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1.0 GENERAL DESCRIPTION
1.1 Introduction

PV185003S0730D is a color active matrix TFT LCDOpen Cell using amorphous silicon

TFT's (Thin Film Transistors) as an active switching devices. This Open Cell has a 18.5

inch diagonally measured active area with FHD resolutions (1920 horizontal by 1080

vertical pixel array). Each pixel is divided into RED, GREEN, BLUE dots which are

arranged in vertical stripe and this module can display 16.7M colors. The TFT-LCD Open

Cell panel is adapted for a low reflection and higher color type.
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1.2 Features

® LVDS interface with 2 pixel / clock

® High-speed response

® Low color shift image quality

® 3-bit color depth, display 16.7M colors

® \Wide viewing angle

® DE (Data Enable) only mode

® {HADS technology is applied for high display quality
® ROHS compliant




1.3 Application

® Commercial Digital Display
® Display Terminals for Control System
® Landscape Display

1.4 General Specification

< Table 1. General Specifications >

Parameter Specification Unit Remarks
Active area 408.96(H) x230.04(V) mm
Number of pixels 1920(H) x1080(V) pixels
Pixel pitch 213(H) x213(V) um
Pixel arrangement Pixels RGB Vertical stripe
Display colors 16.7M colors | Real 8bits
Display mode Normally Black

At center point
Open C-eII 3.8% % . p '
Transmittance With BOE YR#; BLU
Dimensional outline 430.37(H)x254.6(V)x11.2(D) mm Detail refer to drawing
Weight TBD g
. 17.15W typ. 23W BLU Consumption

Power Consumption max. Watt 14.4W typ 17W max
Surface Treatment Haze 25% , 3H




2.0 ABSOLUTE MAXIMUM RATINGS

The followings are maximum values which, if exceed, may cause faulty operation or
damage to the unit. The operational and non-operational maximum voltage and current

values are listed in Table 2.

< Table 2. Open Cell Electrical Specifications >

[VSS=GND=0V]
Parameter Symbol Min. Max. Unit Remark
Power Supply Voltage VDD VSS-0.3 6.5 \Y Ta=25°C
Operating Temperature Top -20 +70 °C
Tsur -30 +80 °C
Storage Temperature -
Ter -30 +80 C
i ' Note 1
Oper_at_lng Ambient Hop 10 80 %RH
Humidity
Storage Humidity Hst 10 80 %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.
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3.0 ELECTRICAL SPECIFICATIONS

3.1 TFT LCD Open Cell

< Table 3. Open Cell Electrical Specifications >

[Ta=25+2 °C]

Values .
Parameter Symbol - Unit [ Remark
Min Typ Max
Power Supply Input Voltage VDD 4.5 5.0 55 \
Power Supply Ripple Voltage VRP 200 mV
Power Supply Current IDD - 550 | 1400 | mA Note 1
Power Consumption PDD - 2.75 6.0 | Watt
Note 2
Rush current IRUSH - - 3.0 A
Differential Input High
Threshold Voltage VLVTH i ) +100 | mv
LVDS Differential Input Low
Interface Threshold Voltage VLVTL | -100 - - mV
Common Input Voltage VLVC 1.0 1.2 1.4 \%
Input High Threshold
VIH 2.7 - 3.3 Vv
CMOS Voltage
Interface Input Low Threshold
VIL 0 - 0.6 \%
Voltage
Note 1 : The supply voltage is measured and speciied at the interface connector of LCM.

The current draw and power consumption specified is for VDD=5.0V,
Frame rate f,,=60Hz and Clock frequency = 74.25MHz.

Test Pattern of power supply current
b) Max Skip 1 dot Pattern (L255)

RGBR GBRGBRGB

a) Typ : Mosaic 7X5 (LO/L255)

Note 2 : The duration of rush current is about 2ms and rising time of Power Input is 1ms(min)

c) Flicker Pattern




4.0 INTERFACE CONNECTION

4.1 Open Cell Input Signal & Power
- LVDS Connector : 1S100-L30R-C23 (UJU) or Equivalent.

< Table 4. Open Cell Input Connector Pin Configuration >

1

30

]

Pin No Symbol Description Pin No Symbol Description
1 RXO0- Negagi]:/g ;’(Lallrgs?ols;gw data 16 RXEL+ PositivFe) i‘)l;;?ris?l]zif/slizo&data of
2 RX00+ POSitivePiTXr:I”S”(“Osgg)‘ dataof | 47 GNG Power Ground
o | o | NemeTemesn |y | e | Mo e
4 RXOL+ PositivePiTXrealnir?ci)sE)igr; data of 19 RXE2+ Positivg i;?r;s?g\s/slizol\rll)data of
5 RXO2- Nega‘;i]:/g ;’(;allnzs?ol?asgy data 20 RXEC- Negative;’(r;rarznlils)sion Cloc
6 RXO2+ Positivep'il;(r:In;n(w(i)sEigr; data of 1 RXEC+ Positive ngrsgi\ls)sion Clock
7 GND Power Ground 22 RXE3- Negag]ivsizgfgs(rgi\iséi{; data
8 RXOC- Negative ng[s)rgi)ssion Clock 23 RXE3+ Positivgilg?gsg$é0£)data of
9 Rxoc+ | Fositive Tr(a‘ggg;“o” Clock | 54 GND Power Ground
10 RXO3- Negaﬂ:g;gg}sr(n(;sgié)); data 25 NC No. Connection
1 | RXO03+ POSitivePiT):ea‘I”;nggg dataof | og NC No. Connection
12 | RXEoO- Nega;]i"si;fgs(”gsséol\g data | o7 NC No. Connection
13 RXEO+ Positiv; ilg?részg\s/slizol\r})data of 08 VDD
14 | oND | Power Ground 29 VDD Power Supply: +5V
s | e | ey | ® | e

Note : 1.Pin 24 should be connected with GND.

2. NC(Not Connected) : This pins are only used for BOE internal operations.
3. Input Level of LVDS signal is based on the EIA-644 Standard.
4. Data format: VESA only.



4.2 LVDS Interface
- LVDS Receiver : Timing Controller (LVDS Rx merged) / LVDS Data : Pixel Data

< Table 5. Open Cell Input Connector Pin Configuration >

8-bit LVDS Type
Channel No. Data No.

NS

Bit-0 RO

Bit-1 R1

Bit-2 R2

0 Bit-3 R3
Bit-4 R4

Bit-5 R5
Bit-6 GO
Bit-0 Gl
Bit-1 G2
Bit-2 G3
1 Bit-3 G4
Bit-4 G5

Bit-5 BO

Bit-6 B1

Bit-0 B2

Bit-1 B3

Bit-2 B4

2 Bit-3 B5
Bit-4 HS
Bit-5 VS
Bit-6 DE
Bit-0 R6
Bit-1 R7
Bit-2 G6
3 Bit-3 G7
Bit-4 B6

Bit-5 B7

Bit-6 -




4.3 LVDS Rx Interface Timing Parameter
The specification of the LVDS Rx interface timing parameter is shown in Table 6.

<Table 6. LVDS Rx Interface Timing Specification>

Item Symbol Min Typ Max Unit Remark
CLKIN Period tRCIP 12.83 13.47 16.66 nsec
Input Data O tRIP1 -0.42 0.0 +0.42 nsec
Input Data 1 tRIPO tRCIP/7-0.42 tRCIP/7 tRCIP/7+0.42 nsec
Input Data 2 tRIP6 2 xtRCIP/7-0.42 2 xtRCIP/7 2 xtRCIP/7+0.42 nsec
Input Data 3 tRIP5 3 xtRCIP/7-0.42 3 xtRCIP/7 3 xtRCIP/7+0.42 nsec
Input Data 4 tRIP4 4 xtRCIP/7-0.42 4 xtRCIP/7 4 xtRCIP/7+0.42 nsec
Input Data 5 tRIP3 5 xtRCIP/7-0.42 5 xtRCIP/7 5 xtRCIP/7+0.42 nsec
Input Data 6 tRIP2 6 xtRCIP/7-0.42 6 xtRCIP/7 6 xtRCIP/7+0.42 nsec
B tRIP2 _
. tRIP3 g
B tRIP4
B tRIP5 .
<« (RIP6 o
tRIPO
tRIP1 «0‘
RXZz +/- £><Rxl ><Rx0 ><Rx6 ><Rx5 ><Rx4 ><Rx3 ><Rx2 ><Rx1 ><Rx0 >
*72=0,1,23
RXCLK+ ____ /] Vdiff=0[v] tRCIP Vdiff=0[v]

* Vdiff = (RXz+)-(RXZ-), ...

,(RXCLK+)-(RXCLK-)




4.4 LVDS Rx Interface Eye Diagram

< Table 7. LVDS Rx Interface Eye Diagram>

Symbol Min Typ Max Unit Note
A - 150 - mV
B - 150 - mV
C - 0 - mV
D - -150 - mV
E - -150 - mV
F - 0 - mV

1T

Notes: 1. Time F to A,B to C,C to D,E to F is 150p second.

2. LVDS clock=85Mhz.

3. The time A to B=1T-2*TRSKM-2*150ps.

- —




4.5 LVDS Receiver Differential Input

< Table 7-1. LVDS Receiver Differential Input>

Symbol Parameter Min Typ Max Utm Condition
R Differential input high +0.1 V | RxVCM =1.2V
XVTH threshold voltage ' o
R Differential input low 0.1 vV
XVTL threshold voltage '
Input voltage range
R 0 2.4 \%
XVIN (singled-end)
R Differential input common IV, |12 2.44Vol2| Vv
XVeM mode voltage D TP
| Vip | Differential input voltage 0.1 0.6 \%

Single- end Signals

RXN RXP RXN— -|V,D| < RyvrL="LOW"

_________ Differential Input Voltage
|VID|
_L =

RXP  RXN= |V.D| > Ryvtn= "HIGH"

Ryvem—

RXP
Rxvem

GND

Differential Signal

RXP-RXN




5.0 SIGNAL TIMING SPECIFICATION
5.1 Timing Parameters (DE only mode)

< Table 8. Timing Table >

Item Symbols Min Typ Max Unit
Frequency 1/Tc 60 74.25 78 MHz
Clock High Time Tch - 4/TTc -
Low Time Tcl - 3/7Tc -
1100 1125 1149 lines
Frame Period Tv
48.5 60 63 Hz
Horizontal Active Valid | ty - 960 - teik
Display Term Total |t | 1060 1100 1200 teLk
Vertical Active Valid |ty - 1080 - thp
Display Term Total |ty | 1100 1125 1149 top
Notes: This product is DE only mode. The input of Hsync & Vsync signal does not have an effect on normal
operation. < Table 9. LVDS Input SSCG>
Symbol Parameter Condition Min Typ Max | Unit
F LVDS Input frequency - 60 | 74.25 78 MHz
F=100MHz
Twsk | LVDS channel to channel skew Vc=1.2V -380 - +380 ps
V,p=1£400mV
Modulating frequency of input cl
Fumon | gk during SSC 60 85 KHz
Maximum deviation of input 0
Fivoev | clock frequency during SSC -3 ) +3 &
Tevey | Cycle to Cycle jitter - - 100 ps




5.2 Signal Timing Waveform

5.2.1 Sync Timing Waveforms

V-Sync Over 3 H-sync
&
7
o] NN |
Fix H-Sync width Area
PE < U U

1) Need over 3 H-sync during V-Sync Low

2) Fix H-Sync width from V-Sync falling edge to first rising edge

5.2.2 Vertical Timing Waveforms

mewk ZZ 1111

R7 ~RO

& Tv »
) Tvd R
7
AN
e [ L L L
G7~G0 Invalid Data | X,1 |><| X,2 |><| |><| X,y |><| |><|><,1080| Invalid Data |x+1,1

B7~B0O



5.2.3 Horizontal Timing Waveforms

Ts

ENAB 4|

RA7 ~RAO
GB7 ~GBO
BB7 ~BBO

RB7 ~RBO

GB7 ~GBO
BB7 ~BBO

DE

|DA1 | DA2|

| DAn | | | |DA958|DA959|DA960| Invalid

Data | DA1 | DA2| DA3|

|DB‘I |DBZ|

| DBn | | | |DB958|DBBS9|DB%O| Invalid

Data |DB1 |DBZ|DB3|

Tch

v




5.3 Input Signals, Basic Display Colors and Gray Scale of Colors

< Table 10. Input Signal and Display Color Table >
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5.4 Power Sequence

To prevent a latch-up or DC operation of the Open Cell, the power on/off sequence shall
be as shown in below

0.9vDD| A 0.9vDD /
Power Supply 0.1VDD - / 0.1VDD
VDD oV 7
T1 —
— 75| 19
‘I |4
Al
_ Valid
Interface Signal
(Input Data ) oV
AI3L AI4L
P
BLU ON/OFF Enable :

LED _EN oV —

< Table 11. Sequence Table >

Values .
Parameter in ih Max Units

T1 0.5 - 20 ms
T2 10 - 100 ms
T3 200 - - ms
T4 200 - - ms
T5 0 - - ms
T6 1 - - S

Notes: 1. Back Light must be turn on after power for logic and interface signal are valid.
2. Even though T1 is out of SPEC, it is still ok if the inrush current of VDD is below the limit.
3. When VDD<0.9VDD(Typ.),Power off.

4. T7 decreases smoothly, if there were rebounding voltage, it must smaller than 5 volts.



6.0 OPTICAL SPECIFICATIONS

The test of optical specifications shall be measured in a dark room (ambient luminance dL lux

and temperature=25 r2 - ) with the equipment of Luminance meter system (Goniometer

system and PR730) and test unit shall be located at an approximate distance 180cm from

WKH /&' VXUIDFH DW D YLHZLQJ D QdWeHefRrto RO G;)adh¥x®O WR

RIfFORFN GLUHFWLRR WKHYUWKXKKHW  RIFORFN GLUHEWLRQ 3X.
DV WKH RIFORFN GLYBFWLRQV3IWKHNV RODRGRFN GLUHFWLRQ

VFDQQLQJ DQG RU ‘' WKH FHQWHU RI WKH PHDVXULQJ VSRW

fixed. The measurement shall be executed after 30 minutes warm-up period. VDD shall be

12.0V at 25 . Optimum viewing angle directionis fFORFN

< Table 12. Optical Table >
[VDD = 12.0V, Frame rate = 60Hz, Ta =25+2 - ]

Parameter Symbol [ Condition | Min Typ Max [ Unit [ Remark
. '3 80 89 Deg.
Viewing Horizontal
' 9 80 89 Deg.
Angle CR>10 Note 1
_ ' 12 80 89 Deg.
Vertical
' 6 80 89 Deg.
Contrast ratio CR 800:1 |1200:1 - Note 2
: W, 0.309
White
W, 0.310
R, 0.652
_ Red , q
Reproduction R, (Center) | TYP. | 0.338 | TYP. Note 3
of color s G, Normal -0.03 | 0.314 | +0.03 With BOE
reen awi 3
G, Viewing 0.606 YRz BLU
Angle
B, 0.149
Blue
B, 0.059
Color Gamut 67 72 - %
Response Time GTG - 14 - ms Note 4
Gamma Scale 2.0 2.2 2.4
Cell Transmittance 3.4 3.8 - %




Note :

5.

. Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing are

GHWHUPLQHG IRU WKH KRUL]JRQWDO RU RYFORFN GLUHFWLF
direction with respect to the optical axis which is normal to the LCD surface.

. Contrast measurements shall be made at viewing angle of & 0 gand at the center of the LCD

surface. Luminance shall be measured with all pixels in the view field set first to white, then
to the dark (black) state. Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster

CR = Luminance when displaying a black raster

. The color chromaticity coordinates specified in Table 12.shall be calculated from the spectral

data measured with all pixels first in red, green, blue and white. Measurements shall be
made at the center of the panel. The BLU is used by BOE.

. Responsetime T, VKDOO EH PHDVXUHG E\ VZLWFKLQJ WKH VLJQDO IUI

level of J U DA responsetime T; VKDOO EH PHDVXUHG E\ VZLWFKLQJ WKH
OHYHO RI JUD\” WRDY¥ OHYHO RI

Definition of Transmittance (T%) :
Module is with white(L255) signal input

Luminance of LCD Module
Transmittance = x 100 %
Luminance of BLU




