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1.Module Classification Information

RFY1230A-6WH-LNG

R F Y 123 | OA - 6 w H - L N G
1 3 5 - 6 7 8 - 9 10 11
Item Description
1 R : Raystar Optronics Inc.
2 Display Type : F>TFT Type, J— Custom TFT
Solution: A: 128x160 B:320x234 C:320x240 D:480x234 E:480x272
: F:800x480 G:640x480 H:1024x600 1:320x480 J:240x320
K:1280x800 L:240x400 M:1024x768 N:128x128 0:480x800
P:640x320 Q:800x600 S:480x128  T:800x320
4 | Display Size : 12.3" TFT
5 | Version Code.
Model Type:
A TFT LCD 6 : TFT+FR
E : TFT+FR+CONTROL BOARD H: TFT+D/V BOARD
6 |J:TFT+FR+A/D BOARD | : TFT+FR+D/V BOARD
N : TFT+FR+A/D BOARD+CONTROL BOARD | B : TFT+POWER BD
S : TFT+FR+POWER BOARD (DC TO DC)
1: TFT+CONTROL BOARD
Polarizer |—-Transmissive, W. T, 6:00 ; C—Transmissive, N. T, 6:00
Type L—Transmissive, W.T,12:00 ; F—Transmissive, N.T,12:00
’ Y—Transmissive,W.T, IPS TFT ;
7 Temperature
A—Transmissive, N.T, IPS TFT
range,
. . . Z—Transmissive, W.T, O-TFT
View direction
R—Transmissive, Super W.T, O-TFT
N—Transmissive, Super W.T, 6:00;
Q—Transmissive, Super W.T, 12:00
V—Transmissive, Super W.T, VATFT
W : LED, White H : LED, High Light White
8 Backlight -
F : CCFL, White
9 Driver Method | D: Digital A:Analog L:LVDS M:MIPI
N : without control board A : 8Bit B : 16Bit
10 Interface
S:SPI Interface  R: RS232 U:USB I: 12C
N : Without TS S ! resistive touch panel
11 TS C : capacitive touch panel capacitive touch panel (G-F-F)

G : capacitive touch panel(G-G)
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2.Summary
TFT 12.37 (24 : 9) is a IPS(In-Plane Switching) color active matrix TFT liquid crystal display

that use amorphous silicon TFT as switching devices. This module is a composed of a
TFT_LCD module, Itis usually designed for indusrial application and this module follows

RoHs.
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3.General Specifications

B Size: 12.3 inch

B Pixel Number: 1920 x R.G.B. x 720 pixel

B Module dimension: 313.4 x 135.86 x10.15 mm
B Active Area: 292.32 (H) x 109.62 (V) mm

B Pixel Pitch: 0.1523(H) x 0.1523(V) mm

B LCD type: TFT, Normally Black, Transmissive
B Gray Scale Inversion Direction: ALL

B Backlight Type: LED ,Normally White

B With /Without TP: With CTP

B Surface: Glare

*Color tone slight changed by temperature and driving voltage.
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RFY1230A-6WH-LNG

4.Interface
4.1. TFT LCD MODULE

No Symbol Description

1 GND Power ground

2 GND Power ground

3 Rxoin0 -LVDS differential data input (Odd data)
4 Rxoin0+ +LVDS differential data input (Odd data)
5 GND Power ground

6 Rxoinl1- -LVDS differential data input (Odd data)
7 Rxoinl+ +LVDS differential data input (Odd data)
8 GND Power ground

9 Rxoin2- -LVDS differential data input (Odd data)
10 Rxoin2+ +LVDS differential data input (Odd data)
11 GND Power ground

12 RxoCLK- -LVDS differential clock input (Odd clock)
13 RxoCLK+ +LVDS differential clock input (Odd clock)
14 GND Power ground

15 Rxoin3- -LVDS differential data input (Odd data)
16 Rxoin3+ -LVDS differential data input (Odd data)
17 GND Power ground

18 Rxein0- -LVDS differential data input (Even data)
19 Rxein0+ +LVDS differential data input (Even data)
20 GND Power ground

21 Rxeinl- -LVDS differential data input (Even data)
22 Rxeinl+ +LVDS differential data input (Even data)
23 GND Power ground

24 Rxein2- -LVDS differential data input (Even data)
25 Rxein2+ +LVDS differential data input(Even data)
26 GND Power ground

27 Rxein3- -LVDS differential data input(Even data)
28 Rxein3+ +LVDS differential data input (Even data)
29 GND Power ground

30 STVD Feedback signal

31 GND Power ground

32 RESET Global reset pin

33 GND Power ground

34 VDD Power input

35 VDD Power input
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36 VDD Power input
37 VDD Power input
38 VDD Power input
39 GND Power ground
40 GND Power ground

I: Digital signal input, G:GND, P:Power input ,O: Digital output
Connector Pin 1 position

194 . AN
BJ0R]
i.-
Ges) () CJ O CI Al ) ) Gy
¥ ¥ L L ¥ L L
Pin1 Pind0

Note: B Pinl and B Pin42 are connected metal of connector surface, please fixed to ground.
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5.Contour Drawing

RFY1230A-6WH-LNG
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The non-specified tolerance of dimension is £0.3 mm .
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39160 TNNO. [SYMBOL | JINNO. [SYMBOL
10.08 31144 LCM = T [GND 7T [Rxeinl-
= = 7 [GND | [22 Rent+
1.0mm 3 [RxoinC- 23| GND
— 4 xoin0+ 24 RxeinZ-
5[ GND | [ RxeinZr
E ’/ 6 [Rxoinl- 76 | GND
" l 7 XoinI+ 27 |Rxein3-
| i 3 B[ GND | [28 Rxem3+ |
5.00 p i g [RxomZ- | [29 | GND
s I/ 0 RxoinZ | [30[STVD
9k i T [ GND 3T [ GND
K == V / 17 RxoCLR- | [3Z [RESET
& S | o
! % 15 [RXoIn3- 35 | VDD
‘ g 6 Rxon3+ | [36 | VDD
7 [GND | [37 [ VDD
L A A i / e (oD
1 9 Rxen0+ | [39 [ GND
Y 70 [ GND 70 [ GND

= TNNO. [SYMBOL

T YDDE3V)

7 [ GND

8 T RST

m. 7 DAV

i 0.0 5 FCLZ8V)

e L

The non-specified tolerance of dimension is £0.3 mm .
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6.Absolute Maximum Ratings
Item Symbol Min | Typ Max Unit
Operating Temperature TOP -30 — +85 T
Storage Temperature TST -40 — +95 T

Note: Device is subject to be damaged permanently if stresses beyond those absolute

maximum ratings listed above
1. Temp. =60°C, 90% RH MAX. Temp.>60°C, Absolute humidity shall be less than 90% RH

at 60°C
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7 .Electrical Characteristics
7.1. Driving TFT LCD Panel

Item Symbol MIN TYP MAX Unit
VD 3 3.3 3.6 Vv
Power voltage
IVDD - 1.1 1.4 A
Operating Temperature TOP -30 85 T -
Storage Temperature TST -40 95 T -

Notel : Test pattern is the foIIowing‘picture (white pattern)

7.2. Signal DC Electrical Characteristics

Parameter Symbol MIN TYP MAX Unit Notes
Differential input high i ) -
threshold RyvtH 200 mV RXVCM—l.ZV
Differential input low _
threshold Rxvri -200 - - mV  Rxvem=1.2V
Input voltage range i
(singled-end) R | | 0.7 16 v
Input differential voltage [Vipl 200 - 600 mV
Differential input Common
Mode voltage Rxvewm 1.0 1.2 1.3 Vv

Single-end Signal
LVDS+ AT T
-.“X X B -'X- --.J. ..:--- -X.- B T;;-X--.
LVDS- - -
Ry istiming Rxvcm

GND

Differential Signal

Fig. 1 LVDS DC characteristics diagram
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BACKLIGHT UNIT
ltem Symbol MIN TYP | MAX | Unit Remark
Forward Current IF - 480 520 | mA
Forward Voltage VF - 32 33 Vo[
Backlight Power consumption WBL - 1536 | 17.16 | W
LED Lifetime - 70000 - - Hrs |-

Note 1: Each LED: IF =60 mA, VF =3.2V.

Note 2: Optical performance should be evaluated at Ta=25°C only.

Note 3: If LED is driven by high current, high ambient temperature & humidity condition. The
life time of LED will be reduced. Operating life means brightness goes down to 50% initial

brightness.

Typical operating life time is estimated data.

Al

DDA WD,
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8.AC Electrical Characteristics
8.1. Differential signal AC characteristics

Parameter Symbol MIN TYP MAX Unit Notes
Clock frequency RXVTH 44.7 47.5 61 MHz
Input data skew Vid=200mv
mgr o RXVTL - - 200 ps |[Rxvem=1.2v

9 Notel

Clock strobe width | RXVIN 1200 - - ps
Clock high time VID - 4/(7*RxrcLk) - ns
Clock low time RXVCM - 3/(7T*RxrcLk) - ns

Note1. For the Data Skew Margin,”Input Signal Skew + Input Signal Jitter” must be smaller
than TRSKM.

:-= VFaror —PE

- X : X X
FxDCLE
Préavious Cycle = -

D MO23
RaE N2

1 Cycle —ﬂ

RN 3-
RxfEIND.23-

oL
" Pravicus Cycle ——  1Cyus
BWATA
i
[y
[Vl
T T Tan
Wy

ALL RIGHTS STRICTLY RESERVED, ANY PORTION OF THIS PAPER SHALL NOT BE
REPRODUCED COPIED, OR TRANSFORMED TO ANY OTHER FORMS WITHOUT
PERMISSION FROM AU OPTRONICS CORP.
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Fig.1 Data skew margin Differential Input Data Format

RxOCLK+ \ /
RxOCLK- / \

RxOIND +/- <'=3_R'>{:D_4D>§<D_GJ Xo_as Yo ma W o ma X ra }{a_m}(a_m};(a_en}{n_ns}
RXOINT +/- {CLG?}{D_m:}:nia_m}(c_s:}{aﬁs}{a_m}(:c:_aa}{c_sz}(c_a-);(:c:_m X o)
RxOINZ +/- {D_sa}{c_sz}ér: e X X ¥ossXoss :_!{cu_ea‘\;{'ﬁ_ez‘:ii’: 5z Yovs)
RxOIN3 +/- {ﬁ.ﬁ?}{u_%)%[: - X o810 ss ¥o_a7¥o_cs }{a_m}{a_na;éi . o)

RXEIND +/- (&R }{:E_HJ}‘:{E_m X ERs = ra W e raXe re Xz m }{E_q:%_a: Wers)
RxEINT +- (=22 )55 jl;{s_m Wz _20 Xz o8 ) &4 X5 _c3 :}{E_m){g_m};(g_m}{g_en}
RXEIN2 +/- {E—E:*:“{E—“)j( XX :’{E—EEKE—E“}{E—@{%EEE X
RXEIN3 +/= (E-H?}{E_H&i{ : XE_ETXE_EEXE_E?:;{E_GE}{E_H?}{:E_qak;: - X))

Fig . 1 LVDS input data VESA format
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8.2. Timing Condition
a. DE Made
ltem Symbol Min Tvp. Max Unit Reamark
Clack fraquancy Focue 447 47.5 &1 MHz
Haorizantal pariod area TH 1020 1040 1200 DGLK
Harizantal dieplay araa Thr =280 280 280 DCLK
Horizontal Blanking araa Taz &0 ao 240 DCLK
Vertical period area Ty 730 T80 B4 Th
Verfical disolay araa Tur 720 720 720 TH
ertical Blanking araa Tz 10 420 120 Th
Frame rate Fa 55 &80 G5 Hz
b. Timing Diagram
T
Display Data —— Valid Data Valid Data -
lvp Tyr

= [UTUHULT LU

oo LU = UL = UL

DE ] Thg | Tim —

RGE Even Data En E ————————— o - E ﬂﬂ. ———

8.3. Feedback Signal Timing for Detected Function

[tam Symbaol Min Typ Max Unit Remark
STV Veron | WDD-0.3 - VoD W lzmym.u= 200UA
- Varvoy GMD - GMD=0.3] WV lsrype = -200UA
STVD frégquancy Farm 55 g0 B85 HZ
STVD pariad Taro 15.4 16.6 18.2 TE
STVD pulss width Twamvo 18 21 23 us
STVD b=Topman—
H—— — — — — = Terp — — — — — — 2
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8.4. RESET Function
Item Symbal Min Typ Max Unit Remark
RESET T1 1 - 20 me

T

oD
RESET \m - /

----------------------- e £ |

- [Epp—— -

8.5. Power ON / OFF timing
The LCD adopts high voltage driver IC, so it could be permanently damaged under a wrong
power on/off sequence. The suggested LCD power sequence is below:

a. Power on sequence

Valus :
Parametar Min. Typ. Max. Unit
T1 0.5 - 15 £
T2 1 - 20 £
T3 1] - 20 T
T4 500 - - £

Power on sequence

Oy VDD
VDD : :‘l
LG : GHD

1"
L 0% o bo
RESET ! i/
| I [
At GND
| [
L : TR Voo
Digital Imput I :
(R OINDY 213 +i- U ameyd 1
RyOCLE +i : GND
RXEINDA/23 +£) g
| 1 |
i a0% VLED
|
I
| |
ANODE1/2 : oy aND
I T4 o
| |
| I
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b. Power OFF sequence

Parameter _ valua Unit
Min. Typ- Max.
T 200 -- - me
T2 (] =a 20 ms
T3 1 - 20 me
Power off sequence
L wDD
VDD ;L%
__________________________ S 1% GHND
|
| |
704 VDD
RESET J Tz Y
3 )
| S
________________ I - GMD
|
|
],
Digital Input o vee
(RxDINDA20 +L | -
RAOCLE 4L cmmmcceme—maeae- i e GND
RsEINIL23+5) :
™ !

005 : : VILED
ANODE1/2 |
........ 105 GHND

c. VDD ON/OFF

Paramater e Unit
Min. Ty¥p. Max.
T 1000 . - ms
VDD ON / OFF
L T
: VDD
VDD &
e I“’"’ GND
d. RESET ON/OFF
Parameter o Unit
Min. Typ. Max.
T1 1000 - - ms
RESET ON/OFF
' ™ ]
: VDD
|
RESET - 3% 4
------------------------ e (GHD
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9.0ptical Characteristics

RFY1230A-6WH-LNG

Item Syorlnb Condition. Min | Typ. | Max. | Unit Remark
H Tr o o - 12 - .ms
Response time 6=0° ~ ®=0 Note 3,5
Tf - 13 - .ms
_ At optimized
Contrast ratio CR o 800 | 1000| - - Note 4,5
viewing angle
Whit Wx Note
Color Chromaticity 0=0° - =0 | 0:26 | 031 ] 0.36
e Wy 0.28 | 0.33 | 0.38 2,6,7
OR - 85 -
Viewing angle Hor.
oL - 85 -
(Gray Scale o7 CR=10 Deg. Note 1
Inversion Direction) Ver. 85
oB - 85 -
Center
Brightness - - 750 | 800 | - | cd/m? of
display

Note 1: Definition of viewing angle range

Normal line

O=p=0
12 O clock direction
). »«éc\bu b, =90
- i
// /
0.=90 y — S,

\
-

Active Ar@}y
LCD Panel

b, oo

6 O’clock direction
Definition of viewing angle

Fig.9.1.
Note 2: Test equipment setup:

r =90

After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the
measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. Optical specifications are measured by Topcon BM-70rBM-5 luminance meter

1.0° field of view at a distance of 50cm and normal direction.
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Photo detector
Normal line

0 =p=0
T 12 O’c\qck direction
500mm Pr=90

s /
©.=90" = = Or =90
/Kcﬁve Ared/
LCD Panel

e
P s =90
6 O’clock direction

Fig. 9.2. Optical measurement system setup
Note 3: Definition of Response time:
The response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time, Tr, is the time between photo detector output intensity changed
from 90%to 10%. And fall time, Tf, is the time between photo detector output intensity changed
from 10%to 90%

Display
Data” < White(TFT OFF) | Black(TFT ON) [ White(TFT OFF)

100%
90%

(anjea aAnejay)
ndjno J0j0339p 00y4

10%
0%

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the "White" state
Luminance measured when LCD on the "Black" state

Note 5: White Vi = Vi50 + 1.5V

Black Vi = Vi50 + 2.0V

“t” means that the analog input signal swings in phase with VCOM signal.

“t” means that the analog input signal swings out of phase with VCOM signal.

The 100% transmission is defined as the transmission of LCD panel when all the input
terminals of module are electrically opened.

Contrast ratio (CR) =

Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel are
electrically opened.
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10.Reliability

Content of Reliability Test (Super Wide temperature, -30°C~857C)

RFY1230A-6WH-LNG

Environmental Test

Test Item Content of Test Test Condition Note
High Temperature |Endurance test applying the high storage 95C 2
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the low storage -40°C 1,2
storage temperature for a long time. 200hrs
High Temperature |Endurance test applying the electric stress (85C —
Operation (Voltage & Current) and the thermal stress to [200hrs
the element for a long time.

Low Temperature |Endurance test applying the electric stress |-30°C 1
Operation under low temperature for a long time. 200hrs
High Temperature/ |The module should be allowed to stand at 60|60°C ,90%RH 1,2
Humidity storage  |'C,90%RH max 96hrs
Thermal shock The sample should be allowed stand the -30°C/85C —
resistance following 10 cycles of operation 10 cycles

-30C 25C 85C

_ . >
30min  5min 30min
1 cycle

Vibration test Endurance test applying the vibration during |Total fixed 3

transportation and using.

amplitude : 1.5mm
Vibration
Frequency :
10~55Hz

One cycle 60
seconds to 3
directions of

X,Y,Z for Each 15
minutes

Static electricity test

Endurance test applying the electric stress to
the terminal.

VS=x600V(contact)

+800v(air),
RS=330Q
CS=150pF
10 times

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.

Page 21, Total 23 Pages




Vs

RAYSTAR

v
v

RFY1230A-6WH-LNG

Page: 1

LCM Sample Estimate Feedback Sheet

Module Number :

1 - Panel Specification :

1. Panel Type : o Pass o NG,
2. View Direction : o Pass o NG,
3. Numbers of Dots : o Pass o NG,
4. View Area : o Pass o NG,
5. Active Area : o Pass o NG,
6.0Operating Temperature : o Pass o NG,
7.Storage Temperature : o Pass o NG,
8.0Others :

2 ~ Mechanical Specification :
1. PCB Size : o Pass o NG,
2.Frame Size : o Pass o NG,
3.Materal of Frame : o Pass o NG,
4.Connector Position : o Pass o NG,
5.Fix Hole Position : o Pass o NG,
6.Backlight Position : o Pass o NG,
7. Thickness of PCB : o Pass oNG,
8. Height of Frame to PCB : | o Pass o NG,
9.Height of Module : o Pass o NG,
10.Others : o Pass oNG,

3 -~ Relative Hole Size :
1.Pitch of Connector : o Pass o NG,
2.Hole size of Connector : o Pass o NG,
3.Mounting Hole size : o Pass o NG,
4.Mounting Hole Type : o Pass o NG,
5.0thers : o Pass o NG,

4 ~ Backlight Specification :
1.B/L Type : o Pass o NG,
2.B/L Color : o Pass oNG,

3.B/L Driving Voltage (Referen

ce for LED Type) : o Pass o NG,

4.B/L Driving Current : o Pass o NG,
5.Brightness of B/L : o Pass o NG,
6.B/L Solder Method : o Pass o NG,
7.0thers : o Pass o NG,

>> Gotopage2 <<
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Page: 2

Module Number :

5 - Electronic Characteristics of Module :

1.Input Voltage : o Pass o NG,
2.Supply Current : o Pass o NG,
3.Driving Voltage for LCD : o Pass o NG,
4.Contrast for LCD : o Pass o NG,
5.B/L Driving Method : o Pass o NG,
6.Negative Voltage Output : o Pass o NG,
7.Interface Function : o Pass o NG,
8.LCD Uniformity : o Pass o NG,
9.ESD test : o Pass o NG,
10.Others : o Pass o NG,
6 ~ Summary :

Sales sighature :

Customer Signature :

Date :

/
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