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1. General Description

LM238WF?2 is a Color Active Matrix Liquid Crystal Display with a Light Emitting Diode(WLED) backlight
system without LED driver. 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 23.8 inch diagonally
measured active display area with FHD resolution (1920 horizontal by 1080 vertical pixels 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 dat,
thus, presenting a palette of more than 16.78 Million/Billion colors. It has been desianed to apply the X-bi
2port LVDS interface. It is intended to support displays where high brightness, surne: wide viewing c<ingle,
high color saturation, and high color are important.

EEPROM

12C A
G
LVDS
pair #1 Timing
controller .
LVDS TFT-LCDYPanel
pair #2 ‘ (1920x RGB %1080 pixels)
CN1
‘61080
—>
+5V .| Power circuit pa , AN s1o20 1
V block e
@ — L__— Source driver circuit
11— —¢ Back light Assembl
Vi — | CN. (EPIN) — 9 Y

(LED)

General Features

[ Kaura 1 ] Block diagram

Active Screen Siza
Outline Dimensicti
Pixel Pitch

Pixel Format

Color Depth
Luminance, White
Viewing Ang_ “CR> 10)
Power Gonsumpdon
Welight

Display Operating Mode
Panel type

Surface Treatment

253 wenes(60.47cm) diagonal

525.0(H) X 313.0(V) X 12.2 mm (Typ.)

0.2745(H)mm x 0.2745(V)mm

1920 horiz. By 1080 vert. Pixels RGB stripes arrangement
16.78M colors (6bit + A-FRC)

250 cd/m? ( Center 1 Point, Typ.)

View Angle Free (R/L 178(Typ.), U/D 178(Typ.))

Total 11.77 Watt (Typ.) ( 2.3Watt @VLCD, 9.47 Watt @Is=55mA)
1,910g (typ.)

Transmissive mode, normally black

Reverse type

Anti-glare treatment of the front polarizer (Haze 25%, 3H)
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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

Parameter Symbol Values Units Notes
Min Max

Power Input Voltage VLD -0.3 6.0 Vdc \ | at 25+ T »
Operating Temperature Top 0 50 °C
Storage Temperature TsT -20 60 °C Y, 5
Operating Ambient Humidity Hop 10 90 . %RH
Storage Humidity HsT 10 90 %RH
(I(_)(;)I\grgggr?)ce Temperature Toviae 0 <o o 1, 4

Note : 1. Temperature and relative humidity range 2h= stiown in the figurg,below.
Wet bulb temperature should be 39 °C I!ax, and no condengatiei of water.
2. Maximum Storage Humidity is up to 40Cy, /U%" RH olly.foi*4 corner light leakage Mura.
3. Storage condition is guaranteed usitar packing comeliticn
4. LCM Surface Temperature should ke )+in. 0C and.Max, 65C under the VLCD=5.0V,
fV=60Hz, 25°C ambient Temp.4a0 iumidity contialara.LED string current is typical value.

FIG.2 Temperature and *zlat v humidity
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3. Electrical Specifications

3-1. Electrical Characteristics

It requires two power inputs. One is employed to power the LCD electronics and to drive the TFT array and
liguid crystal. The second input power for the LED/Backlight, is typically generated by a LED Driver.
The LED Driver is an external unit to the LCDs.

Table 2-1. ELECTRICAL CHARACTERISTICS

Ve WS \
Values | |
Parameter Symbol ) Unit ) lotes
Min Typ PiuX (
MODULE :
Power Supply Input Voltage VLcp 4.5 5 | 5.5 Vas
Permissive Power Input Ripple VdrF l 400 Yp-p 1
ILCD_Mosaic - 480 e | mA 2
Power Supply Input Current
ILCD_Green - 610 762 mA 3
Pc_Mosaic = 2.3 2923 Watt 2
Power Consumption
PcLCD_Green - 2005 3.81 Watt 3
Rush current IrusH ) - 3 A 4

Note :

1. Permissive power ripple should befmeasered under V, 5 =5.0V, 25°C, fV(frame frequency)=60Hz
condition and At that time, we’ ecemminind the bandwidth configuration of oscilloscope is to be under
20Mhz. See the next page

2. The specified current and pgwer consumptibn are under the V| 5=5.0V, 25 °C,f,=60Hz

condition whereas mosaic pattern(8 .67 dspiayed and f, is the frame frequency.
3. The current is specified at‘che maximunacurvent pattern.
4. Maximum Conditian.of inrush curreiit :
The duration@f tush current.is Z7o0ut*zrs and rising time of power Input is 0.5ms (min.).
5. Vip level riwust be measured at¥wo points on LCM PCB - between V, -y (test point) and LCM Ground.
The measuiead results need\a nieet the Power supply input voltage specification.
(Test condition : maximum power pattern , 25°C, fV=60Hz)
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¢ Permissive Power input ripple (V o, =5.0V, 25°C, fv (frame frequency)=60Hz condition)

Green 255 pa@ .

Maximum power Pattern

N N/
vy ice powerg%
FIG.3 Mosaic pattern reen 255 Pattern for power consumption measurement

&
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Table 2-2. LED Bar ELECTRICAL CHARACTERISTICS

Values ‘
Parameter Symbol Unit Notes
Min. Typ. Max. !
LED String Current Is - 55 60 mA 1,2.5 ‘
\ N |
LED String Voltage Vs 40.1 43.1 46.1 NNV INS
Power Consumption PBar - 9.5 19,1 Watt W™y 2, 4
LED Life Time LED_LT 30,000 - - et ™\ 3

Notes) The LED Bar consists of 60 LED packages, 4 strings (paral'al,\x 1/5 packages'(sarial)

LED driver design guide
: The design of the LED driver must have speiificatiuns for the LED in?2CD Assembly.
The performance of the LED in LCM, forexampic ! fe time or biightness, is extremely influenced by
the characteristics of the LED driver,
So all the parameters of an LED avive - should be carefully, designed and output current should be
Constant current control.
Please control feedback currant »f each string individually to compensate the current variation
among the strings of LEDs
When you design orfordar e LED drixar, L hdse make sure unwanted lighting caused by
the mismatch of the LZD and the L EGQ diwer (no lighting, flicker, etc) never occurs.
When you coafism itf’the LCD module’should be operated in the same condition as installed in
your instruiaent.

1. The specifieaa\Values are fer arsingia’LED bar.
2. The specified current is defined,as the input current for a single LED string with 100% duty cycle.
3. The LED life time is defined as the time when brightness of LED packages become 50% or less
than the initial valye under the conditions at Ta = 25 + 2°C and LED string current is typical value.
4. The power cc¢sumution shown above does not include loss of external driver.
The typical pc¢ ver consumption is calculated as Pear = Vs(Typ.) x Is(Typ.) x No. of strings.
The maxi._wm | power consumption is calculated as Psar = Vs(Max.) x Is(Typ.) x No. of strings.
5. LED qpenatirig conditions are must not exceed Max. ratings.
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3-2. Interface Connections

3-2-1. LCD Module

- LCD Connector(CN1) : IS100-L300-C23 (UJU)
- Mating Connector : FI-X30C2L (Manufactured by JAE) or Equivalent

Table 3. MODULE CONNECTOR(CN1) PIN CONFIGURATION

No | Symbol Description No | Symbol Svmbol
1 |FROM Minus signal of odd channel 0 (LVDS) 16 |SR1P Plus signe. of etert channel 1{(LVS)
2 |FROP Plus signal of odd channel 0 (LVDS) 17 |GND Groul d
3 |FR1M Minus signal of odd channel 1 (LVDS) 18 |SR2M Minus signal of even channeh24LVDS)
4 |FR1P Plus signal of odd channel 1 (LVDS) 19 |SR2P Flus signal of el ey, channzi 2 (LVDS)
5 |FR2M Minus signal of odd channel 2 (LVDS) 20 |SCLKINM . Minus signai\ciieven,.iock channel (LVDS)
6 |FR2P Plus signal of odd channel 2 (LVDS) 21 |$TLKENP | Plus {igniloféven clock channel (LVDS)
7 |BIST L(GND): Black, H(3.3V): Rotational Pattern | 22 |SR3M Njiiys signat of even channel 3 (LVDS)
8 | FCLKINM | Minus signal of odd clock channel (LVDS) 5 253! SR3P Plus signal of even channel 3 (LVDS)
9 |FCLKINP |Plus signal of odd clock channel (LVDS} ' 24 ’ GND | Ground
10 [FR3M Minus signal of odd channel 3 (LVLS? 25 |[NZ No Connection (I2C Serial interface for LCM)
11 |FR3P Plus signal of odd channel 3,(L%DS) 26 | MC No Connection.(I2C Serial interface for LCM)
12 |SROM Minus signal of even charinel 0 (,VDS) 27 I ITLC Interlace Mode Selection
13 |SROP Plus signal of evesrchai nei’0 (LVDS) 28 |V|_CD Power Supply +5.0V
14 |GND Ground 29 |V|_CD Power Supply +5.0V
15 |SR1M Minus sighal of #aven channel 1% VD3 30 |VLCD Power Supply +5.0V

Note: 1. All GND(grouniad) pins should ke cahnected together and to Vss which should also be connected to

the LCEs metal frame:

2. All VLebhower inputjypinsshould be connected together.

3. Input avel of LVDS sighnanis based on the EIA 644 Standard.

4, ITLC is Interlace mode selection pin. (L : Normal Mode, H : Interlace mode)
If you don't use this pin, it should be connected to GND.
(Low level Irput Voltage : GND ~ 0.4V, High level Input Voltage : 1.6 ~ 3.6V,
Absolu 2 faximum ratings : - 0.5 ~ 4V)

5. BIST (E :ild In"Self Test) : If Pin No.7 is tied to “High(3.3V)", T-con generates Rotational Pattern.
Tit_ . to ¢ ay at every pattern is about 2sec. [White - Black > Red - Green - Blue]

) #1 #30

1S100-L300-C23
il i #30 '_IF|

Rear view of LCM

FIG.4 Connector diagram
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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 Vce 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 1"1;:lt N\,
5 GND Ground pin for TTL 33 PLL GND Ground pi 1‘1’or_PE_ ) V' ]
6 D8 TTL Input (G1) 34 PLL Vcc Powei\Suply for PLL I
7 D9 TTL Input (G2) 35 PLL GND Groupd pin for PLL S
8 D10 TTL Input (G6) 36 LVDS GNE -L_G' ound pin for' LVRS
9 Vce Power Supply for TTL Input 37 TxOLT3 = I Positive LVI:-S Uferential data output 3
10 D11 TTL Input (G7) 38 7 OL;’: = Neqang J DS differential data output 3
11 D12 TTL Input (G3) 39 T:l I/AOUT + Po_sitm LVDS differential clock output
12 D13 TTL Input (G4) 0 I_T X CLKOU"’_ Megative LVDS differential clock output
13 GND Ground pin for TTL 4! Tx 0572 4 Positive LVDS differential data output 2
14 D14 TTL Input (G5) L 42 Tx OlFZ h) Negative LVDS differential data output 2
15 D15 TTL Input (BO) \J 43 LV b:j_GND Ground pin for LVDS
16 D16 TTL Input (B€j | R4 18/DS Vcc Power Supply for LVDS
17 Vcc Power Sujiplysfar |_TL Input 45 Tx OUT1 + Positive LVDS differential data output 1
18 D17 TTL. Input (B7) I _"6 Tx OUT1— Negative LVDS differential data output 1
19 D18 I Inout (B1) \N 47 Tx OUTO + Positive LVDS differential data output 0
20 D19 | ‘.‘T'_—lnput (B2) \/ 48 Tx OUTO— Negative LVDS differential data output 0
21 GND_ —T ‘Ground pin i",r_‘.{.__lnput 49 LVDS GND Ground pin for LVDS
22 D20 TTL Input (B_3)_‘ 50 D27 TTL Input (R6)
23 D21 JTL Input (B4) 51 DO TTL Input (RO)
24 D22 TiL Input (B5) 52 D1 TTL Input (R1)
25 D23 'I'I'L Input (RSVD) 53 GND Ground pin for TTL
26 Ve Power Supply for TTL Input 54 D2 TTL Input (R2)
27 D”'—4 TTL Input (HSYNC) 55 D3 TTL Input (R3)

_Zé _I_ BZS 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
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emggngg_l_@mﬁlgi I.com jimei@jimeihk.com +86—13411§§?9§%




Ver.

@ L%i%&huo.com

3-2-2. Backlight Interface

LM238WF2
echodeng61@hotmail.com fimei@jimeihkicpaid Coystall DisfAay
Product Specification

Table 5. BACKLIGHT CONNECTOR PIN CONFIGURATION(CN2)

The LED interface connector is @ model 10035WS-H06D_Manufactured by Yeonho or equivalent.

The mating connector is a SHIP-06V-S(HF) or SHIP-06V-A-K(HF) or Equivalent.
The pin configuration for the connector is shown in the table below.

Description

Pin Symbol
1 FB1
2 FB2
3 VLED
4 VLED
5 FB3
6 FB4

Channel4 Current Feedback
Channel3 Current Feedback
LED Power Suppiy
LED Power'Supgply

Channel2 Current Feedbici

Chamnall CurrentsFeedback

Rear view of LCM

14w . szguangzhuo . com

[ Figure 5 ] Backlight connector view
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3-3. LVDS characteristics

3-3-1. DC Specification

LVDS - v .
Vol
LVDS + A T __ : . Y
Vewm Vin_wax | Vin_vig
# |Vip| = |(LVDS+) — (LVDS-)| I
# Vew = {(LVDS+) + (LVDS-)}/2 J_
oV — -—-L —
Description Symbol | Min Mix Lnit Notes
LVDS Differential Voltage IVl & W150 609 mv -
LVDS Common mode Voltage Ve 1.0 1.5 \ -
LVDS Input Voltage Range A 07 /= ""1.8 % -
Change in common mode Voltage | AVam - 250 mV -

Notes : There should be no Neiseyor #eaking in LVOS SE:jnaI.
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3-3-2. AC Specification
Tek

[
<
1

LVDS Clock X ¥ \ O\

7

1
": I<': t skew (Fak =1 /Teik )
™ €

t skew

» % t skevs( Fan=1/Tek )
P €

t skew

wosbata K K ik X K X X X AANK T X

LVDS Clock 7 /] \_7\ ~ V
wospata_ N ikt X Ko XL X X R )X

LVDS Odd Clock

LVDS Even Clock _:_/— \ r

| Y e W Teik o
| gl
SRR D B G G S G G G S
< Cigck skew margin between channel >
Duscription Symbol Min Max Unit Notes
tokew -300 | + 300 ps 95MHz > Fclk > 85MHz
LVDS Closk to O ta Skew Margin tskew - 400 + 400 ps 85MHz > Fclk > 65MHz
toew -600 | + 600 ps 65MHz > Fclk = 30MHz
12¢DS ockito Clock Skew Margin
9 tseweo | - 1/7 +1/7 Tew -

| (Evan to Odd)
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3-3-3. LVDS Data format

LVDS 2 Port
Tcelk
RCLK + < Tclk * 4/7 e Tok*37 »
I Tclk * 1/7 g D ‘ - MSB | R7 |l
RXINOO +/- |_“6_|
5
i

RXinO1 +/-

R3
| Doooooo | - =
R2
RXinO3 - ---@------ g\ = L% it
| [LsB | ro
wves . (@B o [ o [ o [ o0 [ o N Yo [ o)
* ODD = 1st Pixel
et ] = [ =] = | g [ [l oA
ez (@@ o e [ JI o [ e

oo+ (EEDEDEDEN - [ = = [ NgY = | IR =)

——Previous(N-1)th Cycle%%(‘ sentth) Cycle———mp— % Next(N+1)th Cycle—

< J.VDS Data For.aat >
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3-4. Signal Timing Specifications

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

Table 6. TIMING TABLE

ITEM Symbol Min Typ Max Unit Note ii
Period tCLK 10.84 13.89 18.28 ns
DCLK AN | 78 8
Frequency - 54.69 72 92.21 MHz 8
Period tHP 1024 1088 1120 tCLI(_ J
Horizontal Valid tHV 960 960 (| 96V LK
Horizontal Blank tHB 64 128 )\ E_— Y
Hsync Frequency fH 53.41 A :66_ 90.(;4- |_ ’ kHz—
Width twH 1F 32 45 l tCLK
Horizontal Back Porch tHBP '33—| 4¢ 64
Horizontal Front Porch tHFP o 16 4—3 —I_ 48
Period tViR 1090 1100 1251 tHP
Vertical Valid WV 1630 1080 1080 tHP
Vertical Blank ~ tvB Alb 20 80 tHP
Vsync Frequency T = 48 60 75 Hz
Width *WT 2 4 16 tHP
A G
Vertical Back Porch e (VBP 5 8 32
Ter;cical Front Porch__‘ tVFP 3 8 32

Note: Hsync period anc) Hsync width-active should be even number times of tcLk. If the value is odd number
times of tC K, “display control signal can be asynchronous. In order to operate this LCM a Hsync,
Vsyn, and L =(data enable) signals should be used.

1. The'_nrforihance of the electro-optical characteristics may be influenced by variance of the vertical

-,

refre.
. \/svic and Hsync should be keep the above specification.

rates.

2\ Hsy#ic Period, Hsync Width, and Horizontal Back Porch should be any times of of character

number(4).
4. The polarity of Hsync, Vsync is not restricted.
5. The Max frequency of 1920X1080 resolution is 90Mhz
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3-5. Signal Timing Waveforms

1. Dck, DE, DATA waveforms

VAVLVAVS RN

First data

Invalid data><’ixel

0,()><Pixe| 2,0 b@(\-—lnvdij data

Valid data

Second data Invalid data><

Pixel
N

DE(Data Enable)

/

1,o><’£ 3—&;}[ R >< Invalid data
$
S

v/

—

2. Horizontal waveform

| the

<« - - — >

I thy

|<—— —_— >

N X«
g 7 /
DE(DataEhab!z) N /  DE
3. Vertical vraveform

DFE(Data Enable)

tre

%
|

L
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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 7. COLOR DATA REFERENCE

Input Color Data —l
Color RED GREEN ! BLI'S

MSB LSB | MSB ISy I MYB LSB
R7 R6 R5 R4 R3 R2 R1 RO|(G7 G6 G5 G4 G3 G2 G. G( (B7 B6 B5 :, &3 82 B1 BO
Black o 0o o 0 0O 0O O 0OfO OO O 0,0 A 0|0 O0"0n0 0 0 00
Red (255) 11 1 1 1 1 1 1|0 0 O G2 4O 0 0lO 0OnO0°"0 O O O O
Green (255) 0 0 0 0O O 0O 0 Ofr & Ay a1 1 190 "0 0 0 O O O
Basic |Blue (255) 0000 0 0 0 0]0 O 0 0o o 0o 11 1 1 1 1 1
Color Cyan 0 0 0 0 0O 0 0 O 11 1 1 1 1/ 1 1 1 1 1 1 1
Magenta 11 1 1 1 1 1 1i" ¢ 0 P00 O Of)2 1 1 1 1 1 1 1
Yellow 1 1 1 1 1 Jlala1f1l 1 4 % 1,1 1 110 0 0 0 0 O O0 O
White 1 1 1 1 1% 1fr ¢ 1011 1 1 11 1 1 1 1 1 1 1
RED (000) Dark |0 0 0 @ 'l_a 0 o0fo, € : ')_ 0 0 0 0 0)J0O O OO O O OO
RED (001) 0 040 OV, 0 O@p#4a|0 » 0O O O O O OO OO O O O OO

RED
RED (254) 1 191 1 4 t,0/0 0 0 0O O OO 0O/OOO O O 0 o0 O
RED (255) a1 1 1 10491 % 1 110 0 0 O O O O OO0 0 O O 0 O 0 O
GREEN (0Q0; '{r;( 0 0,0 ™0 O OO OO O O O O OO0 O O O0O O0O O 0 O
GREEN U2 040G\ = 0 O 0 0/0 O OO O O O 1|0 0 0 0 0 0 0 O

GREEN
GREEN (254) o o o o o o o0 ot 1+t 1 1 1 1 1 0/j0 O OO OC O0OO0OTDO
GREEN (253 o o o oo o0 o0 ot 1+ 1 1 1 1 1 1]0 0 0O O O O O O
BLLIE (00t Da;rk o o 0o 0O OO O OO O OO O O O OO O OTU OO OTO0OTO
BLUL 01) o o 0o 0o 0O 0O O O)JOO O O O OO 00 OO O OO0 0 1

BLKE :

lBLUE (254) o o 0o 0O 0OO O OfOO 0O OO OO Ot 1 1 1 1 1 10
|BLUE (255) o o o o 0o 0o 0 0)JOOO O O O 0 OJ1 1 1 1 1 1 1 1
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3-7. Power Sequence & Dip condition for LCD Module

3-7-1. Power Sequence

90;7% *\9(;% /[
Power Supply For LCD
PPl  10% 7 10%

1
1
Vieo (1) T : 1 1 \
:<—D:<—>| o ,: :4—>I
IT1: T2 : P RN T7 :
i o« - ' \
Valid Data
| / : %
1 1 1 \ 1
1
Interface Signal (Tx) ov : : ; AN Wy @
: : |
1 A 1
_I \
1
Option Signal (ITLC) |
1 ! T
1 ! ! 1
1 ! ! 1
€\ _I'e g
O\ i- LED Ozl e ff
. Power Supply for LED Off | ' o
Table 7. POWER SEQUENCE
Jalues
Parameter — Units
Ma Typ Max
T1 0.5 : - 10 ms
T2 0.01 - 50 ms
T3 502 - - ms
T4 706 - - ms
T5 0.01 - 50 ms
T7 1000 - ms

Notes :
1. The above sowerisequence should be satisfied at these case
-..C/DC Power On/Off
-.Node change ( Resolution, frequency, timing, sleep mode, Color depth change, etc. )
If (o to 1ollow power sequence, there is a risk of abnormal display.
2\Pleasz’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,; to OV.
4. The valid data must be complied with signal timing specifications (Timing Table).
5. LED power must be turn on after power supply for LCD an interface signal are valid.
6 . If V| p Power is Changed during on status, be sure to Pull down the LED Power on to 0V
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3-7-2. V,cp Power Dip Condition
Vieo
A
>
n
P <
™
t CHD(grouni
d
>

FIG.6 Powe! ain ¢Ondition

1) Dip condition
3.5V 2V p< 4.5V, t4<20ms
2) Vip< 3.5V

V ep-dip conditions shouls also follow thé \»swer On/Off conditions for supply voltage.
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4. Optical Specifications

Optical characteristics are determined after the unit has been ‘*ON’ for approximately 30 minutes
in a dark environment at 25+2°C. The values specified are at an approximate distance 50cm from the LCD
surface at a viewing angle of ® and 6 equal to 0 ° and aperture 1 degree.

FIG. 1 presents additional information concerning the measurement equipment and method.

PR 880 or RD 80S

LCD Module or PR650

Optical Stage(x,y)

/

50cm

FIG.7 Optical Characteristic Measuremant Gazipment.anc M athod

Table 9. OPTICAL CHARACTERISTICS

(Ta=25'C, Vip=5V, f=60Hz clk=144MHz, Iy, =55mA)

Values
Parameter Symbol A Units Notes
N 1in ) y"_ Max
Contrast Ratio CR [ 700 1002 - 1
1
Surface Luminance, white L9y | 200 250 - cd/m? 2
Luminance Variation S wihee | 75 - - % 3
Response Time Gray ToGray /| | Torete | 0 - 14 25 ms 4
I I
RED | Rx | 0.652
[NV | 0.336
GREEN Gx 0.321
Color Coordinates ;
Oy 0.610
(CE1931] 0025 005
(By PR650) BLUE : Bx “v. 0.153 +0.
| By 0.061
WHITE Wx 0.313
Wy 0.329
Color Shift Horizontal OcsT 1 - 140 -
" 2 Degree 5
(Avg. Au'V' <92 T vertical Ocst v - 100 -
Viewing / ngie {CR>10)
Horizontal 04 170 178 -
General Degree 6
Vertical Oy 170 178 -
Gray Scale - - 2.2 - 7
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Notes 1. Contrast Ratio(CR) is defined mathematically as : (By PR880)

It is measured at center point(Location P1)

2. Surface luminance(Lwh)is luminance value at Center 1 point(P1) across the LCD surface 50qm
from the surface with all pixels displaying white. For more information see'™1G.8 (By PR880)

3. The variation in surface luminance , 8 WHITE is defined as : (By PR88c))

Where L1 to L9 are the luminance with all pixels displajing white at 9 ocatians
For more information see FIG.8

4. Gray to gray response time is the time required forthe display to transtion from gray to gray.
For additional information see Table 10. (B:/ RL'87S)

5. Color shift is the angle at which the averages<olbr diffdrence’ror all Macbeth is lower than 0.02.
For more information see FIG.9 (P 7 Contrast)
- Color difference (Au'v’)

, 4x ' gy

Ue=s———"—"— V'= s W' — v )2 to )2
i(Au'\/')i u’'l, v'1 : u'v’ value at viewing angle direction
o — u'2, v'2 : u'v’ value at front (6=0)
Avg(Au's’) = T N i : Macbeth chart number (Define 23 page)

- Paiteinrsize : 25% Box size
= Wawiny angle divectica, o color shift : Horizontal, Vertical

6. Viewing angle is the“angle at which the contrast ratio is greater than 10. 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 (By PR880)

7. Gamn 2 Value is approximately 2.2. For more information see Table 11.

Ver. lww.szguangzhuo.com emggngg_l_@wi@il.com jimei@jimeihk.com +86—1341ﬂ_8?9§§




- LM238WF2
@ L%!%&huo .com echodeng61@hotmail.com fimei@jimeihkicpaid Coystall DisfAay

Product Specification

Measuring point for surface luminance & measuring point for luminance variation.

H
H/2 H/10
<>
. ’ ' ..... l
g P2 P3 P
> ‘ o\ @
'PS P1 7'p6
. ' .................................. N -
& P7 ;P8 0 P2
> A A %

FIG.8 Meas.re Point for Lum nance

The Gray to Gray response tim<'is de fified as the foli wirig figure and shall be measured by switching the input
signal for “Gray To Gray ".
- Gray step : 5 Step
- TGTG_AVR is tiae totdi average timeyat rising time and falling time for “Gray To Gray .
- if system use\CLC{ Over Drivil g Cigcuit) function, Gray to Gary response time may be 5ms~8ms GtG
* it depenqs@n Overshootfara.

Table. 1Y GTG Gray Table

Rising Time

Gray to Gray
G255 | G191 | G127 G63 GO

Falling Time | G255
G191
G127
G63

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

oo Tr oo T
100 P o
90
Optical
Response

10
0

Gray(N): : Gray(M) Gray(M): \Gr 1y(N)
N, M = 0(Black)~255(White)

Color shift is defined as the following test pattern and color.

TI1G.D Color Shirt Test Pattern
Average RGB values in Bruce RGB |or"Macbeth Chic

6 77 129 114

102 118 199

123 -’ 46 185 178

211 76 160 230

G 104 69 67 39 193 162

B 24 174 87 86 58 29

R % 72 197 241 207 35

G L0 148 27 212 62 126

B e 65 37 36 151 172
AN V-Vhite Neutral 8 Neutral 6.5

R 240 206 155 110 63 22

G 240 206 155 110 63 22

B 240 206 155 110 63 22
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Dimension of viewing angle range.

¢ = 180°, Left

¢ = 270°, Down
FIG.10 Vizwing dngle
120 T T T T T ‘I j:' : F.)I L T II T T T
—_ 4 l_ L...e‘ar (Re}gre;s;osrg y ; O,4)é+ b
=100+ = 5.l o =log(a)=-3.185+ 0.
% ,;/ ) 202 y=2.173 + 0.021
% 22 - § % 15} (r=089978)
o] / § 1.0
= :-" %, . . . . . .
- 00 50N 100 150 250 250 300 S 14 16 18 20 22 24 26
Gommand-Level Valve V Log Command-Level Value, x = log(V)
FIG.11 Sainple Luminaiite vs. gray scale FIG.12 Sample Log-log plot of luminance
(using a 256 bit gray scale) VS. gray scale
LyaV'+L, log(L—-L,)=rlog(V)+log(a)

Here| he Parameter a and y relate the signal level V to the luminance L.
1. »GAMMA we calculate from the log-log representation (FIG.11)
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Table 11. Gray Scale Specification

Gray Level Relative Luminance [%] (Typ.)
0 0.10
15 ...................................................... 030 .................................... :
................ 31 108
.................. 47 250 4 .4
.................. 63 472 N N
.................. 79 770
.................. 95 11 49
.................. 111 162 L D
.................. 127 21’ 2
.................. 143 I o | 287
................. 159 T o O . T 1545
................. 175 438
.................. 191 530
................. 2 07 » 633
................. 2 23 7448
.................. 2 39 868
.................. 2 n; A\ DAY AN 100
~ S
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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 535.0mm
Outline Dimension Vertical 313.0mm

Depth 12.2mm

Horizontal -

Bezel Area i

Vertical

Horizontal 5:.7.04mm
Active Display Area

Vertical 236.46mm

Weight Typ : 1,910g , Max \2,019g

Surface Treatment Anti-glare treatmen?of the front poiarizer (Haze 25%, 3H)

Notes : Please refer to a mechanic drawing insterias of tolerance al thiz next page.
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<FRONT VIEW>

|

3330 BACKL 1 GHTY

534, B4 B PANEL Y

SC7. U"“AC'J ive Aregd

10
8. 77k
|
)
& =
! =
o =
i =
p o
b B
|
fo 3|
=
- b
5 r X
2 g
-
3 g e
= = ™ -
s 2 %
&) & s
o B
=) b e
) ; g
0 EH

12258

€69, 81
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<REAR VIEW>
262 6+0.3 _241.440.3 _180£0. 3 ‘ 120 740. 3 120, 7+0. 3 180£0. 3 241, 4+0.3 _ 262,840 2
=0 = T g Gy
- A
< ra——— T
° ———— el
g e
I = C & -
E‘ —_——
['p]
I~ () | @
= C 83.5+0 3 83.540.3
a \ |
5 {. N J
H o) S & ‘I
™ = Heidat=7. 048 ‘I
+l
h
o |
261, 440. 3 ™~ ol 4+0.2 A
 ————— E—— .o w |
1D
fal
=
© 3!
x| | -
L
o g &
o =
o & T g‘ =
a = - B0+ 1(USER CNT» 3 Woigpt =\ bl
= & B o | L=
o o 2o
= =
e e w A 2 2
o 3 5+0. 2 35400
== s = ‘
2 e — *@ L) = @
= T | A
I [
#30 0 ‘@, ol
Y os 2
= = £ %%;ll;lﬁ i %:_ — *%%I & e i f
i Source COF(4en)
Height 12, 748
2515 U ! 265
258. BE1CLED CNT»
1.7
Notes
0.6 1. 1/F connector specification @ [S100-L300-CE3CUILY
S-M3. 0 (Picth 0.5 2-M3. 0 Pic 0.5/ 2. LED conrector specificetion : JST, BMO6B-3HJS(HFY or Equivaolent
L _ =) 3. Torque of user haler 3. 0-4, Okgf-crm.
= Depth=Hoxe. 4 4. Tilt ond portiol disposition toleronce of disploy aren as following
E (1) Y-direction @ -0, 45{A{0. 45, -0. 45¢B{0. 45
- (2) X-direction : -0 45{CL0. 45, -0. 45{DC0. 45
BL OUTLINE DIMENSION Active oreo
SECTION A-A S of N 2
STALE 279 \ PANEL DUTLINE DIMENSION
SECTSSN  B-B
SCALL 241 |
L7 el | — — =
2-M3. 0 (Pitsh 0.5 2-M3.0 (Pitch 0.9 ‘
( r Desth=Mas 2. 4 { Depth=Mox3. 1 ’ J
@ ] e
1 o
/{ o 2 -
| ‘ I 3. Unspecified tolerances to ke + 0.5
7 |J| s J 6. The LCM worp(worpoged is less than 1.0 on the surface plote
S ——gr 7. The COF areo is weok & sensive, so pleose don' i press the COF oreo
SECTILN L-C
TCALE 2/l SECTION D-D
SCALE 21

LGD Highly recommendation :

System chassis or frame should be designed to keep the IPS Panel flat as it is vulnerable to panel light-leakage

caused by deformation.
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6. Reliability

Environment test condition

No Test Item Condition
1 High temperature storage test 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
5 Humidity condition Operation Ta= 40 °C ,90%~nrH

Altitude
6 operating 0 — 45,400 reet(5,000m
storage / shipment 0+4140,200 feet(12.192m)

7| o Sorage tumat o by 7o, a0t

Note 1. Result Evaluation Criteria:
TFT-LCD panels test should take p'acerafter cooling’=nough at room temperature.
In the standard condition, there should be no particular problems that may affect the display function.

. T,= Ambient Temperature
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7. International Standards
7-1. Safety

a) UL 60950-1, Underwriters Laboratories Inc.
Information Technology Equipment - Safety - Part 1 : General Requirements.
b) CAN/CSA-C22.2 No. 60950-1-07, Canadian Standards Association.
Information Technology Equipment - Safety - Part 1 : General Requirements.
¢) EN 60950-1, European Committee for Electrotechnical Standardization (CENELEC).
Information Technology Equipment - Safety - Part 1 : General Requirements.
d) IEC 60950-1, The International Electrotechnical Commission (IEC).
Information Technology Equipment - Safety - Part 1 : General Requiremams

7-2. Environment

a) RoHS, Directive 2011/65/EU of the European Parliament and oittia,council of8 Jung,2911
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8. Packing

8-1. Designation of Lot Mark
a) Lot Mark

A B C D E F G H I ] K L M

A,B,C : SIZE(INCH) D : YEAR
E : MONTH F ~ M : SERTAL\N@,
Note

1. YEAR
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 201/ | 2018 | 2049 | 2022
Mark A B C D E Fo [N H 1K

2. MONTH
Month Jan Feb Mar Apr | May—l Jun Jul I Ay Sep Oct Nov Dec
Mark 1 2 3 4 | 5 : 6 | X 8 9 A B C

b) Location of Lot Mark

Serial No. is printed on the lab=al. The'label is athached'to the backside of the LCD module.
This is subject to change without.urior notices

8-2. Packing Férma

a) Package Guantivy in one bax\:.0rss ( 1 Module is packed in 1 Al Bag)

b) Box Size : 635 X 370 X 400
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9. PRECAUTIONS
Please pay attention to the followings when you use this TFT LCD module.

9-1. MOUNTING PRECAUTIONS

(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to the
module. And the case on which a module is mounted should have sufficient strength so that externa!
force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizar.

Transparent protective plate should have sufficient strength in order to the resistvexternal force.

(4) You should adopt radiation structure to satisfy the temperature specificatiofi.

(5) Acetic acid type and chlorine type materials for the cover case are not dasirable because-thesoriner
generates corrosive gas of attacking the polarizer at high temperature'andfthe latter ¢ausces EirCuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, twazesers €r anything harcerthan HB

pencil lead. And please do not rub with dust clothes with chemical tr2atment,
Do not touch the surface of polarizer for bare hand or greasyv cigth.(Some cosinetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gentlvawnita absorbent coctein or other soft materials like
chamois soaks with petroleum benzene. Normal-héxe ne is recommanded«zi cleaning the adhesives
used to attach front / rear polarizers. Do not uge asetine, toluene and »icohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as no:sible. Tiieir long fine contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside ciicuts’do not have <uffitient strength.

(10) As The IPS panel is sensitive & slim\nlezse recommeid] the metal frame of the system supports the panel
by the double side-mount.

9-2. OPERATING PRECAUTIUNS

(1) The spike noise causes th< mis-peration of circ. s It should be lower than following voltage :
V=+200mV(Over and unuer shoot voltag?)

(2) Response time depends on the temperidtuie. &0 lower temperature, it becomes longer.)

(3) Brightness depend:an the temperataren(In Higher temperature, it becomes lower.)

And in lower temperature, response,tim®(required time that brightness is stable after turned on) becomes
longer.

(4) Be careful 1Grsondensatiorvatisudden temperature change. Condensation makes damage to polarizer or
electrical coitacted parts.“Aing after fading condensation, smear or spot will occur.

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

(6) 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
interferenct

(7) Please do noi give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can'’t be operated

its full U aract ristics perfectly.

(8) A screw w._ch'is fastened up the steels should be a machine screw.

(if nhit.«ic causes metallic foreign material and deal LCM a fatal blow)

(97 Rleaswnd0 not set LCD on its edge.

(10) Wien LCMs are used for public display defects such as Yogore, image sticking can not be guaranteed.

(11) LCMs cannot support “Interlaced Scan Method”

(12) When this reverse model is used as a forward-type model (PCB on top side), LGD can not guarantee
any defects of LCM.

(13) Please conduct image sticking test after 2-hour aging with Rolling Pattern and normal temperature.(25~40C)
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9-3. ELECTROSTATIC DISCHARGE CONTROL

Since a module 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 aresriecessan:.

(1) Store them in a dark place. Do not expose the module to sunliglt orifluorescentlight. Keep the temperature
between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any=atitar /object.
It is recommended that they be stored in the container, i, which they were /shivped.

9-6. HANDLING PRECAUTIONS FOR PPRTECTION FILM

(1) The protection film is attached to the bezel witria S71all maskiiig tape.
When the protection film is peeled off, static elactricity is aengrated between the film and polarizer.
This should be peeled off slowly and careiuity by people tithe-are=€iectrically grounded and with well ion-
blown equipment or in such a condition, atc:

(2) When the module with protection fiim attiached is storeafor a long time, sometimes there remains a very
small amount of glue still on tha Eazel wfter the préiection film is peeled off.

(3) You can remove the glue easily. Whenshe gluhdremaii’s on the bezel surface or its vestige is recognized,
please wipe them off with/apsor »¢nt cotton was. »or other soft material like chamois soaked with normal-
hexane.
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