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LM270WQ4
Liquid Crystal Display

Product Specification

1. General Description

LM270WQ4 is a color active matrix liquid crystal display with a Light Emitting Diode(LED) backlight
assembly 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 27 inch diagonally measured
active display area with QHD resolution(2560 horizontal by 1440 vertical 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 16.78 Million colors. It has been designed to apply 8-bit 4port LVDG
interface. It is intended to support displays where high brightness, super wide viexing angle, high{saloi
saturation, and high color are important.

12C N |

—p
o
CN2 . \
(41Pin) Timing ‘
LVDS 2port_, Controller N TFT~ LZD Pa nel
LVDS 2port (2560 x RG3 x 1440 pixels)
A Logic Power ’ | '
G1440
CN1 | —
51Pin L REB )
( ) Vi 10.0V Power Circuit (| | [ © aN, Ty 52550?
Block_ | (Lm—r== —$ Source Driver Circuit

Viep — ,| CN3 @PE‘ _I PR ) Back Ilg(rli’ég;sembly

General Featuras

FZG.1 Block Diagram

Active Screen Sizei; N 27 inches(bcy47/cm)(Aspect ratio 16:9)

Outline Dimensian 608 &(FXx 355.3(V) x 11.8(D) mm(Typ.)

Pixel Pitch 0.2321(1%) x 0.2331(V) mm

Pixel Format 2560(H) x 1440(V) Pixels. RGB stripes arrangement.

Color Depth 16.78 Million colors, Ture 8 Bit

Luminance, Whith 350 cd/m2(Center 1Point, Typ.)

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

Power Consu._ n»tioi. Total (18.7) Watt (Typ.)((5.5) Watt@ Mosaic_V,p, (13.2)Watt@ Is = (65)mA)
Weight ( 7 (3,2009) (Typ.)

Digplay Operating Mode  Transmissive mode, Normally black

Panel type Reverse type

Surface Treatment Anti-Glare treatment of the front polarizer(Haze25%, 3H)

Low Blue Light Panel 'SI'::”rzteioleoSfSIi?hh;r:nStc;];) range from 415nm - 455nm compared to 400nm - 500nm
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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 2-1. Absolute Maximum Ratings

Parameter Symbol Values Units Notes
Min Max ‘

Power Supply Input Voltage Vi -0.3 +11.0 \lf At 25T
Operating Temperature Top 0 50 ‘ \ 7"07 77777 -
Storage Temperature Tor -20 60 ‘ (¢ ﬂ
Operating Ambient Humidity Hop 10 90 %RH N\ b3
Storage Humidity Hsr 10 5 °/:>Rr: |
LCM Surface Temperature(Operation) Teurface JJr 65 a ) 1,4
Notes:

1) Temperature and relative humidity range are showin tl esigure below.
Wet bulb temperature should be 39°C Max, and (1o cgncensation of water.

2) Maximum storage humidity is up to 40°C, 70% 4 anl/ ior 4 cormer lighit leakage mura.

3) Storage condition is guaranteed under packirig, cordities.

4) LCM surface temperature should be meaglrod tGader the caricitica of v, p = Typ, fy = 60Hz, T, = 25C,
no humidity and typical LED string currentt

* f, = Frame frequency
* T, = Ambient temperature

90%
o G+
i
i Storage

Wet bulb [~

~

Teriperature [C] S

N

=

40% = )
o 5 Operation

""?’5‘"’&‘3’0 IS
& .

./"03303*3:3:3:‘?3’2:3:%7 S

o000 00200 0000500 % e 0N I % 7
I oo e
S R S
O RRIEEERRRKY
RN
RIS
R KRNI 10%
_— A R RIS ] o
a S
-20 0 10 20 30 40 50 60 70 80
Dry Bulb Temperature [C]
FIG.2 Temperature And Relative Humidity
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Product Specification

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 liquid crystal. The other input power for the LED/Backlight, is typically generated by a LED Driver.
The LED Driver is an external unit to the LCDs.

Table 3-1. Electrical Characteristics

Values \ ‘
Parameter Symbol s v Unit \olas
Min Typ Max |
Module:
Power Supply Input voltage Vico 9.5 10.0 10.5 vdc 4
Permissive Power Input Ripple VRippLE - " 400Q mVp-p 1
Ieo Typ. - (359) {890 mA
Power Supply Input Current N ¥ o
Ieo Max. - (720) (900 mA 2
Pieo Typ. 3 (5.5) 7.3) watt | (Non-fix)
Power Consumption N )
Pieo Max. ! - 72 (9.5) Watt
Rush Current Trust: T - ‘ - 4.0 A 3

Notes:

1) Permissive power ripple should b€ riieasered under the ¢oridition of Vo = Typ, 25£27C, f, = Max.
Refer to page 7 for the pattexn end hiare information.

2) The specified current and péwi r consienption ¢ be measured under the V., = Typ, 25+2°C, f, = 60Hz
and the pattern should ke chahged according te thestypical or maximum power condition.
The max. current can Eagticasured only witisthe iiiaximum power pattern. See the page 7 for details.

3) Maximum condition of inrusk’current:
The duration of rysh current is abouybm9arg rising time of power input is 500us +20%.(Min).

4) Vi cp level must Ba.rmeasured betwean tio points on PCB of LCM V| y(test point) ~ LCM Ground.
(Test conditittinMaximum power (attexn; 25C, f,, = 60Hz)

* f, = Frame freguency

Ver. 0.2 Oct. 19. 2020 6/34
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e Permissive Power Input Ripple(V -, = Typ, 25C, f\(frame frequency) = Max condition)

White Pattern

For the exact ripple measurement, the condition.o1"Ma»20MHz is re commménded
in the bandwidth configuratich oivoscilloscop¢.

e Power Consumption(V -, = Typ, 25T, f,(f:amy frequency; =+50Hz condition)

Typical Power\¥attern Maximum Power Pattern

FIG.3-1 Mosaic Pattern & White Pattern For Power Consumption Measurement

Ver. 0.2 Oct. 19. 2020 7/ 34
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Table 3-2. LED Bar Electrical Characteristics

LM270WQ4

Liquid Crystal Display

Note: The LED consists of 72 LED packages, 4 strings(parallel) x 18 packages(serial,*<'1 bar

Notes:

1) The specified values are for single LED bar.

2) The specified current is defined as the input current for single %ED Usring with 10C%aduty’cycle.
3) The specified voltage is the input LED string voltage at tynicancumeént 100% uaty [ Cie.
4) The LED life time is defined as the when brightness of lzDitseli*reach to the 5374 of initial value under
the conditions at T, = 25+2°C and typical LED string’ct rrene.
5) The power consumption shown above does not inclide thefioss of external,ED driver.
The typical power consumption is calculated as Foar =3Vs(Typ.) x Is(Tyn.) x/no. of strings.
The maximum power consumption is calculatéanasisar = Vs(Max.) xZs(Typ.) x No. of strings.

Ver. 0.2
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Values
Parameter Symbol Unit Notes
Min Typ Max

LED String Current Is - (65) (70) mA 1,2 |
S ¥
LED String Voltage Vs (47.2) (50.8) (54.4) Vv 1,2 |

Power Consumption PBar - (13.2) (1402 N\ Watt 2.4

LED Life Time LED_LT 30,000 - - RS ¢ 4

8/ 34
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3-2. Interface Connections

3-2-1. LCD Module

- LCD Connector(Receptacle): 1S050-C51B-C39-A(UJU) or FI-RE51S-F(JAE) or
GTO5P-51S-H38-E1500(LSM)
- Mating Connector(Plug): FI-RE51HL(Manufactured by JAE)

Table 3-3. Module Connector(CN1) Pin Configuration

. . N
No = Symbol Description No | Symbol Pascription ‘
1 GND Ground 27 NC No Connection :
2 NC No Connection 28 R2AN SECOND.LURS Releiver Signal(A ol ™
3 NC No Connection 29 R2AP SECOLID LVifS Receiver Siglal(A'%)
4 NC No Connection(I2C serial interface for LCM:SDA) 30 R2BN SECOND LVDS Receive! Signal(Ly)
5 NC No Connection(I2C serial interface for LCM:SCL) 31 R2BP BECOND LVDS Refhiver Signab+)
6 ITLC Ground 32 R2CK GECOND LVD| AReceivenSignal(C-)
DRA ‘H'(3.3V)= Data Re-Arrange Concept, ‘L'=normal 2o n , R .
/ (Connect High or Low, No NC Condition) 33 N R SECOY or 'I?S Receiver Signal(C+)
NC No Connection 2% GND Guound
NC No Connection ﬂ“jS R2CLKN SECOIWD /DS Receiver Clock Signal(-)
10 | PWM_OUT | Reference signal for LED Driver control 35 | R2CLKP J£COND LVDS Receiver Clock Signal(+)
11 GND Ground \ Jh:«;, G'\D \ Ground
12 R1AN FIRST LVDS Receiver Signal(A-) 38 R22N SECOND LVDS Receiver Signal(D-)
13 R1AP FIRST LVDS Receiver Signal(A+) 39 e SECOND LVDS Receiver Signal(D+)
14 R1BN FIRST LVDS Receiver SignalB-) 40 NC No Connection
15 R1BP FIRST LVDS Receiver 9ig, al(B™) 41 NC No Connection
16 R1CN FIRST LVDS ReceiVer Sigr aC-) %2 | Reserved | No Connection or GND
17 R1CP FIRST LVDS Recelver Signal(C+) 43 Reserved | No Connection or GND
18 GND Ground 44 GND Ground
19 R1CLKN | FIRGT,LUDE Receiver Clock Sidnal(-) 45 GND Ground
20 RICLKP | FIRSTA.VDS Receiver Clogk Signies) 46 GND Ground
21 GND \Grothd 47 NC No Connection
22 RIDN "S)FIRST LVDS Receiver Sigital(D-) 48 Vio Power Supply +10.0V
23 R1DP FIRST LVDS Receiver Signal(D+) 49 Vio Power Supply +10.0V
24 NC No Gonnection 50 Vi Power Supply +10.0V
25 NC Ma Connection 51 Vio Power Supply +10.0V
26 Reserved | No Confiection or GND - - -
Notes:
1) AENDround) pins should be connected together to the LCD module’s metal frame.
2) iV ay(power input) pins should be connected together.
R) Aiimput level of LVDS signals are based on the EIA 644 standard.
4 \TLC is used for image sticking reduction in interlace mode.
(L: Normal mode, H: Interlace image sticking reduction mode)
This pin should be connected to GND in normal mode.
(Low level Input Voltage : GND ~ 0.4V, High level Input Voltage : 1.6 ~ 3.6V)
5) PWM_OUT is a reference signal for LED PWM control. This PWM signal is synchronized with vertical
frequency. If the system don't use this pin, do not connect.
Ver. 0.2 Oct. 19. 2020 9/ 34
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- LCD Connector(Receptacle): 1S050-C41B-C39-A(UJU) or FI-RE41S-F(JAE) or
GTO5P-41S-H38-E1500(LSM)
- Mating Connector(Plug): FI-RE41HL(Manufactured by JAE)

Table 3-3-1. Module Connector(CN2) Pin Configuration

No = Symbol Description No | Symbol Rascription T‘
1 NC No Connection(Reserved) 22 NC No Connection \ ‘
2 NC No Connection 23 NC NoCompectin ) Wm0
3 NC No Connection 24 GND Groun:} I\ |
4 NC  NoConnection 25  GND _ Ground \/

5 NC No Connection 26 R4AN 7£TRTH LVDS Rechir Signaif)
6 NC No Connection 27 R 4AP7 FORTH LVDS &seiver F:naI(A+)
7 NC No Connection 28 N\ }:BI\T ] FORTI LVi)S R'Teiver Signal(B-)
8 NC No Connection ) B R4BP FoRTH Lvrg’«eceiver Signal(B+)
9 GND Ground lﬁjf) ‘7 R4CN F(;T 2DS Receiver Signal(C-)

10 R3AN THIRD LVDS Receiver Signal(A-) TN ‘jl | R4 :r : rORTH LVDS Receiver Signal(C+)

11 R3AP THIRD LVDS Receiver Signal(A+) 32 GNT - Ground
12 R3BN THIRD LVDS Receiver Signal(B-) )" 33 i +(ELT'N FORTH LVDS Receiver Clock Signal(-)

13 R3BP THIRD LVDS Receiver Signal(=i) N 34 X E4ELKP FORTH LVDS Receiver Clock Signal(+)
14 R3CN THIRD LVDS Receiver Si "laI; 35 GND Ground
15 R3CP THIRD LVDS Receiyar STg all ;+)7 : 36 R4DN FORTH LVDS Receiver Signal(D-)
16 GND Ground 37 R4DP FORTH LVDS Receiver Signal(D+)
17 R3CLKN | THIRD L¥DS Receiver Clock Signai4) v 38 NC No Connection
18 R3CLKP | THIAD JD\ Receiver Clock Si ,nal(+)7 39 NC No Connection
19 GND .G | o/ 40 GND  Ground
20 R3DN 1TH;RL) LVDS Recel ~er;g:"f?) 41 GND Ground
21 R3DP ‘ THIRD LVDS ReceiverSigrial(D+) - - -
Notes:
1) All GND(ground) pins should be connected together to the LCD module’s metal frame.
l— #1 #51 #1 #41
” ONL gy ON2 e L
Rear view of LCM
Ver. 0.2 Oct. 19. 2020 10/ 34
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Required signal assignment for flat link(TI:SN7Z5LVDSS83) transmitter

No | Pin Name Required Signal No | Pin Name Required 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 In& k
5 GND Ground pin for TTL 33 PLL GND Ground pinm\\‘

6 D8 TTL Input(G1) 34 PLL VCC PoweWMLL £\

7 D9 TTL Input(G2) 35 PLL GND GrourWr PLL

8 D10 TTL Input(G6) 36 LVDS GNDA Grou’ pin for LVDS

9 VvCC Power supply for TTL Input 37 Tx OUQ

10 D11 TTL Input(G7) 38A Tx QLT3

11 D12 TTL Input(G3) 39‘ CONOUT +

12 D13 TTL Input(G4) T} KOUT - Nve

13 GND Ground pin for TTL Tx OUT2 + Positive/Ds differential data output 2
14 D14 TTL Input(G5) Tx Oﬂ - 4ﬁagati;e LVDS differential data output 2
15 D15 TTL Input(BO) 43 m@ Ground pin for LVDS

16 D16 TTL Input(B6) N % 44‘ )@ch Power supply for LVDS

17 VCC Power supply for TTL Input 0 45 X'x OUT1 + Positive LVDS differential data output 1
18 D17 TTL Input(B7) 4'46 Tx OUT1 - Negative LVDS differential data output 1
19 D18 TTL Input(B1) ,' 4 Tx OUTO + Positive LVDS differential data output 0
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 | T - 50 D27 | TTL Input(R6)

23 21t 8 ouRB4) X h% 51 Do TTL Input(RO)

24 D22, W\ T put(Bs) ‘\\() 52 D1 TTL Input(R1)

25 D23 TTL Input(RSVD\ 53 GND Ground pin for TTL

26 VvCC Power supply for TTL Input 54 D2 TTL Input(R2)

27 D24 'I'I'LVput(HSYNC) 55 D3 TTL Input(R3)

28 D25 t(VSYNC) 56 D4 TTL Input(R4)

Notes:

1) Re L transmitter data sheet for detail description.
2) 7.me and 0 means LSB at R,G,B pixel data.
Ver. 0.2 Oct. 19. 2020 11/ 34
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3-2-2. LVDS Signal Specifications
1. DC Specification

LVDS - yy b :
[Viol
-——t -] - ——————— = K- |
|
LVDS + v —— ey
Vewm Vin_max| VN
#|Vip| = |(LVDS+) - (LVDS-)|
#Vew = {(LVDS+) + (LVDS-)}/2 J_
oV — L ——
. NANAN a1 7,
Parameter Symbol Min Mux Unit Notes
LVDS Differential voltage [Vipl 150 o 1HOe mV
LVDS Common mode voltage Vem 1.0 ‘ 1.5 Vv
LVDS Input voltage range Vin ~ 2.7 1.8 JF Vi
Change in common mode voltage AVCM 252 Y mV

Notes: Does not have any Noise & Peakirta 11 LVLS Signal.

2. AC Specification

LVDS Clock _ '{: f_-__—v\ I/

vos Bl X Ki‘%\f_)( XX X X X X X X

» ]

L t skew (Fek = 1/Tek)

I 1) 95MHz > Fclk > 85MHz: -300 ~ +300
t sew 2) 85MHz > Fclk > 65MHz : -400 ~ +400

3) 65MHz > Fclk > 30MHz : -600 ~ +600

Fararaeter Symbol Min Max Unit Notes
tskew -300 + 300 ps 95MHz > Fclk > 85MHz
LVDS Clock tc. ‘ata"skew margin tskew - 400 + 400 ps 85MHz > Fclk = 65MHz
texew -600  + 600 ps 65MHz > Fclk = 30MHz
7LVD57".Iock7to clock skew margin(Even to odd)  tskew ro -1/7 +1/7 Te

Ver. 0.2 Oct. 19. 2020
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LM270WQ4
Liquid Crystal Display

|
LVDS Odd Clock [
LVDS Even Clock [ f

tskew_eo

|
| | Tei
T

<
<

Tclk

| :4

LVDS Even Data

AKX

D G SN G G G s AN G

[ Clock skew margin between channel ]

3. Data Format

1) LVDS 4 Port (8Bit, VESA)

M 1st LVDS Channel

tCLK

tCLK*4/7

1
tCLK*3/7 :
|

R1CLKP

R1CLKN

T T TSNV "L"zr“ir

1
1
1
1
1
1
1
|
1 1
R1AP/N R1L’ X R10’ X G10 X R15 )( W4y Ri3 R12 R12 A R10 X G10 ) | MSB R17/G17/B17
A N __ . \ R16/G16/B16
1 1
A\ v R15/G15/B15
R1BP/N G12' X G11’ X B11 X ) y_nL G14 G13 G12 X G11 X B11” > /G15/
) S 4 A ' R14/G14/B14
1 i 1 1
i 4 - | R13/G13/B13
S T T (e =g Oy o =)
B13 B12 : DE - Heyne _.5_/\ 514 | B13 B12 : DE R12/G12/B12
‘&' ! o—— ' ' R11/G11/B11
R1DP/N R17" R16’ X B17 Leh GL7 G16 R17 X R16 X X" >
Q \ A ; ; | LsB R10/G10/B10
5 1
Previous (N-1)th cycle ! Carrent (N)th cycle ! Next (N+1)th cycle
—— P >t
1 1
M 2nt.LV/ES Channel
' £k '
| »
w L}
1 1
I tCLK*4/7 ' tCLK*3/7 1
< > < P
: 1 ! : 1
R2CLKP ! ! !
! : 1 ! :
1 1
R2CLKN N | / \ :
1
, i | ! i
R2AP/N { U AR X G20 X R25 X R24 X R23 X R22 X R21 X R20 X G20" ) | MSB R27/G27/827
! : I ' R26/G26/B26
1
R2BR(Y :( G22' X G21’ X B21 X B20 X G25 X G24 X G23 X G22 X G21 X B21" ) R25/G25/B25
! A ) A A R24/G24/B24
' : : | I | ! - R23/G23/B23
R2CP/N i( B23 X B22 X DE X Ve X Hsyne X B25 X B24 X B23 X B22 X DE ) R22/G22/B22
! " | ' | R21/G21/B21
R2DP/N :( R27' X R26' X X X B27 X B26 X G27 X G26 X R27 X R26 X X" ) | LB R20/G20/B20
' 1 ! ' 1
Previous (N-1)th cycle : Current (N)th cycle : Next (N+1)th cycle
il i
'I‘ 'I‘
Ver. 0.2 Oct. 19. 2020 13/ 34
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LM270WQ4
Liquid Crystal Display

1
1
<
i
1
1 1
'a <
(] 'I‘
: 1 1
R3CLKP ! '
(] 1
| 1 1
\ 1 1
R3CLKN \ ' /)/ .
1 L ! 1
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4. LVDS Description of Data Re-Arrange

T
12345678 .. ...1273 1274 1275 1276 1277 1278 1279 1280 '1281 1282 1283 1284 1285 ... ...2553 2554 2555 2556 2557 2558 2559 2560

Scaler Board LCM
_N TN

Woschy (O

[T

:

LVDS Ch4

|
|
= 12 1

H Normal ( Single Screen, Pin# 767 CN1 = Low)
LVDS Chl ¢ Ny — ... 1273 4 127 /%> 1281 — 1285 — ... 2553 — 2557
LVDS Shausa— 6 — .. 1274 0> 1027/8 — 1282 — 1286 — ... 2554 — 2558
LVAS\Ch3 : 3 — 7 = 2N273w5 1279 — 1283 — 1287 — ... 2555 — 2559
LVDSCh4 :4 — 8 — ..."1276 — 1280 — 1284 — 1288 — ... 2556 — 2560

H DRA ( Data Re-Arrange, Pin # 7 of CN1 = High)
LVDS “thiw1,— 3 —>5—>7 — ... 1273 — 1275 — 1277 — 1279
WDS(C2:2—>4—>6—>8—..1274 > 1276 — 1278 — 1280
Lv. 5.Ch3: 1281 — 1283 — 1285 — 1287 — ... 2553 — 2555 — 2557 — 2559
VDS Ch4 : 1282 — 1284 — 1286 — 1288 — ... 2554 — 2556 — 2558 — 2560
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Product Specification

3-2-3. Backlight Connector Pin Configuration
The LED interface connector is 10035WS-HO6D(HF)_wire-locking type manufactured by Yeonho or equivalent

The mating connector is a SHIP-06V-S(HF) or 10035HS-HO6C(HF) or equivalent.
The pin configuration for the connector is shown in the table below.

Table 3-4. LED Connector Pin Configuration
Notes

Pin Symbol Description
1 FB1 Channell Current Feedback
2 FB2 Channel2 Current Feedback
3 VLED LED Power Supply (Comnian/mode)
4 VLED LED Power Supp!s (Canimon malle)
5 FB3 Channel3 Current Feedback
6 FB4 Clianne'? Currentrifeed¥ack
|
AR JN., B
7 LI~ 57
»
(Bzsans
N #6 #1 ’A
Rear view of LCM
FIG.3-2 Backlight Connector View
Ver. 0.2 Oct. 19. 2020 16 / 34
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Liquid Crystal Display
Product Specification

3-3. Signal Timing Specifications

This is the signal timing requirement from the signal transmitter. All of the interface signal timing should
be satisfied with the following specifications for its proper operation.

Table 3-5. Timing Table

Parameter Symbol Min. Typ. Max. Unit Notes
Period tCLK 13.01 16.26 20.33 ns .

DCLK N Pixels#Toquenty

; : Tvpi2t5.06MHz
Frequency fCLK 49.19 61.49 76.8> MHz
Period tHP 688 692 694 tCLK
L N N

Horizontal Valid tHV 640 640 l 640 LK

Hsync NN\ ) " anam 1,3,4
Horizontal Blank tHB 48 + ) 56 | JtCLK
Width-Active tWH 8 8 8 tCLK

[ N | r

Period tvP 1479 141 1483 tHP
Vertical Valid iS4 1440 1440 1440 tHP

Vsync | 2,4
Vertical Blank | tVB =] 41 43 tHP
Frequency I v » 60 75 Hz

I (&
Notes:

1) The value of fisyac*eriod, Hsyne.Width Jind Hsync valid should be even number times of tCLK. If the value
is odd nuritantivaes of tCLI, it cai make asynchronous signal timing and cause abnormal display.
2) The perfotimance of the eléstra-Catical characteristics may be influenced by variance of the vertical refresh rates.
3) The valuexef Fisync Perioaptisytic Width, and Horizontal Back Porch should be divided by 4 without a
remainder.
4) The polarity of Hsync, Vsync is not restricted.

Ver. 0.2 Oct. 19. 2020 17 / 34
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3-4. Signal Timing Waveforms

1. Dck, DE, DATA waveforms

tCLK
DCLK |[¢—>
Valid data
First data Invalid data >éixel 0,0><Pixe 2,0><jDC Invelid Hata
Valid data
V I & \ v/ /
Second data Invalid data ><\Pixel 1,0 ><Plxel 3,0 9 Liy/alid data
St
DE(Data Enable) / %é \

2. Horizontal waveform

the
4_ -
tHv

A\ 4

Yy %

DE(Data Enable)_ 7|[ éé >

N £ DE

v

3. Vertical waveform

tup

A

A\ 4

tw

A

i DE
DE( »ta Enable) o
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Product Specification

3-5. Color 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 3-6. Color Data Reference %

Input Color Data

Color RED GREEN

MSB LSB MSB

R7 R6 R5 R4 R3 R2 R1 RO
Black 0 0 00 00 0000 0 0 0mq OO0
Red (255) 11 1 1 1

Green (255) 0 0 0 0 O

Basic  Blue (255) 00 0 0 0
Color  cyan 00 0 0 O
Magenta 11 1 1 1
Yellow 11 1 1 1

White 1
RED (0) 0
RED (1) 0

RED
RED (254) 0 0 00O 0O OO O OO OO0 0 O
RED(ZSK‘ 11 bu 1 10 0 0 0 0 0 O 00 0 O O O O O O
% 0 o\x\\w 0 0 00 0 0O 0O OO 0D0 O0OUOOUOUO O O
N
GREEN (1 0 0 0% 0 0 0 00 0 0 0 0 0 0 10 0 00 0 0 0 0
GREEN

BLU
BLUE (254) 0 000 0OOO 00 0O OOTU OTU O O1L 1 1 1 1 1 1 0
BLUE (255) 0 0 00 0OOO 00 0O O OO OU O W O1 1 1 1 1 1 1 1
Ver. 0.2 Oct. 19. 2020 19/ 34
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LM270WQ4

Liquid Crystal Display

90%,, ~ 90%
Power supply for LCD
Vieo 10% 10%
7 \
ov ><—> «—> < P>
i T Ts Te
Interface signal Valid data
Vi :
. . T, W Ts
Option signal P> o
(ex.ITLC) : :
T, )
> WS
LEL) On
Power supply for LED OFF ' OFF
Table 3-7. Power Sequence
Vaiyds
Parameter . = - Units
idin. Typ. Max.
T, 0s5 - 10 ms
T, 0.01 ‘ - 50 ms
U
Ts 500 - - ms
T, 2(0 - - ms
T 5.01 - 50 ms
Te 1000 - - ms
T, 0.5 - T2 ms
T 0 - - ms
Notes:
1) Power seq, ence should be kept all the time including below cases for normal operation.
- AC_C Pc ver On/Off
- Mod. shaiige (resolution, frequency, timing, sleep mode, color depth change, etc.)
Ziigyvioicdon of power sequence can cause a significant trouble in display and reliability.
2) Rl<ase avoid floating state of interface signal during signal invalid period.
?) Witeh the interface signal is invalid, be sure to pull down the V,,.(0V)
4)\Please turn off the power supply for LED when the level of V|, changes to prevent noise issue.
5) When measuring valid data starting point, it can be measured that LVDS signal starts swing.
Ver. 0.2 Oct. 19. 2020 20 / 34
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3-7. Power Dip Condition

VLCD

8V
9.5V

|
AN

SND(Zround)

FIG.3-3 Power Dip L ondition

For proper operation, stable power supply of V gpistaecessary 2ad porver dip is allowed only in below
condition. Except this condition, power on/off sihould féiiow povrerszquence specification exactly.

1) Dip Condition
8V < Vp < 9.5V, ty <20ms

Ver. 0.2 Oct. 19. 2020 21/ 34
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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.4-1 presents additional information concerning the measurement equipment and method.

LCD Module Pritchard PR880
Optical Stage(x,y) _— or equivalent

50cm

Table 4-1. Optical Characteristics (3,=25 C, V/op%Typ% =60 Hz, DCLK=Typ, I=Typ)
’ Values
Parameter Symbols, = Units Notes
Min. L Typ. Max.
Contrast Ratio R 700~ ") 1000 - 1
Surface Luminance, white NI L 250 350 - cd/m? 2
Luminance Variation : S wHrs 75 - - % 3
Response Time Gray {0 G=ay T Torgmr - 14 28 ms 4
Color Gamut (CIE1931) } tRGRB - 99 - %
N " \URx (0.671)
“ped B e
Ry (0.325)
Gx (0.310)
Color Coordinates Green Gy T (0.620) T
[CIE 1931] 0”(’)’3 0y83
(By PR650) Blue Bx M (0.145) +0.
| By (0.062)
Wx 0.313
White
Wy 0.329
Zoior Temperature - - 6500 - K
Viewing Ang|e Horizontal OH 170 178 -
Degree 5
(CR>10, General)  vertical 0y 170 178 -
Gray Scale - 2.2 6
Ver. 0.2 Oct. 19. 2020 22/ 34
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Notes:
1) Contrast Ratio(CR) is defined mathematically as: (By PR880)
It is measured at center point(1)

Surface luminance with all white pixels

Contrast ratio =
Surface luminance with all black pixels

2) Surface Luminance(LwH) is the luminance value at center 1 point(1) across the LCR surface 50cm fror:
the surface with all pixels displaying white. For more information see FIG.4-1. (By(#R580)

3) The Variation in Surface Luminance , § ¢ is defined as: (By PR880)
Minimum(Lp1,Lp2, ....., LP9)

8 wHITE = - x 100(%)
Maximum(Lp1,LP2, ....., LP9)

Where L1 to L9 are the luminance with all pixels displaying whitg,aa9 Iocations.
For more information see FIG.4-2.

<Measuring Point For Luminance Variation> <«<Ileasuring Pcint FexSurface Luminance>

H 1 A
H/2 H9/§10 N\ < — ,H%.
..... A i DN /
Oz Q; " |
V/2 T | V/2
0O C : 0O
v \/5 Ql ............. 6 Q Vv
V... E ) O I
V/10 O7 et .
@ Ha\V)Altive Area
F1G.4-2 Measure Point for Luminance
Ver. 0.2 Oct. 19. 2020 23/ 34
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Product Specification

4) The Gray To Gray Response Time is defined as the following figure and shall be measured by switching
the input signal for “Gray To Gray “. (By RD80S)

- Gray step: 5 Step

- Tere avr IS the total average time at rising time and falling time for “Gray To Gray .
- For the GTG measurement, the sampling rate of oscilloscope is 500k/s.

Table 4-2. GTG Gray

Rising Time \J
Gray to Gray G255  Glo1 G762\ _Js0
G255
G191 7
Falling Time G127 o N\
G63 \{ | \/ N |
60 “\, I

Response Time is defined as the following figure.ana‘shali’be measured(py switching the input signal for “Gray(N)”

and “Gray(M)".

100
90

Optica!
Resbanse

10

Ver. 0.2

www . szguangzhuo.com

_Gray(N) P Gray(M) Gray(M)E

Gray(N)

N, M = 0(Black)~255(White)
FI1G.4-3 Response Time

Oct. 19. 2020
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Notes:
5) 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.4-4. (By PR880)

¢ =180°, Left

inance [%](Typ)
0.10
0.30
1.08
2.50

RN\N\Y, 4.72
NY 7.70

95 11.49
111\ 16.20
1 21.66
1 28.20
5 35.45
> 15 43.80
& 191 53.00
207 63.30

223 74.48
239 86.80

255 100
Ver. 0.2 Oct. 19. 2020 25/ 34
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Product Specification

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 608.80 mm
Outline Dimension Vertical 355.30 mm
Depth 11.80 mm ‘
Horizontal - ‘
Bezel Area RN TN
Vertical -
Horizontal 596.74 mm
Active Display Area v &
Vertical 335.66vm

Weight

Typ: (3,200g), Max: (3,360q9)

Surface Treatment

Anti-Glare

treatment of the frortoowarizér(Haze2o%, =H)

Note: Please refer to a mechanical drawing in terms of tolerénc 2 at the next phge.
- Outline dimensions (horizontal, vertical and outside 24nth) ‘e measured by wsing vernier calipers.
- The inside depth dimensions are measured by usin heizhi gauge, when L.CM¢:s put face down onto a

flat surface.

Ver. 0.2
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= = = —— T S—— " ——
60885
| L aa
‘ 411 6.9
/@57 )
- - - - - - [x_ @ T B
1
| |
|
& 596.74 (ACTIVE AREA) N oy
I
|
i}
o
‘ <
w
83 =
sa =3
™ - - - — N - — — - -— el - -
8 | g
8 ©
I ]
3
‘
|
| | g
£
w
| | g
u
o]
L ; q
_ NN\ T ey _ _ _ _ _ o
@L‘ = -~ ——— = — = —
. |
(43.3) 26114, % N sts,s g 37.3 . 373 111.8 186.4 261 (43.4) 11.8(EDGE AREA)
13.3(CNT AREA)
SOURCE COF(8EA)
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Product Specification

<Rear View>
282.55 03 189.05 03 945 03 J 945 03 189.05 03 28255 03 .
N T nside Area
220 03 85 03 85 03 220 03 Thickness Toleranc
;‘ A (+1.5/-0.5)
_ L a 3|
5 s g@} ﬁ@ g@z = Q)} G 0000 00 XX 2434
@ 6-n 4 —
8 28) EMBO HEIGHT = 1.8 A @)
| }
0 659—‘ 2]
© \ EBHT W 94 | ‘“
= 0 2 @
3|e | 3 )
ol g ES
P a1 r
3
BEAD HE GHWR 0.9
4 y L
\ 1
<
gls £ /
&3 ) o 3 ®
8 = S -
| ( 4 L : ) \
= (_\j; =
2 > 2
g o - 1269 T(USERCNT) .o ]
e ° 79.9' 1 (USER Ci \J_‘ o °
. T g | A -
= 2\ 2
2 (o) {olo o[ o) @ — | (o) (@ g
105 XXX XX XX VOWZ. 1 'T $
o ¢ 3
HEIGHR =12.5 ‘ @ o]
A 2
J— 'IIIIIIIIIII 77 IIIII 777 @7/ SIISIS SIS p7777777. N
iml//m |/ \m. ¢
IIIIIA-—-IIIIIIIIIIIIIII_’IIIIIII L AL IIIIIJ-—.IIIIIIII L

Notes

1. I/F connectis spigiization : FI-RE51S-HF(JAE), FI- £41S-HF JIAE)

2. LED ccimectir sped

cation : YEONHO, 10035\WS-F. 3D or E uivalent

3. Tetque ¢f Ldar hole: 3.0~4.0kgf-cm.
4. Tija, ~position tolerance {f disp 1y arg' as following
(1) Wdire. 0.45<A<0.45, -0 A5<B10.4.

LopX-irection : -0.455C<0.45, -0.23¢D=(45

BL(GUIDE PANEL) INSIQE L{MENS/ON
C \

Active area

°

s

=
B

|
(
y [

|
+—
\

5. Unspecified tolerances to be * 0.5

PANEL OUTLINE DIMENSION

6. The LCM warp(warpage) is less than 1.0 on the surface plate
7. The COF area is weak & sensive, so please don't press the COF area

8. Undefined height should follow the 3D modeling data

LGD Highly recommendation :

21
1 £ 17-M3.0 (Pitch 0.5)
1 Depth=Max2.2
©
<|o E
al _
c
I B
17
SECTION A-A
SCALE 2/1

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

caused by deformation.

Ver. 0.2
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6. Reliability

Environment test condition

No Test Item Condition Notes
1 High temperature storage test T, =607, 240h 1 q
2 Low temperature storage test T, =-20C, 240h 1
3 High temperature operation test T, = 50C, 50%RH, 240h £\ ' Q
N

4 Low temperature operation test T, =07, 240h (‘\\
5 Humidity condition operation T, = 40T, 90%RH \JJ

Altitude
6 Operating

Storage / Shipment

v Maximum storage humidity for

4 corner light leakage Mura

Note 1) Result Evaluation Criteria:
TFT-LCD panels test should take place after coo%

In the standard condition, there should be n
* T,= Ambient Temperature C ’

Ver. 0.2 Oct. 19. 2020 20/ 34
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Product Specification

7. International Standards

7-1. Safety

a) IEC 62368-1, The International Electro-technical Commission(IEC).

Audio/video, Information and Communication Technology Equipment - Safety - Safety Requirements.
b) EN 62368-1, European Committee for Electro-technical Standardization (CENELEC)

Audio/video, Information and Communication Technology Equipment - Safety Requirements
c) UL 62368-1, UL LLC.

Audio/video, Information and Communication Technology Equipment - Safety=Requirements
d) CAN/CSA C22.2 No0.62368-1, Canadian Standards Association (CSA).

Audio/video, Information and Communication Technology Equipment - Saretyw\Requireméiits
e) IEC 60950-1, The International Electro technical Commission (IEC).

Information Technology Equipment - Safety - Part 1 : General Requi:eménts

7-2. Environment
a) RoHS, Directive 2011/65/EU of the European Parliamentand of the council ¢#8%une 2011

Ver. 0.2 Oct. 19. 2020 30/ 34
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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: Serial No»
Notes:

1) Year =N )
Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 20\8 ]_2019 2020 |
Mark A B C D E F G H | J i |

2) Month __ N\ N\
Month Jan Feb Mar Apr May T N Aup_:- S=p I Oct Nov Dec
Mark 1 2 3 4 5 6_[ 7 8_| ) A B C

b) Location of Lot Mark
Serial No. is printed on the label. The lakal isvattached te-thyoackside of the LCD module.
This is subject to change without prior riglices

Ver. 0.2 Oct. 19. 2020 31/ 34
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8-2. Packing Form

a) Package Quantity In One Box: 10 ea
Package Quantity In One Pallet: 60 ea
b) Packing Size: 365 mm x 710 mm x 448 mm
¢) Pallet ASS'Y Size: 1140 mm x 740 mm x 1036 mm

* LCM Direction(Insert to Bottom Packing): COF Down

!- -.'_o._ Description Material
: @ LCM -
;
® AL-Bag AL
© Packing,Bottom EPS
@ Packing, Top EPS
® Box Paper(SW)
® Pallet Plywood
© Tape OPP
® Angle Cover Paper(SW)
0] BAND PP
@ Wrap -
® Label Yupo
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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 rear side.

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 external force is not transmitted directly to the module.

3) Please attach the surface transparent protective plate to the surface in orderst protect the
polarizer. Transparent protective plate should have sufficient strength in ctder to the resist
external force.

4) You should adopt radiation structure to satisfy the temperature specificction

5) Acetic acid type and chlorine type materials for the cover case are riot desirable bedau;e the
former generates corrosive gas of attacking the polarizer at high terisiature and tiie: laiter
causes circuit break by electro-chemical reaction.

6) Do not touch, push or rub the exposed polarizers with glass( twaezers or anfthing hafder than
HB pencil lead. And please do not rub with dust clothes witfinch<mical treatment. Do not touch
the surface of polarizer for bare hand or greasy cloth.

(Some cosmetics are detrimental to the polarizer.)

7) When the surface becomes dusty, please wipe gentlywitii absorbenc cotten or other soft
materials like chamois soaks with petroleum behz( ne, Normal-hzxane is4ecommended for
cleaning the adhesives used to attach front /~ear
alcohol because they cause chemical damaga tojithe polarizer.

8) Wipe off saliva or water drops as soon as possiulies Their{lopga time contact with polarizer causes
deformations and color fading.

9) Do not open the case because inside girciyits do not hayvassuiiicient strength.

10) System frame should not have an izterference with nane! which can cause LC Leakage/Panel
Crack due to the contraction &% system frame at loii temperature condition or panel damage by
any other circumstances.

9-2. Operating Preciu%ioiis

1) Response time depends*on the temgard:urz.(In lower temperature, it becomes longer.)

2) Brightness depeids afi the tempeiuture,(In higher temperature, it becomes lower.) And in
lower temperawiie, response ffime(required time that brightness is stable after turned on)
becomes ivnger:

3) Be carefulfer tondensatior 2{ sudden temperature change. Condensation makes damage to
polarizarar electrical cintaceed parts. And after fading condensation, smear or spot will occur.

4) When fixad patterns aredisplayed 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 nive any mechanical and/or acoustical impact to LCM. Otherwise, LCM can't be
operate | its 16! characteristics perfectly.

7) A serew \ hich is fastened up the steels should be a machine screw.(if not, it causes metallic
fore_wn mi terial and deal LCM a fatal blow)

8) Plaase. o not set LCD on its edge.

9) Men LCMs are used for public display, defects such as Yogore & image sticking can not be
guzranteed.

18) LCMs cannot support "Interlaced Scan Method"

11) When this reverse model is used as a forward-type model (PCB on top side) or a Portrait-type
mode at storage and operation, LGD can not guarantee any defects of LCM.

12) Please conduct image sticking test after 2-hour aging with Rolling Pattern at 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 and Hazardous Materials Exposure

Strong light exposure causes degradation of polarizer and color filter.
The LCM should be avoided direct contact with hazardous materials such as sulfur,(agetic acid, chlgring,
etc. These materials may cause chemical reaction such as sulfurization, corrosiori, aisceloration, etc.

9-5. Storage

When storing modules as spares for a long time, the following precautions are necessuir;

1) Store them in a dark place. Do not expose the module to surtigh: or fluoresceit liatit. Keep the
temperature between 5°C and 35C at normal humidity

2) The polarizer surface should not come in contact wit!i anyather objece
It is recommended that they be stored in the confainer It which they ¥v@se shipped.

9-6. Handling Precautions For ProtectiorhFilm

1) The protection film is attached to the beizl with @/small (nasising tape. When the protection film
is peeled off, static electricity is genefarza‘between e fiin alid polarizer. This should be peeled
off slowly and carefully by people «hc are electrically=grounded and with well ion-blown
equipment or in such a condition, ety

2) When the module with protegticn 1i'ni attached is gicred for a long time, sometimes there
remains a very small amountiof ¢ie still on tiie bezel after the protection film is peeled off.

3) You can remove the glue‘ecsily. W!ien thédlue refnains on the bezel surface or its vestige
is recognized, pleasesipe 1h€m off with ‘aL arbent cotton waste or other soft material like
chamois soaked with'=Grial-hexane.
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