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1.0 GENERAL DESCRIPTION
1.1 Introduction

12.3inch module is a color active matrix TFT LCD module using amorphous silicon TFT* s
(Thin Film Transistors) as an active switching devices. It is a transmissive type display
operating in the normal black. The TFT-LCD has a 12.3 inch diagonally measured active area
with resolutions (1920 horizontal by 720 vertical pixel arrays). Each pixel is divided into RED,
GREEN, BLUE dots which are arranged in vertical stripe and this panel can display 16.7M

colors.

W Voo Power ( VDDP, VDDN)

——

CN1| u

TFT LCD Panel
1920 x 720

LED Power = : -
N 2 [l

Figure 1-1 Block Diagram

1.2 Features
® \Wide viewing angle (U/D/L/R) : 88/88/88/88
® Color Gamut : 75%

® Cell thickness : 1.0t
® LVDS Interface

1.3 Application

® Vehicle-mounted Production
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1.4 General Specification
<Table 1-1 General Specifications>
Parameter Specification Unit Remarks
Active area 292.032 (H) x 109.512 (V) mm 8:3
Number of pixels 1920(H) *<720(V) pixels
Pixel pitch 0.1521(H) XRGBx<0.1521 (V) mm
Pixel arrangement RGB Vertical stripe
Display colors 16.7M colors
Color gamut 75% % Typ.
Display mode Normally black
Module outline 307(H) x 126 (V) mm
Viewing Direction U/D/L/R Min 80/80/80/80
(Human Eye) Typ 88/88/88/88
3*RM5366A 3S+1G
Driver IC 1*RM57861 Raydium
Note:
1.At the U/D/L/R direction, the viewing angle is same;
2.The TFT and CF Align Direction;
Figure 1-2 The TFT and CF Align Direction
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2.0 ABSOLUTE MAXIMUM RATINGS

< Table 2-1 Environment 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 2-1

Parameter Symbol Min. Max. Unit Remarks
LC operating Voltage *1) Vop - 5.7 \% Ta=25+/-2°C
Operating Temperature Top -40 +85 T
(Humidity) RH i 90 % At60°C
Storage Temperature Ter -40 +90 C
(Humidity) RH i 90 % At60°C

temperature.

*1)Liquid Crystal driving voltage
Due to the characteristics of LC Material, this voltage varies with environmental
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3.0 ELECTRICAL SPECIFICATIONS
3.1 Electrical Specifications
Ta=25+/-2°C
Values
Parameter Symbol - Unit Notes
Min Typ. Max
TFT Gate ON Voltage VGH 16 - 18 \%
TFT Gate OFF Voltage VGL -15 - -11 Y,
TFT Common Electrode Voltage | VCOM -3 - 0 \Y TBD
Voltage of VCC 3 - 3.5 \
Current of VCC 150 - 550 mA
Supply current of LED backlight |Per string 90 mA 9 LED
Total Supply current of LED .
Backlight | gp Total 360 mA 4 strings
Supply voltage of LED backlight |Per string| 23.7 27.27 30.1 \ 4 strings

Notes :

1: AVDD should be set to satisfy the characteristic of LC .
2: VGH should be set to satisfy charging ratio of TFT pixel.

3: VCOM should be adjusted to make the flicker level be minimum and optimize display quality.

4: Frame rate=60HZ

5: BLU LED : [T 2:36%i, 43194, HyifEmax 360mA, £F Hmax 90mA

Al o—

AR AR AR A A A A A i
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NN AN N NN N Q

M AN NN N NN N ”

THERs- 1 o THER-

LED: JA. ZF3014W65P01
NTC:NCP15XH103FOSRC

Figure 3-1 LED&NTC Diagram
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3.2 BLU PINJE X :

iz oz gs T © 196415-12041-36
< Table 3-1 Update the definition of BLU LED pin

1 LED-A LED Anode
2 LED-A LED Anode
3 LED-A LED Anode
4 LED-A LED Anode
5 NC No Connection
6 NTC1 NTC thermistor terminal 1
7 NTC2 NTC thermistor terminal 2
8 NC No Connection
9 LED-K1 LED string 1 Cathode
10 LED-K2 LED string 2 Cathode
11 LED-K3 LED string 3 Cathode
12 LED-K4 LED string4 Cathode
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4.0 OPTICAL SPECIFICATION

4.1 Overview

The test of Optical specifications shall be measured in a dark room (ambient luminance <
1lux and temperature = 25+2°C) with the equipment of Luminance meter system (Goniometer
system and TOPCON BM-5) and test unit shall be located at an approximate distance 50cm
from the LCD surface at a viewing angle of 6 and ® equal to 0°. The center of the measuring

spot on the Display surface shall stay fixed.

The backlight should be operating for 30 minutes prior to measurement.

<Table 4-1 Optical Specifications>

Parameter Symbol | Condition| Min. Typ. | Max. Unit | Remark
_ O, 80 88 - Deg.
Horizontal o 50 58 5
. - eg.
Viewing Angle 9 CR> 10 g Note 1
range _ O, 80 88 - Deg.
Vertical
O 80 88 - Deg.
Luminance Contrast ratio CR - 1000 -
White luminance uniformity AY 75 - % Note 4
NTSC % 75%
X 0.292 -
White Chromaticity = ©=0°
Y (Center) 0.325 -
Xe Normal 0.650 -
Red Viewing 0.328
YR Angle 116003 F——{Typ+0.03 Note 5
Reproduction X 0.316 -
Green
of color Yo 0.628 -
Xg 0.150 -
Blue
Vs 0.059 -
R Ti 25°C 25 35
(R?:i2°”/3§a||:21‘3) Tar -20°C - - 250 ms | Note6
9 9 -30C - 600
BLU Derating T 67 - - 30% F 5-4
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Parameter | Condition | Min. Typ. [Max. Remark
©=0°
(Center)
Luminance Normal 700 850 - 1 BEF (10° ) + 1 DBEF
Viewing
Angle
Flicker - - -20dB|The customer did not specify inspection criteria
Note :

1.  Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing are
determined for the horizontal or 3, 9 o’clock direction and the vertical or 6, 12 o’clock
direction with respect to the optical axis which is normal to the LCD surface.

2. Contrast measurements shall be made at viewing angle of 6= 0° and 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. (See FIGURE 1 shown in Appendix) Luminance Contrast Ratio (CR)
is defined mathematically.

CR Luminance when displaying a white raster
Luminance when displaying a black raster

3. Center trans of white is defined as the LCD surface. Luminance shall be measured with all
pixels in the view field set first to white. This measurement shall be taken at the locations

shown in FIGURE 4 for a total of the measurements per display.

4.  The White luminance uniformity on LCD surface is then expressed as :

AY = ( Minimum Luminance of 9points / Maximum Luminance of 9points ) * 100

5. The color chromaticity coordinates specified in Table 4. shall be calculated from the spectral
data measured with all pixels first in red, green, blue and white. Measurement condition is C
- light source.

6.  The electro-optical response time measurements shall be made as FIGURE 5 shown in
Appendix by switching the “data” input signal ON and OFF. The times needed for the
transmittance to change from 10% to 90% is Tr, and 90% to 10% is Tf.
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5.0 OPTICAL TEST APPENDIX
Figure 5-1 The Definition of Vth & Vsat
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Figure 5-2 Measurement Set Up

12 g'clock direction

/HF:TICAL - 3 E]g':&;:ckdirection

STAGE
-R“x
ﬁ TOFCON

6 0'clockdirection - -
L = Lens/Screen
(@=270) Distance
.. 807 (L = 50cm }

ao*

9 0'clock |
direction b0 |

(g=180}

Figure 5-3 Response Time Testing
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Remark: The plot just for reference , simulation based on similar product. The
final result is based on the actual measurement of the final product.
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NCP15XH103FOSRB
TEMP. (deg. C) RESISTANCE (k ohm)
-40 195.6520
-35 148.1710
-30 113.3471
-25 87.5588
-20 68.2367
-15 53.6496
-10 42.5062
-5 33.8922
0 27.2186
+5 22.0211
+10 17.9255
+15 14.6735
+20 12.0805
+25 10.0000
+30 8.3145
+35 6.9479
+40 5.8336
+45 4.9169
+50 4.1609
+55 3.535
+60 3.0143
+65 2.5861
+70 2.2275
+75 1.9245
+80 1.6685
+85 1.4521
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6.0 MECHANICAL CHARACTERISTICS
6.1 Dimensional Requirements
Figure in next page shows mechanical outlines for the panel
<Table 6-1 Dimensional Parameters>
Parameter Specification Unit
Active Area 292.032 (H) x 109.512 (V) mm
Number of pixels 1920(H) > 720(V) Pixels
Pixel pitch 0.1521(H) XRGB<0.1521 (V) mm
Pixel arrangement RGB Vertical stripe
Display colors 16.7M colors
Display mode Normally black
Module thickness 7.2/10.7 mm
Module outline 307x126 mm
AA-MDL outline
L/R/U/D 9.068/5.9/5.5/10.988 mm
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7.0 MDL Outline Dimension
AV123Z7M-N18-DDP1
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8.0 RELIABILITY TEST
<Table 8-1 Reliability test>
No Test Items Conditions Remark
1 | High temperature storage test | Ta =90 ‘C, 500 hrs
2 | Low temperature storage test Ta =-40 C, 500 hrs
3 High temperature operation Ta = 85°C, 500 hrs
test
; Note1
4 Low temperature operation Ta = -40 °C, 500 hrs
test
High temperature & high
5 | humidity Ta =60 C, 90%RH, 500 hrs
operation test
6 | Thermal shock Ta=-30 C <85 C (0.5 hr), 100 cycle | oM~
operation
7 | High temp. and endurance test | Ta=70 C, 1500 hrs
6”8 Pattern, 2hrs 65C
. check pattern Gray 127,Spec:<L2
8 | Image Sticking after 5 mins, the mura must be
disappeared completely
Air Voltage: £ 8KV
9 | ESD test (Non-operation) Contact Voltage: = 6KV Note2
R: 330Q C: 150pF 3time
Air Voltage: £ 15KV Note?
10 | ESD test (operation) Contact Voltage: = 8KV
R: 330Q C: 150pF 3 time
Random: 0.015G*2/Hz, 5~200Hz
11 | Vibration Test -6dB/Octave, 200~400Hz
XYZ 8H
Note 1
1. Wiizem2HE | IE=IR25°CRKT |, -30°C~-40°CiEBThret , AMRIEER
Note 2
Class B ; EAZHESDKFAUSEARX  th5FRFER. HAFERGEPEIIAZIER
NFRERGHITESDHE.
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9.0 INTERFACE CONNECTION
9.1 The LCD Module Electrical Interface Connection
The Recommended connector is Hirose FH28-50S-0.5SH(0.5)
The connector interface pin assignments are listed in Table 9-1
Table 9-1 Pin Assignments for the LCD Connector
PIN SYMBOL Description Remark
1 GND Ground
2 VCC Power supply
3 VCC Power supply
4 VCC Power supply
5 VCC Power supply
6 GND Ground
7 ELVON EVEN LVDS Data input 0-
8 ELVOP EVEN LVDS Data input 0+
9 GND Ground
10 ELVIN EVEN LVDS Data input 1-
11 ELV1P EVEN LVDS Data input 1+
12 GND Ground
13 ELV2N EVEN LVDS Data input 2-
14 ELV2P EVEN LVDS Data input 2+
15 GND Ground
16 ECLKN EVEN Negative CLK input
17 ECLKP EVEN Positive CLK input
18 GND Ground
19 ELV3N EVEN LVDS Data input 3-
20 ELV3P EVEN LVDS Data input 3+
21 GND Ground
22 OLVON ODD LVDS Data input 0-
23 OLVOP ODD LVDS Data input 0+
24 GND Ground
25 OLV1IN ODD LVDS Data input 1-
SPEC. NUMBER | SPECTITLE PAGE
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PIN SYMBOL Description Remark
26 OLV1P ODD LVDS Data input 1+
27 GND Ground
28 OLV2N ODD LVDS Data input 2-
29 OLVv2P ODD LVDS Data input 2+
30 GND Ground
31 OCLKN ODD Negative CLK input
32 OCLKP ODD Positive CLK input
33 GND Ground
34 OLV3N ODD LVDS Data input 3-
35 OLV3P ODD LVDS Data input 3+
36 GND Ground
37 RESET Reset
38 STBYB Standby mode setting pin,active low
39 GND Ground
40 SCL SCL
41 CSB CSB
42 SDA SDA
43 ATREN Enable auto reload signal
44 VOTP OTP Voltage
45 GND Ground
46 LR Horizontal shift direction selection Note 1
47 TB Vertical shift direction selection Note 1
48 NC No Connection
49 FAULT Output for fail detection
50 NC No Connection
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Note 1:
Default LR=H
Default TB=H
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10.0 SIGNAL SPECIFICATION
10.1 LVDS Signal Timing
Table 10-1 LVDS Signal Timing
Parameter Symbol | Min. Typ. | Max.| Unit Condition
Clock frequency | RxFCLK 44 1 MHz
Horizontal Display
Area thd 960 DCLK
HS Period th 989 1002 1248| DCLK
HS Blanking | Thb+thfp 42 DCLK
Vertical Display tvd 720 TH
Area
VS Period tv 727 733 936 TH
VS Blanking | Tvbp+tvfp 13 TH
Clock period TLVCYC| 11.76 ns
1 data bit time ul 1/7 TLVCYC
Clock high time TLVCH | 2.8 4 4.2 ul
Clock low time TLVCL 2.8 3 4.2 ul
LVDS wake-up | o1 \ps 150| us
time
10.2 Signal Format Table 10-2 Signal Format
SPI:  csB =X F
son [ X0 onioo) mx aX a2 A 0K X oex e oiX e e otX oY ]
chmID= N Register address il S Regisier data >
LVDS: oOLvCLKP { \
oLvelkN ) ;.
S U G0 €E0) €5 G GE) G7) GO G0 €0
oyl EEEEN) C D) EEE)V (D) (55) €=0) €0 0D 4
ovaE Xemy =) oe ) vs ) rs Y emX e} eeiy eziX oEX
S G 6GT) G 1) ER) =D EED) GG T) SR g
Previous «g— Next
cycle Current cycle cycle
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11.0 POWER ON/OFF SEQUENCE
11.1 POWER ON SEQUENCE

, <10ms |
—

VBE .|

vos  /

i>10ps
i <

Reset

! i =16ms+T
Standby —

é =16ms

SPI A

VSP S norrré:al
VSN N norn‘?{al

11.2 POWER OFF SEQUENCE

VCC |

; ~ o
LVDS Don't care | -
Reset {0 |

: 1—»: oV

Standby ) =6 frame
VSP : : normal ; ~~ ov

E oV
VSN normal : -~
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12. Package

12.1. Packing Description
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PO RATAZERANG S, (RAL AR ZERa, W AP E.
#ikx LCD PRy FENS, ff)E KLy 30° , ANETEE T Panel S #IE: 7T AE 15 7F 51X,
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PUT, RS 50% T REAT DLREAR XU o
TARAT 2% N G i 5 LT 4, LA AR AT B S FL 2T AT

® {%fih LCD R E Ry i BT B AN i T RIBA O 7 LR i B e
1.3.4 BIEANOLE

FERUMS H G A I TAR L, RIS 24750 LCD F iy, ik G A 25 Fi e V7 2k 4 56

Bt

ANBLE YR I GO T IE U T LCD 5% 4%

T ey il i W S AN TR 26 R ANELSTH LCD.

4 LCD %88 FomZIA AR B ONRERA BOR WA B B AT RES 2RI m, Rehl 2

TE A B B Z SR AR IS, 7= SR T AT B2 7= AR K BRI R ' v A LCD HIThRg .

TR FEAR T RS T FBLR BE ) LCD W BB [R] 278K, T AR P Va2 B, AR IX S8 5 5
SEMRE LCD Al [ IEF IRV LCD 248 IEH

T LCD &M R, ARy [ m— M EDERE N, kg WA SR 2 i

HIRIN— B R TR

ESD £#i3k Panel, #i{R(EM RAEAE SRR R RERE & T8, HHAEFEE RS T/EGF

WA A A

4 LCD Ji#t7t BOE Tray #tH#kiz, LABH LW

LCD NZH AR BRI T, RBE S SR, =iRES SEITO FEik,

R~ ATk & TR .

AR BB R R LCD TR ES .

LCD &AW dn, 1H4% e hlfE b2

ANEEBEH T TCP (33 1C). PWB #t.

AR (fwoe ) FKIH .
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2.0 W
2.1, #RETTE

BRAEA oAb P b, RIS A AR N T H R AR AT
2.1.1. Lot K/h:  FANELS 1 ANMERE
2.1.2. WhRERAL. BEHLAE
21.3. BRESZY: ||
2.1.4. #ikELR: MIL-STD-105E
FERE: AQL=0.65
EARR: AQL=1.5
2.2. AR
221 KREHIBEERM:
a. EWNIRE: 23+2C;
b. ¥ /:60+10% RH;
c. JMIHIEILIE: 300~700LUX (IhfgMiR A150~250LUX);
222 BEER
Panel flIA & # IR 2 A AEE 2. 30CM~50CM;
2.2.3. WEME
ADS/ . [ Panel, FrAJ745° AN (5EELZL) (S~ S0H);
TN/ 5. M Panel, ATA 7 H10° AN (5EELZL) (SR~ HMAHD;
2.24. MERXH :
o X (ActiveXi) ;

2.3. FERREN
231, B/AR
SR X R R I AELO/L 127 /1255 H [ B 7 N S 0 ({0
2.3.2. B /HEL
R DX BRI AER/G/BIE TH AT LA IS/ RS G2k, . BRI, B e s
2.3.3. % (Bright Dot)
R X3RRI FER/G/BIEI T T 7] LAY B AL (sub—pixels);
2.3.4. B x5 (Dark Dot)
7R XA R ER /G /BIEI T AT LA IS () 25 (sub—pixels);
2.3.5. Mura
SN X3 R B AELO/L 127 /1255 18 [H] 1 WL A SRR FE AN — I G X 3k
2.3.6. MEKE
TEIE RS TR Sk A TG 2
2.3.7. AUKEE
1A B RS X2 S T A A 2
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3.0 KAt
3.1. MR ERER

BIE RS mm
Inspection Criteria
Items Details Type
A Area BI/C Area
e (W,R,G,B) N<0
Pixel Defects I N<4 Ignore Minor
TEGLNG N<0
D<0.15, Ignore ;
Foreign Material . .
RN 0.15<D<0.35N<3 ; Ignore Minor
/Dent/ Bubble/
D>0.35.N=0
Spots//Extraneous
Subst Lotk L<Imm , W<0.05mm,N<3; | Mi
) ubstances 5 nore inor
Visual W > 0.05mm, N<0 9
(Function ) W <0.05mm , Ignore ;
Inspection | gcratch LSRN 0.5mm<L<3mm,W<0.1mm, N<3 ; | Ignore Minor
W>0.1mm,N<0
5%ND AT W, fadr kAt PR
Mura HE & 80+20Lux; ‘ioniE A 42 | Ignore Minor
87
Total Minor defect N<38
Abnormal Display Not Allowed Ignore Major
Line Defect Not Allowed Ignore Major

TR TAARKBIEHRLET Panel LA HLH

X ik 1)D=HEf#, L= K& W= 5% N= §&

X %E 2) XIE L AArealiZiR[X

D=(a+h)/2

L

B/C Area:3F B~ IX

&

.

|-‘-'
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=
B Area
> A Area

A Area : Active Area
B Area : Viewing Area
C Area : Out of Viewing Area

"> Bonding Area

% Note 3) 41X} pixel ISR, THIER ST, KT 1/2 sub-pixel HIS N5 mATA; /M 1/2
sub-pixel N £ T 3 4>,

[ Larger than 152 ] [ Smaller than 172 ]
[ Invisible ] [ Visible ]
59 ND Filter
f/, ‘HM
@ ap
RiGH RFZHB

"No dot defect" "1 dot defect" "1 dot defect" " No dot defect "
(=ignored) (=counted) (=counted) (= Not counted)

% Note 4) E4:

Type 1l

Pixel &% /g 258y

Type2 Type3
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3.2. SR A LM

ARNUE Items Criterion for Defects Type EEEE
All Stain ‘ AR, OK All
el
Crack = S inas Major
Sid
e ERTRERIEE | Minor
Chipping
Corner = S ‘ HEVREAR
PNLHEX |  Chipping SEOMIIRERNAEE Minor Single Cell/FOG
/MDL P&
Burr S=AnEE R Minor
g POL , SRER/ER
S5/ MPOLZR  BRIVER |\
S (X5 ) BEERTHIE
G/ HTES IV Major
FPC/PCB RS i
FOG/MDL F=ii&E
GEPS
H
AV TCRHHFERAE ATV Minor
585 Fg(SEAMRE OK Minor
Backlight HERE MDL =
b2yl Limit Sample Minor ;
s P S
SR A OK Minor
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B : BOEX PR EREZME
HTHRBAR S FIFRIRS, BOERZRMEN TSRS %IRRT E:

® IRHEP/IO, BOEJ™ fISiEHI% P HksE A

o PERBIR B IQCK .

o i HBOEKLAE, %M BTN, K EE T AR R 4007k A HEE U .

© T R P T RS R A RO IR % P QARSI 14 [FBOE CSHiI T3
{3 0 R AR

© % BOE fh MU, X TR 5 1 4 FIBOE A 41 3%

© X5 FEAL T i ot B (]I B AT S AR SN X T ST AR AN BRI, XUT ZEPOA AR R
BRI R 2%
FERAUT O, BRORIR & R A
a. JTUORIN ]
b. LCMTESAT BER R I SEVF N A28 =712 K
c. LOMPERA BN IR VE T, #%7 Bu % 1 KR T IRT B 4EIE Y




