0°(LVDS)
14 GND Ground
15 RXE1- Minus signal of 2nd.channel 1 (LVDS)
16 RXE1+ Plus signal of 2nd.channel 1 (LVDS)
17 GND Ground
18 RXE2- Minus signal of 2nd channel 2 (LVDS)
19 RXE2+ Plus signal of 2nd channel 2 (LVDS)
20 RXEC- Minus signal of 2nd clock channel (LVDS)
21 RXEC+ Plus signal of 2nd clock channel (LVDS)
22 RXE3- Minus signal of 2nd channel 3 (LVDS)
23 RXE3+ Plus signal of 2nd channel 3 (LVDS)
24 GND Ground
25 SCL I2C Serial interface for P_VCOM
26 SDA I2C Serial interface for P_VCOM
27 PWM_OUT Reference signal for LED dimming control
28 VLCD Power Supply (5.0V)
29 VLCD Power Supply (5.0V)
30 VLCD Power Supply (5.0V)

Ver. 0.0 Jul., 23, 2012 8/31
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FIG. 4 Connector diagram

1S100-L300-C23(UJU), GT103-30S-HF15(LSM), FI-XPB30SL-HF10(JAE)

CN1
#1 #30

it ¢ | %

|
1’st signal pairs |
2'nd signal pairs

Power(+5V)
PWM . OUT

#1 #30

—

Rear view of LCM

Note:
1. NC: No Connection.
2. All GND(ground) pins should be /connected together and to Vss which should also
be connected to the LCD’s metal frames
3. All V|, op (power input) pins should be connected together.
. Input Level of LVDS signal is based on the IEA 664 Standard.
5. PWM_OUT is a reference signal for LED PWM control.
This PWM signal is synchronized with vertical frequency.
Its frequency is 3 times of vertical frequency, and its duty ratio is 50%.
If the system don’t use this pin, do not connect.

N
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3-3. LVDS characteristics

1. DC Specification

LVDS - y e
I
[Vio |
- === Y
I
I
v
LVDS + T
oA
I I
I I
Vewm : ViN_max : VN miN
# |Vip| = |(LVDS+) — (LVDS-)| I I
# Vow = {(LVDS+) + (LVDS-)}/2 I I
OV —— —m e e e e Y S ¥, B
Description Symbol Min Max Unit Notes
LVDS Differential Voltage [Vipl 200 600 mvV -
LVDS Common mode Voltage Vew 1.0 1.5 \Y, -
LVDS Input Voltage Range VN 0.7 1.8 \% -
Change in common mode Voltage AVcwm - 250 mV -
2. AC Specification
l¢ Tek >:
[Jarm
LVDS Clock / ] X \ \ /{ /
11! I
mlm.
wosoas_ (— JC P X X XC X OC X X XX
:_>|<1 t skew (Fek = 1/Tek)
1 1) 95MHz > Fclk > 85MHz: - 300 ~ +300
tskew 2) 85MHz > Fclk > 65MHz: - 400 ~ +400
3) 65MHz > Fclk = 30MHz: -600 ~ +600
Description Symbol Min Max Unit Notes
texew - 300 + 300 ps 95MHz > Fclk = 85MHz
LVDS Clock to Data Skew Margin tskew -400 | +400 | ps | 85MHz>Fclk 2 65MHz
tskew -600 | +600 ps 65MHz > Fclk 2 30MHz
LVDS Clock to Clock Skew Margin
t -1/7 + 1/7 T -
(Even to Odd) SKEW_EO / / colk
Ver. 0.0 Jul., 23, 2012 10/31
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tskew_eo
e — >l |
| |
LVDS Odd Clock { I \—/—
o ! Tex )
I~ I 4l .
LVDS Even Clock | \—X—
R E— T
I F— —————————— e 4
LVDS Even Data X X X X X X X X X X X X

< Clock skew margin between channel >

3. Data Format
1) LVDS 2 Port

Tcelk

RCLK + < Tclk * 4/7 Sl (Telk* 307 N
] Telk* 77 /= & [wmsB | Rr7

'( i
. . v R6
RXinOO0 +/- ORS5, ol 0G0 OR5
0BO B1 0BO

R5
R4

RXinO1 +/-

i ! |
| d : R3
RXInoz +/_ EB
| ! i R2
ﬁ - @ X

;
OR3 OR2 OR1 0G0 R3 OR2 OR1
: ;

RL
[LsB | ro

RXinO3 +/- (] [¢] 0G7 0G6 ol

G7 0G6 R7 0OB7 OB6 R7 0oB7 OB6
P— p—
oven . (@ EEEE] [ o [ 3 = [ = [@wlen)
i 3 ' 3 * ODD = 1st Pixel
| i
EB5 EB4 EB3 B2 E El EB4 EB3 EB2

4
RXINE2 +/- El DI VSYNC | “HSYNC B5 B- VSYNC | HSYNC

RXIinE3 +/-

< LVDS Data Format >
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Table 4. REQUIRED SIGNAL ASSIGNMENT FOR Flat Link (TI:SN75LVDS83) Transmitter

Pin # | Pin Name Require Signal Pin #| Pin Name Require Signal
1 VCC Power Supply for TTL Input 29 GND Ground pin for TTL
2 D5 TTL Input (R7) 30 D26 TTL Input (DE)
3 D6 TTL Input (R5) 31 Tx CLKIN TTL Level clock Input
4 D7 TTL Input (GO) 32 PWR DWN Power Down Input
5 GND Ground pin for TTL 33 PLL GND Ground pinfer PLL
6 D8 TTL Input (G1) 34 PLL VCC Power Supply for PLL
7 D9 TTL Input (G2) 35 PLL GND Ground pinfor PLL
8 D10 TTL Input (G6) 36 LVDS GND Ground pinfor LVDS
9 VCC Power Supply for TTL Input 37 TXxOUT3 + Positive LVDS differential data output 3
10 D11 TTL Input (G7) 38 TxOUT3 - Negative LVDS differential data output 3
11 D12 TTL Input (G3) 39 Tx CLKOUT + Positive LVDS differential clock output
12 D13 TTL Input (G4) 40 Tx CLKOUT — Negative LVDS differential clock output
13 GND Ground pin for TTL 41 Tx OUT2 + Positive LVDS differential data output 2
14 D14 TTL Input (G5) 42 Tx OUT2 = Negative LVDS differential data output 2
15 D15 TTL Input (BO) 43 LLVDS GND Ground pin for LVDS
16 D16 TTL Input (B6) 44 LVDS VCC Power Supply for LVDS
17 VCC Power Supply for TTL Input 45 Tx OUT1 + Positive LVDS differential data output 1
18 D17 TTL Input (B7) 46 Tx OUT1— Negative LVDS differential data output 1
19 D18 TTL Input (B1) a7 Tx OUTO + Positive LVDS differential data output O
20 D19 TTL Input (B2) 48 Tx OUTO — Negative LVDS differential data output O
21 GND Ground pin for TTL Input 49 LVDS GND Ground pin for LVDS
22 D20 TTL Input (B3) 50 D27 TTL Input (R6)
23 D21 TTL Input (B4) 51 DO TTL Input (RO)
24 D22 TTL Input (B5) 52 D1 TTL Input (R1)
25 D23 TTL Input (RSVD) 53 GND Ground pin for TTL
26 VCC Power Supply for TTL Input 54 D2 TTL Input (R2)
27 D24 TTL Input (HSYNC) 55 D3 TTL Input (R3)
28 D25 TTL Input (VSYNC) 56 D4 TTL Input (R4)

Notes : 1. Refer to LVDS Transmitter Data Sheet for detail descriptions.
2.7 means MSB and 0 means LSB at R,G,B pixel data

Ver. 0.0
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3-4. Signal timing specifications

This is the signal timing required at the input of the User connector. All of the interface signal timing should be
satisfied with the following specifications for it's proper operation.

Table 5. Timing table

Parameter Symbol Min. Typ. Max. Unit Notes
Period toik 10.6 13.89 174 ns Pixel frequency
Dewk 2Typ.144MHz
Frequency folk 59.4 72 90 MHz
Horizontal Valid thy 960 960 960
Horizontal _ Lork
H Period Total typ 1024 1088 1300
Hsync Frequency fy 54 66 85.5 kHz
Vertical Valid ty 1080 1080 1080
t
Vertical V Period Total o 1090 110000 1366 |
Vsync Frequency fy 48 60 76 Hz
For D¢
DE DE Setup Time tg) 4 - -
ns
(Data Enable) | DE Hold Time o 4 - -
Data Setup Time tsp 4 - -
Data ns For D¢
Data Hold Time tuo 4 - -
Note:

1. DE Only mode operation. The input of Hsync & Vsync signal does not
have an effect on LCD normal operation.

2. The performance of the electro-optical characteristics may be influenced by variance of the
vertical refresh rates.

3. Horizontal period should be even.

Ver. 0.0 Jul., 23, 2012 13/31
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3-5. Signal Timin

g Waveforms

t

1. Dcrk, DE, DATA waveforms

WAWAW WA Y\ WA

X OAEEO e

A

/ /]
Dclk

tsp [« tvo Valid
Invalid ><
Data
ts) | >
DE(Data Enable) /"

2. Horizontal waveform

§7 K

A\ 4

thp

- tHv R
K«
4 % /
DE(Data Enable) / Y DE
3. Vertical waveform
4 tw | g
tHp
DE(Data Enable) _v\\ DE
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3-6. Color Input Data Reference

The Brightness of each primary color(red,green,blue) is based on the 8-bit gray scale data input for the color;

the higher the binary input, the brighter the color. The table below provides a reference for color versus data

input.

Table 6. COLOR DATA REFERENCE

Color

Input Color Data

<
(0]
oy}

Red

LSB

Green
MSB LSB

<
(0]
oy}

o
c
@

LSB

Py,
~

R6

R5

R4|R3

R2

R1

RO

G7

G6|G5

@
IS
@
wW
@
N
0]
|

GO

B7

B6

BS

B4

B3|B2

Bl

BO

Basic
Color

Black

Red (255)
Green (255)
Blue (255)
Cyan
Magenta
Yellow
White

Red

Red(000) Dark
Red(001)
Red(002)

Red(253)
Red(254)
Red(255) Bright

Oo0oo|lkPrPRPPOOORO

CoOo|lPrkFRPRFPOOORKRO

Qoo |IPrFRPFPOOORFRO

oOoo|IPrFRPPOOORO
OO0 O0OPrFRPP,POOORrO

A eNeNokl | i i elolNol o)

' oc0O0OlkPRrrOOORrR O

R O|lrrRrrOoOOORO

nooo|lkrPP,POPFPL,ORFL, OO

OO0 O IPFPORFL,ORPLOO
o o|lPrFRPOF,OPFR OO
oNelal N Neh el el
oNeoNoy o N Nol Well el o]
CoOoOo|IPrEPOFrL,r OFr, OO0
COoOO0O|IPrFRPORO POO

oo o|lPPRPORO OO
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CoOoOOo0O|IPOFRPEFRLPFPOOO

Green

Green(000) Dark
Green(001)
Green(002)

Green(253)
Green(254)
Green(255)Bright

coolrrr.

coo|lrkrr.

1 OO O|IFrEFP D

OO O|IRrPFPFI
O OO R Ea

coolE P

O OO |- O

O OO|Fr O

OO OoO|oo o

OCOO|O OO
OCOO|O0O O
OO O|O0OO0 O
cNeoNol oo ol
OCOO|OO O
P OO|O OO

OPr O|OO O

[cNeoNol oo ol

cNeoNol oo e

cNeoNol oo e

OO O|OO O

OO O|O0oO0 O

cNeoNol oo el

OO O|OO O

OO O|OO O

Blue

Blue(000) Dark
Blue(001)
Blue(002)

Blue(253)
Blue(254)
Blue(255) Bright

1 OO0 0| OO

o oo

OO O0O|IO O O !

O O o

1 OO0 0|0 OO0

O O o

[cNeoNo) oo ol
cNeoNol oo o R

O O o
O OO

1 OO0 OO0 0O

O O o

1 OO0 0|00 O

O O o

N eolNeoNol folelNoRy

O OO

v oocolrkrrR

O OO

coolrkr k.
coolrkrk.
coolrkr k.
coo|lr k.
coolr k.
cool|lrro.:

O OO
O OO
O O o
oNelNoly
O OO
O O o

1 OO0 Ok, O

oNelely

[cNeoNol oo ol

S e

cNeoNol oo o

S e

1 OO0 OO0 O

N N

1 OO0 OO OO

N

1 OO0 0|0 OO

S

cNeoNol oo ol

N N

T POO|IO OO
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R OR
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3-7. Power sequence

90%,, . 90%
Power supply for LCD 10% / 10%
Vce Z Z
ov P -
T T2 15 T7
Interface signal Valid data
Vl - S —
T3 T4
LED on
Power Supply for LED OFF OFF
SET Output I12C (SCL & SDA) N < . .
(3% Note 5.) oV Floating VCOM Adjugtiptgnal oV
Table 7. POWER SEQUENCE
Values
Parameter Units
Min Typ Max

T1 0.5 - 10 ms
T2 0.01 - 50 ms
T3 500 - - ms
T4 200 - - ms
T5 0.01 - 50 ms
T7 1000 - ms
T8 500 - - ms

Notes :

1. Please V| p power on only after connecting interface cable to LCD.

2. Please avoid floating state of interface signal at invalid period.

3. When the interface signal is invalid, be sure to pull down the power supply for LCD V| p to OV.

4. LED power must be turn on after power supply for LCD an interface signal are valid.

5. When the Vcc is to 0V, The SET output signal (SCL,SDA) must be 0V and the SET output signal
(SCL,SDA) must be non-existant the induced voltage during the floating period (500ms after power on)
for well-communicating between TCON and EEPROM

Ver. 0.0

Jul., 23, 2012
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1) Dip condition

3.5V <V o< 4.5V, 1,520m
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3-9. Control of VCOM voltage

FIG. 6 The Control of VCOM voltage

Parameter Unit min. Typ. Max. Ngte
. Horizontal 2 dot inversion (normal pattern)
Inversion method - . . . 1
Horizontal 4 dot inversion (Smear pattern)
Control
Pattern/Gray FIG.7 @ 127 gray 1
The optimized point - Center
Offset - i
rMEB LSB
Slave Address byte [0 1 Tol 110101 0 [RWwI
Level (step) 0 64 127
Control range 1,2
Voltage(V) 4.0 4.6 5.2

1. Fig.7 is the pattern for control & inspection. This pattern made the optimized display about Flicker by

FRC ,eftc..

2. Signal sequence : This sequence must applied the belowspec for IC Damage.
-.VCC — VDD — Control sigha (SCL /SDA)

RG BRGB RGB RG BRG BRG BRG B RG B

- [NNRDVANA TN R
e [\ WML

®

<« [IIIIE LTI RN — o
SDA

SCL P-Vcom

< IR (coropogen | 4

127Gray

0Gray

il

Control ZIG

Ground

VCOM

LCM

Potentiometer

* DCP : Digitally Controlled

FIG. 7 The Pattern of VCOM control

FIG. 8 VCOM Block Diagram

Ver. 0.0
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4. Optical specification

Optical characteristics are determined after the unit has been ‘ON’ for 30 minutes in a dark environment
at 25°C.

4-1. 2D Optical specifications

Table 8. Optical characteristics Ta= 25°C, V| p=5.0V, fv=60Hz fo=72MHz, Is=100mA
Values
Parameter Symbol Units Notes
Min Typ Max
Contrast Ratio CR 700 1000 - 1(PR880)
Surface Luminance white Lwh 200 250 - cd/m? 2(PR880)
Response Time (Gray to Gray) GTG - 14 28 ms 3(RD80S)
Rx 0.638
RED
Ry 0.334
Gx 0.309
GREEN
Color Coordinates Gy 0.627
[CIE1931] Typ Typ (PRSSO;
(By PR650) Bx -0.03 0.153 +0.03 Not fixe
BLUE
By 0.073
Wx 0.313
WHITE
Wy 0.329
Viewing Angle (CR>10)
x axis, right(¢=0°) or 85 89 Degree 4(PR880)
x axis, left (¢=180°) ol 85 89
y axis, up (6=90°) 6u 85 89
y axis, down ($=270°) 6d 85 89
Crosstalk 1.5 % 5

Ver. 0.0 Jul., 23, 2012 19/31
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The values specified are at an approximate distance 50cm from the LCD surface at a viewing angle of ® and
0 equal to 0 °. FIG. 9 presents additional information concerning the measurement equipment and method.

FIG. 9 Optical characteristic measurement equipment and method

LCD Module
Optical Stage(x,y) —

Pritchard 880 or
1° eguivalent

A

50cm

H/2

V/%

')
Ay
<

H,V : Active Area

Active Area  <Measuring pointfor.Contrast ratio>

Notes :

1. Contrast ratio(CR) is defined mathematically as :It is measured at center point(1)

Surface luminance with all white pixels

Contrast ratio = - -
Surface luminance with all black pixels
2. Surface luminance is the luminance value at center 1 point(1) across
the LCD surface 50cm from the surface with all pixels displaying white.
For more information see FIG 9.

Ver. 0.0 Jul., 23, 2012 20/31
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Notes :

3. Gray to gray response time is the time required for the display to transition from gray to gray.
For additional information see Table 9. (By RD80S)

Table 9. GTG Gray Table

Rising Time

Gray to Gray
G255 G191 G127 G63 GO

Falling Time | G255

G191

G127

G63

GO \_

Response time is defined as the following figure and shall be measured by switching the input signal for
“Gray(N)” and “Black or White”.

. Tr S TS
— - —  -—
100 - L
90 [ ---rmmmmeeees . G < 4 W, \v A
Optical
Response
L] P o o —
0 Gray(N)" /4 White Gray(N)' ~ Black

N = 0(Black)~255(White)

4. Viewing angle is the angle at which the contrast ratio is greater than 10 or 5. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis
which is normal to the LCD surface. For more information see FIG. 10 .

FIG. 10 Viewing angle

<Dimension of viewing angle range>  \omal

¢ = 180°, Left

¢ = 270°, Down
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Notes :

5. The equation of crosstalk : (| Lator cjo~Lagor o1 | ILafor o) X100(%)  [Verticall],
(| Lgor pj2-L8or op1 |/ Lgor pj2) x100(%)  [Horizontal]

FIG. 11 Crosstalk

Pattern 1 Pattern 2
(Half gray: gray 127)

(Background: gray 127, Rectangular: gray 0, gray255 )

B/8
B/4
B B/2
B/2
B/4
6. Gray scale specification
Table 10. Gray scale
Gray level Luminance [%)] (Typ)
LO 0.1
L31 1.08
L63 4.72
L95 11.49
L127 21.66
L159 35.45
L191 53.00
L223 74.48
L255 100
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5. Mechanical Characteristics

The contents provide general mechanical characteristics. In addition the figures in the next page are detailed
mechanical drawing of the LCD.

Horizontal 526.184mm
Outline Dimension Vertical 303.416mm
Depth 2:4mm
Horizontal 509.184mm
Active Display Area
Vertical 286.416mm
Weight Typ : 470g , Max : 5009
Surface Treatment Hard coating (3H), Glare treatment of the front polarizer
Notes : Please refer to a mechanic drawing in terms of tolerance at the next page.
6. Reliability
Environment test condition
No Test Item Condition
1 High temperature storagetest Ta=60°C 240h
2 Low temperature storage test Ta=-20°C 240h
3 High temperature operation test Ta=50°C 50%RH 240h
4 Low temperature .operation test Ta=0°C 240h
Wave form : random
5 Vibration test Vibration level : 1.0G RMS
(non-operating) Duration : Z Direction, 10 min

Ver. 0.0
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<FRONT VIEW>
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7. International Standards

7-1. Environment

a) RoHS, Directive 2002/95/EC of the European Parliament and of the council of 27 January.2003
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8. Packing

8-1. Packing Form

a) Package quantity in one Pallet : 560 pcs

b) Pallet Size :1,100 mm(L) X 1,330 mm(W) X 1,090 mm(H)




@ LG Display LM230WF3

Liquid Crystal Display

Product Specification

9. PRECAUTIONS

Please pay attention to the followings when you use this TFT LCD module.

9-1. Assembly Precautions

(1) Please attach the surface transparent protective plate to the surface in order to protect
the polarizer. Transparent protective plate should have sufficient strength in order to the
resist external force.

(2) You should adopt radiation structure to satisfy the temperature specifications

(3) Acetic acid type and chlorine type materials for the cover case are not desirable because
the former  generates corrosive gas of attacking the polarizer-at-high temperature andithe
latter causes circuit break by electro-chemical reaction.

(4) Do not touch, push or rub the exposed polarizers with glass; tweezers or anything harder
than HB pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth.
(Some cosmetics are detrimental to the polarizer.)

(5) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materials like chamois soaks with petroleum benzene. Normal-hexane is recommended
for cleaning the adhesives used to attach front/ rear polarizers. Do hot use acetone,
toluene and alcohol because they cause chemical damage to the-polarizer.

(6) Wipe off saliva or water drops as soon as possible. Their Jong time contact with polarizer
causes deformations and color fading.

(7) Mechanical structure for backlight system should be designed for sustaining drive ass’y
safely.

9-2. Operating precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following
voltage : V=£200mV(Over and under shoot voltage)

(2) Response time depends on the temperature.(In lower temperature, it becomes longer.)

(3) Be careful for condensation at sudden temperature change. Condensation makes damage
to polarizer or electrical contacted parts. And after fading condensation, smear or spot will
occur.

(4) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(5) Module has high frequency circuits. Sufficient suppression to the electromagnetic
interference shall be done by system manufacturers. Grounding and shielding methods
may be important to minimized the interference.

(6) Please do not give any mechanical and/or acoustical impact to board ass’y. Otherwise,
it can not be operated its full characteristics perfectly.

(7) When Sealing assemblies are used for public display, defects such as Yogore, Image sticking
can not be guarantee.

(8) Sealing assemblies can not support “Interlaced Scan Method”.
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9-3. Electrostatic discharge control

Since a board ass’y is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain
that treatment persons are connected to ground through wrist band etc. And don’t touch interface pin directly.

9-4. Precautions for strong light exposure

Strong light exposure causes degradation of polarizer and color filter.

9-5. Storage
When storing modules as spares for a long time, the following precautions are necessary.
(1) Store them in a dark place. Do not expose the board ass’y to sunlight or fluorescent light.
Keep the temperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in_contact with any-other object.
It is recommended that they be stored(in the container in which they'were shipped.

9-6. Life time

The board Assembly life time is minimum 30,000hr,0mthe condition of continuous operating
at25 + 27C.
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# APPENDIX-I
Bl LM230WF3-SJE1 — Pallet Ass’y

®(x 20ea)
@(x 21ea)

@

2X2Xx7=28-Box

No. Description Material
@® Board A'ssy

&) Sheet PE

® Top Packing EPP

® Bottom Packing EPP

® Angle Packing SW_"A” Flute
® Pallet Plywood
@ Pallet Sheet DW_"A’ Flute
Wrap L-LDPE

Ver. 0.0 Jul., 23, 2012
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# APPENDIX- II-1
B LM230WF3-SJE1-Board Ass’y ID Label

Panel
factory

Panel ID

Work Other
(Buyer/OEM)

> PPX-1 200X XXX d XXOXXXXO

66060L-2674C" LM230WFES-SJ

P2ID X XXX XXX
B /O XXX XXXXXK (XXX /XXX

\0\.

xO‘(o

- Panel Grade
SKD division
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# APPENDIX- 11-2
B LM230WF3-SJE1-BOX Label

Ot
O
P 789 —EAXXXXXX XXX —=XXXXX \@

EAA02000001 IKM2BOWF3x3JE1 - Q
QTY: 15 (PAW)(P8)(08/10) 2N 6
Lane: XXX Buyer: 00

Grade:A CATEGORY:PRO c\

7
V \\0"
W LM230WF3-SJE1-Pallet L Q

LM230WF3-SIEL
@ L0250 ]

N\

001,/01—-01

70.0

N KOREA

PBAGEAAQZXXXXXTOOTTP XXX

100.0




