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SPECIFICATION

CUSTOMER:

APPROVED BY
PCB VERSION

DATE

FOR CUSTOMER USE ONLY

SALES BY APPROVED BY CHECKED BY PREPARED BY

Release DATE:

TFT Display Inspection Specification: https://www.raystar-optronics.com/download/products.htm
Precaution in use of TFT module: https://www.raystar-optronics.com/download/declaration.htm
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Revision History

RFC350L-AIH-DNS

VERSION DATE REVISED PAGE NO. Note

0 2014/02/18 First issue

A 2015/04/09 Modify LED lifetime

B 2015/04/28 Modify Reliability

C 2016/01/21 Modify Static
electricity test

D 2016/08/11 Modify Vibration test

E 2016/10/17 Modify Summary

F 2017/03/30 Add Aspect Ratio

G 2017/04/17 Correct Contour

Drawing
H 2017/07/07 Modify FPC
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1.Module Classification Information

R F C 35 | OL - A I - D N S
1 2 3 4 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
F:800x480 G:640x480 H:1024x600

D:480x234 E:480x272
1:320x480 J:240x320

. . . Z—Transmissive, W.T, O-TFT
View direction

3 K:1280x800 L:240x400 M:1024x768 N:128x128 0:480x800
P:640x320 Q:800x600 S:480x128  T:800x320
4 | Display Size : 3.5" 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
7 Temperature Y—Transmissive, W.T, IPS TFT ;
range, A—Transmissive, N.T, IPS TFT

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

10 Interface

N : without control board A : 8Bit B : 16Bit

G : capacitive touch panel(G-G)

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)
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2.Summary

TFT 3.5%s a TN transmissive type 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, It is usually designed for industrial application and this module follows RoHs,
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3.General Specifications

*Color tone slight changed by temperature and driving voltage.

Size: 3.5 inch

Dot Matrix: 320 x RGBx240(TFT) dots
Module dimension: 76.84x 63.84x 4.37 mm
Active area: 70.08 x 52.56 mm

Dot pitch: 0.073 x 0.219 mm

LCD type: TFT, Normally White, Transmissive
View Direction: 120’clock

Gray Scale Inversion Direction: 6 o’clock
Aspect Ratio: 4:3

Backlight Type: LED ,Normally White

With /Without TP: With RTP

Surface: Anti-Glare

RFC350L-AIH-DNS
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4.Interface
4.1. LCM PIN Definition

RFC350L-AIH-DNS

Pin Symbol Function Remark
1 LED- Power for LED backlight cathode
2 LED- Power for LED backlight cathode
3 LED+ Power for LED backlight anode
4 LED+ Power for LED backlight anode
5 YU Top electrode
6 XL Left electrode
7 NC No connect
8 /RESET Hardware reset
9 SPENA Chip select pin of serial interface
10 SPCLK Clock pin of serial interface
11 SPDAT Data input pin in serial mode
12 BO Data bus
13 Bl Data bus
14 B2 Data bus
15 B3 Data bus
16 B4 Data bus
17 B5 Data bus
18 B6 Data bus
19 B7 Data bus
20 GO Data bus
21 G1 Data bus
22 G2 Data bus
23 G3 Data bus
24 G4 Data bus
25 G5 Data bus
26 G6 Data bus
27 G7 Data bus
28 RO Data bus
29 R1 Data bus
30 R2 Data bus
31 R3 Data bus
32 R4 Data bus
33 R5 Data bus
34 R6 Data bus
35 R7 Data bus
36 HSYNC Line synchronization signal
37 VSYNC Frame synchronization signal
38 DCLK Dot-clock signal and oscillator source
39 NC No connect
40 NC No connect
41 VCC Power Supply
42 VCC Power Supply
43 YD Bottom electrode
44 XR Right electrode
45 NC No connect
46 NC No connect
47 NC No connect
48 SEL2 Input pin to select input interface mode
49 SEL1 Input pin to select input interface mode
50 SELO Input pin to select input interface mode
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51 NC No connect

52 DE Display enable pin from controller. Internal pull high
Connect to VCCIO or floating if not used

53 DGND System ground pin of the IC.
Connect to system ground.

54 AVSS Grounding for analog circuit
Connect to system ground

Note:

1.The mode control (SEL2) not use, it can’t control CCIR601 interface, If not use CCIR601, it can floating.
2. For digital RGB input data format, both SYNC mode and DE+SYNC mode are supported. If DE signal is
fixed low, SYNC mode is used. Otherwise, DE+SYNC mode is used. Suggest used SYNC mode!!

3. Usually pull high._
4. |IF select serial RGB or CCIR601/656 input mode is selected, only DX0-DX7 used, and the other short to
GND, Only selected serial RGB_CCIR601/656 interface, DX BUS will enable, Digital input mode DXO0 is LSB
and DX7 is MSB.

5. Control the input data format

SEL2 SEL1 | SELO Format Operating Frequency
0 0 0 Parallel-RGB data format 6.5MHZ
(only support stripe type color filter)
0 0 1 Serial-RGB data format 19.5 MHZ
0 1 0 CCIR 656data format (640RGB) 24.54 MHZ
0 1 1 CCIR 656data format (720RGB) 27 MHZ
1 0 0 YUV mode A data format(Cr-Y-Cb-Y) 24.54 MHZ
1 0 1 YUV mode A data format(Cr-Y-Cb-Y) 27 MHZ
1 1 0 YUV mode B data format(Cr-Y-Cr-Y) 27 MHZ
1 1 1 YUV mode B data format(Cr-Y-Cr-Y) 24.54 MHZ

Input format

DOTCLK Ferg(MHz) Display Data

Active Area (DOTCLK)

YUV mode

24.54 640

1280

27 720

1440
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Mode D[23:16] | D[15:8] D[7:0] IHS IVS DEN
ITU-R BT 656 D[23:16] GND GND NC NC NC
ITU-R BT 601 D[23:16] GND GND IHS IVS NC
8 bit RGB D[23:16] GND GND IHS IVS NC for HV Mode
DEN for DEN Mode
NC for HV Mode
24 bit RGB R[7:0] G[7:0] B[7:0] IHS IVS DEN for DEN Mode
4.2. SPI timing Characteristics
Parameter Symbol Min. Typ. Max. Unit
SPCK period Tex 60 - - ns
SPCK high width Tcexh 30 - - ns
SPCK low width Texl 30 - - ns
Data setup time Tsul 12 - - ns
Data hold time Thdl 12 - - ns
SPENA to SPCK setup time Tcs 20 - - ns
SPENA to SPDA hold time Tce 20 - - ns
SPENA high pulse width Tcd 50 - - ns
SPDA output latency Tcs - 1/2 - Tex
@ SPlread timing
R
Thus Hrt--‘Trrl ==
sm
sk LU AL A |
k o
SPENA | E Tor i -
— Tis r*— :-—«-: o

& SPIwrite timing

T l-q---"ll.n

SPOA G XD

2 P Cp D O O O,

SPCK I I_t
:
SPENA l. i

AWE
[ ]

l'_}lrl_i
T O S A

e e

r—n

CK

TowH

—=| Tis ro—

Figurell SPI read and write timing
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Transfer starts Trarsfer ends
SPEMA ,
\
1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
SPCK
[=1=] LB
SFDA " of1 1 1} o o j;‘fm{tﬂ I:‘Bl‘:[ DB,:‘DB DB:‘ ey DEI:.: DB:, DEL:r DB E:B?EJ'D?‘:_B'\E"{'E?’
b / \ P A AR E-TAN CTANETAR AN 1J' e/ 8\ 7T )y & wvha et Mo
| 1 I |
Drav i 10 I I Inckass register satting Instroct om |

Figurel2 SPI timing

4.3. Basic Display Color and Gray Scale

Input Color Data
Color Red Green Blue

MSE LSB M3E LSB MSE LB
R7|R&|RS|RARI|EZ|R] [RO|GF|Ga| G| G4|G3| G2 | G0|B7|Bs|BS|B4|B3|B2|B1|BO
Black og|ojofofjofolojOo|jOo (OO0 |lO|O|O|(O]|O|O|OD|O(O(O|O|0O
Red|255) Tjirjrfrfrfryprj1r|jofojojo|jo|jo|jo|(o0|jO0o|O|O|O(O(O(O|0O
Gresn(255) og|ojofofofolojOo) {11111 {1rjofjojo|jofofofofo
Basic | Blue|255) oglojofofofolojOo|lOofOjO)lOlO(O|O (O[T f [T |11
Colors| Cyan olojofofofolojOo)l YTV Ty frfrfrga
Maogenta L T T 2 A T I O A O A O I B A
ellow Tjvjrfrfrfryryryprfvrjryprfr{1rj1r|{rjojojo|jofofofolo
White Ty frfrfrpryprypv {11 {11011y frfrfrfi
Red|0) Dark |O|0|0Q|0|O|O|O(Of0OJO|0O(OQO|O|O |0 |O|OQ|0Q|0Q|0Q|0Q|0O]0O]0
Red(1) og|gjofofofolo)l|OofO0jO)jO|O|O|O(O|O|O|O|O(O(O(O|0O
Red(2) og|gjofofofolr|jojOof{OojOojO|O|O|O(O|O|O|O|O(O(O(O|0O

Red : S A I N IR R B O : : : : : : O I I I IR R B
Red(253) Tjirjrfrf{rf{rjojr|jofojojo|jo|jo|jo|(oj0|0|0|O(O(O(O|0O
Red(254) Tjij1rf{rfrfryrjojofojojoflo|jo|jo|(ojOo|O|jO|O(O(O|O|0O
Red|255) Bright Tjirjrfrfrfryprj1r|jofojojo|jo|jo|jo|(o0|jO0o|O|O|O(O(O(O|0O
Green(0) Dark |(O|O0|O0|0O|(0|O0|O|O|O|O0O|OQ|O|O|O|(O|O(O|jO|O|0O|O[(O|O|0
Gresn(l) og|o|of|ofofolOo|jO|jOf(OQjO)jO|O|O|JO(T|O|O|O|O(O(O(O|0O
Gresn|2) g|gjofofofolojOo|jO (OO0 |OQ|O] T |(O]|O|O|O|O(O(O(O|0O

Green : I IR I - A R (R B - : : : N T I R - - - I O -
Green(253) og|ojofofofolojOo) {11111 |jofl1|OofjojO|O(O(O(O|0O
Gresn(254) glojofofofoflojo)r {11111 |{ojofjo|jo|ofofofofl0
Green|255)Bright| 0 (0|0 |O|OfOOofO] 1T 1|1 (1|1 |1 |1 |1 |OQfO|jOo|jOo|O|O|O]O
Blue(0) Darke (OO (00|00 |0|0|O|OQ(OQfO )OO0 |O(O(Q(O(O|0O|0 |00
Blue(1) g|o|ofOofOofOolOojO|lO|0OjO|lO|O|O|O|(O|O|O|O|O(O(O[O
Blue(2) og|ojofofofolOojO|O (0O O|O|O|O(O|O|O|O|O(O(O(T|0O

Blue ; " B . " B . . . " : . . . . B B B " " . . . B
Blue(253) Qlo|o|ofofolojOo|lOf(O0jOo)O QOO (O[T f{f{T|{Of
Blue(254) LI I T T T 2 T T T T A 0 I O O A O R AR L0
Blue(255) Bright |O|OQ (O |O|O|O0|O|O|lO | OO (OO |OjO O] T| T |[T[1]1]1]]1
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5.Contour Drawing

PinNo.| Symbol PinNo.| Symbol
R TFT OUTLINE 76.84+0.5— = 1 LED— 28 | RO
TP OUTLINE 76.80——————=| 2 LED— 29 | RI
2.40-= TP VA 72.10
o o o 2.90-= TP AA 71.10 3 LED+ 30 | R2
NI EEES TFT AA 70.0i 5 P-4.3710.5 4 LED+ 31 R3
LN - 5 YU 32 | R4
Y\U 6 XL 33 | RS
o R 7 NC 34 | Re
1 ‘ ) AR, F & >0, 05mm 8 /RESET | 35 |[R7
p—27.75 21.00 9 SPENA 36 | HSYNC
28058 S/ 10 | spcik 37 | VSYNC
R
TR IXL _ _ 320 0TS _ XR]| r Y 11 | sPDAT | 38 | DCLK
£2s3% S 12 | BO 39 [ NC
3 3%k & L N 13 B1 40 | NC
e 14 | B2 41 | vee
| 15 | B3 42 | vee
YqJ 0 16 | B4 43 | YD
17 | B 44 | xR
| d 18 | B6 45 | NC
T T i 19 | B7 46 | NC
—26.89
~ 2 [0.12 20 | GO 47 | NC
S 21 | o1 48 | SEL2
F—2002—=l [ 22 | G2 49 [SELT
2 A 1 oo 23 | 63 50 | SELO
,:,‘ I 1.65MAX—= 24 G4 51 | NC
; 4 COMPONENT HEIGHT 25 G5 52 DE
I S 26 | G6 53 | DGND
&
. o5 27 | o7 54 | Avss
i - i J Stiffener Contact side o e
! ;
T T ~=~—0.30+0.05 - F-0.073
p——27.50———=!
15.98+0.5—= 39.94 T
2R |G |B
l
SCALE 1001
‘{L <l “ The non-specified tolerance of dimension is £0.3 mm .
0.50+0.1
27.50+0.
Detail A
SCALE 2/1
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6.Block Diagram

LCD Driver Chip (COG)

**********************

RO~R7,G0~G7,B0~B7 | |
SPI! HSYNC, VSYNC
— Source +Gate
_ VS, -
Driver
_ HS.|
DCLK! SPENA,SPCK,SPDA Gra_yscal_e
:‘ Y | Manipulation
_ DE.| (SPI) Voltage

3.5"

RESET i
FPC = TcoN | 320(RGB)x240
Serial- 8 bit RGB i

Paralle- 24 bit RGB [ vee
ITU-R BT601 N
ITU-R BT656 VCON

Model control (SEL2)

Charge pump

RESET,,

,,,,,,,,,,,,,,,,,,,,,,

Power supply

Backlight LED
PACgN LED LED_Anode , LED_Cathode

XL,YU,XR,YD XL,YU,XR,YD

RTP Signal RTP
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7.Absolute Maximum Ratings

ltem Symbol Min | Typ Max Unit
Operating Temperature TOP -20 — +70 T
Storage Temperature TST -30 — +80 C

Note: Device is subject to be damaged permanently if stresses beyond those absolute
maximum ratings listed above
Temp. =60°C, 90% RH MAX. Temp. >60°C, Absolute humidity shall be less than 90%
RH at 60°C
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8.Electrical Characteristics
8.1. Operating conditions:

RFC350L-AIH-DNS

o _ | Remar
Item Symbol [Condition| Min Typ Max Unit «
Supply Voltage For LCM VCC - 3.0 3.3 3.6 Vv
Supply Current For LCM ICC - — 8.6 15 mA | Note 1
Note 1 : This value is test for VCC =3.3V , Ta=25 C only
8.2. LED driving conditions
Parameter Symbol | Min. Typ. Max. | Unit Remark
LED current - - 38 40 mA Note 5
Power Consumption - 550 - 700 mwW -
LED voltage VBL+ 14.5 - 17.5 V Note 1
LED Life Time - - 50,000 | - Hr Note
2,34
Note 1 : There are 1 Groups LED
& i & 4 &
L1 L1 L1 L1 L1 K
A & X & X &
L1 L1 L1 L1 L1

Note 2:Ta=25C

Note 3 : Brightness to be decreased to 50% of the initial value

Note 4 : The single LED lamp

Note 5 : Make sure LED current less than Max. value

case
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9.DC CHARATERISTICS
Rating
Parameter Symbol : Unit Condition
Min Typ Max
Low level input voltage Vi 0 - 0.3vCC V
High level input voltage|  Vm 0.7vCC - VCC V
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10.AC Characteristics

Digital Parallel RGB interface

RFC350L-AIH-DNS

Signal | Item Symbol | Min Typ Max Unit
Frequency Tosc - 6.5 10 MHz
Dclk High Time Tch - 77 - ns
Low Time Tcl - 77 - ns
Setup Time Tsu 12 - - ns
Data
Hold Time Thd 12 - - ns
Period TH - 408 Tosc
Pulse Width THS 5 30 - Tosc
Back-Porch Thb - 38 - Tosc
Hsync i i
Display Period TEP - 320 - Tosc
Hsync-den time THE 36 68 88 -
Front-Porch Thf - 20 - Tosc
Period Tv - 262 - TH
Pulse Width Tvs 1 3 5 TH
Vsync Back-Porch Tvb - 15 - TH
Display Period Tvd - 240 - TH
Front-Porch Tvf 2 4 - TH
Note:

1. Thp + Thb = 68, the user is make up by yourself.

2. Tv=Tvs + Tvb + Tvd + Tvf, the user is make up by yourself.
3.When SYNC mode is used,1st data start from 68th Dclk after Hsync falling

CCIR601/656 Interface

Signal ltem Symbol | Min Typ Max Unit
Frequency Tosc - 37 - ns
Dclk High Time Tch - 78 - ns
Low Time Tcl - 78 - ns
Setup Time Tsu 12 - - ns
Data
Hold Time Thd 12 - - ns
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10.1. Waveform

SEL[2:0] = 100, NTSC/PAL

Hepsa = 1560

HSYMNC

DOTCLK
RR[T:0] Invalid Data crl X hal X bl X ¥2 )—{ Cr320 X Y&30 X CNEUX V540 Invalid Diata

e = HEPIEO] 4+ S TH[1:0) | Hpgs = 1280 -

SEL[2:0] = 101, NTSC

Aoie = 1716

HSYMC

DOTCLK
RR[7:0) Irnvalid Dt Ccr1 X hal X b X Y2 )—( Cragd X At Xﬁt:]ﬁﬂx 720 Irnvalid Duata

Lize = HEP[B:0]"4+STH[1:0) I Heize = 1440

SEL[2:0] = 101, PAL

DOTCLK
RRIT0) Irvalid Data cr X 1 X o X A >—< Cr3g0 X ¥rg X L'b\'JUUX i Imvalid Diata

[ty = HBP[G:0]" 4+ 5 TH[1:0} Hpige = 1440

SEL[2:0] = 110, NTSC

HSYMNC

DOTCLE
RR[7:0] Irvalid Diata Chb1 X 1 X crl X ¥2 >—<CL‘-1€GX Y719 X Cr3an X w720 Invalid Diata

f——————— oy = HEF[EO]" 4+ 5TH[1:0} I Hiyse = 1440

SEL[2:0] = 110, PAL

Hopie = 172

HSYMNC

DOTCLE
RRIT:N0) Irnvalid Ciata ch X 1 X o X ¥z }—(t:omx Srat] X ::ﬁmnX Y20 Invalid Data

b5 = HEP[G:0]" 4+ S TH[1:0} Hpige = 1440

SEL[2:0] = 111, NTSCIPAL

Hepess = 1660

HEYMO

DOTCLK _I LI \—
RR[T:0] Invalid Diata Cb1 X 1 X orl X ¥2 >—<CU!.2GX YE39 X Cr32o X 540 Invalid Dieta

[t = HEPGO 4+ 5 TH[ 10} I Hese = 1280,

Figure 1 CCIR601 Horizontal Timing
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SEL[2:0] =100 ™ 111, NTSC
EVEN Field 0D Fiel
VEYNC ,
I T
1 1
HSYNC
i1 21 3 T a1 85 T &1 71 e (= [ = = [ 1 . ]
1 1
1 1
!
1
DD Fieske EVEMN Fieid
WEY MO 1
] T
| 1
HSYNC
[Z6a [ =65 [ 266 [ 267 [ @68 [ @66 [ 270 ] .. [85 [ 28 T =57 T 288 ] ... £54 | 525
1
i i
RR[7-0] — e = VER[ED] + 1—.—
!
1
SEL[Z:0] = 100 ~ 111, PAL, PALM=0
EVEN
-ren 0D Fleld
VEYNG :
H i
HEYMNC
Co T == T+ T 5 T & T 7 e I 2
I 1
i i
RR[7:0] [ tyar = VBP[E:0F oLt | owz | ows | L DL278 |DLz80
i
oDD
_led EVEN Fiald
VEYNG ,
I T
i i
HEYMNC
[3i3 [ s | 35 [ 396 [ 317 [ =i [ 319 ] [0 | 3a0 [ a7 [ 357 ] [Ei8 [ 619 | 620 ]
|
H i
RR[7:0] ! e = VBPS:0] + 1 ot | oz | ows | . oLz78 | DLzEn
!
i
SEL[2:0] =100 ™ 111, PAL, PALM=1
EVEM .
~ Field ODD Field
VEYNG ,
1 T
1 1
HSYNC
[+ [ = [ s [ a4 [ 8 1T & [ 7 | ... [ 2= [ =5 [ =4 T 25 | ...
1
H |
!
1
DD )
—Fiald EVEN Field
WEYNE .
1 t
1 1
HEYMNC
=35 [ =i [ 515 [ 596 [ 517 [ 58 [ 575 ] (535 =% [ 597 [ 33 ] 5=
1 1
i i
RR[7:0] i vap = VBP[E:0] + 1 DL
!
1

Figure 1 CCIR601 Vertical Timing
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SEL[ZDY = 10, NTSCAAL

""""'_I—

9
RN

o = HEPEOT A4S TH] 1] Mg 121

SEL[R0) = 011, NTSC

e[|

Y
RN

SEL[Z0) = 011, FAL

.|'r|n_|_

AR il b

Figure 2 CCIR656 Horizontal Timing

SEL[Z:0] = 010, 011, NTSC (F=0 & QDD field, F=1 & EVEMN fiekd)

H

EEEHEEE[ T [ 23138 5] | EEN RSN il T N |
v
F ]

e = VBF[E:D]

LIS S S ) mrnrnnjrnrnimn_
[FE1 762 ] 262 | 764 | #656 | 766 | #67 |68 s [FEZ [7Fa [zaa | 205 | 266 ] 287 | 268 284 ]

¥ —

| I

L = WBP[5:0]
RAL7:0] O I SN XN

SEL[2:0] = 010, 011, PAL, PALM=0 (F=0 & QDD field, F=1 4 EVEM fiald)

Ho1nnnnnJfnir i nnntnnmnnnhnnnnmn.
T Z Z [G2a6es] T 1 21 3] T a s s Tae [ a7 [ 28 (2o ] a0 ]
v ]
F
R0 byme = WEPIS:0] DL | oLz [ oes | o |
Honrnrn e Jrnrri| mJrnnmnmnmfmfnnimn
[Z05E06] 507 208 300 [ 510 |20 (a2 a2 s ss] e [333]334[335] 336 [3a7 [ 336 | 339 | 340 [341 | 342 |
v ]
F
RR[7:0] wap = VBP[EO] + 1 TR I

SEL[Z:01 = 010, 011, PAL, PALKM=1 (F=0 & QDD field, F=1 & EVEM fickd)

L nnnnnnnnimnl mrfrnfnifnimni
T T T 5 R I T | [ E [ E [ =m0
WV
F
type = VBP{E:0]
RRI7:0]  [ews [ o] oo [ oums [ower Joos | oot Joe [ows [oes [oes Jows oo [ owe ]
AL norn-nirl MmJrnjrftnfrn i ft
05 | 306 | 307 | 208 (309 ] 310 [ 211 [M2] 313 214] 315] [Fa3 254325 596 [ 357 [ 326 309 [ 340 [341 [ 247 |
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Figure 2 CCIR656 Vertical Timing
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RGB Mode (960X 240) Vertical Timing
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Figure 3 Digital RGB NTSC mode Vertical Data Format for 262TH

H oyee =1224

thee = 204

DOTCLK | | | |

T —-Juygu-— Juuld-— JUuL

HSYNC — // J /7
FI':)";E; Dummy 1 I =R [— pesT|oess| ooose Dummy
a ) Horizontal D ata Transaction Timing
Vieyele = 262 LINES
tver= 18
VSYNC |
Voise = 240 Lines tvre = 4
]
]
HEYNC | I | | | l | I | I | | I e l I l | | | //
Line 239

Line D
Vertical Data Transaction Timing

Figure 3 Data Transaction Timing in Serial RGB (8 bit) Interface (SYNC

Mode)
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1 Period (1 Frame)

 Dummy Enable
240H (3H) =2H

S| RE) ] | N | A W] & 7]

DATA[23:0]
1 Horizontal Period
960 dotclk 93~240 dotclk
N T
DEN |
DATA[23:O] 1 2 =3 958 | 855 | 2960 1
“alid Data transfer area

Figure 3 Data Transaction Timing in Serial RGE (8 bit) Interface (DE Mode)

aycie = 408

HBFr = B& Hoisp = 320 tHFe = 20
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HEYNG I—L : : J A i i

'_L’;ﬁﬂ' Durmemy Do D1 - D317 D318| DAY Durmimy
a ) Horizontal Data Transaction Timing
WVoovee = 262 LINEs
tver= 18 I
: i 4
VSYNC l i
i Voise = 240 Lines Ve =4 }
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b ) Veartical Data Transaction Timing

Figure 3 Data Transaction Timing in Parallel RGB (24 bit) Interface (SYNC Mode)
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Walid Data transfer area

Figure 3 Data Transaction Timing in Parallel RGB (24 bit) Interface (DE Mode)

10.2. Clock and Sync waveforms
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Figure 6 CLK and IHS timing waveform
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10.3. Reset Timing Chart

The RESET input must be held at least 1ms after power is stable

O0%

VCC

RESET

T _ ]| T=1ms

A
A

Reset timing
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11.Optical Characteristics

RFC350L-AIH-DNS

Item Syrrbo Condition. | Min | Typ. | Max. | Unit Remark
Tr - 10 - ms
Response time 6=0° ~ ®=0° Note 3,5
Tf - 15 - ms
At optimized
Contrast ratio CR viewing 300 | 350 - - Note 4,5
angle
Wx 0.26 | 0.31 | 0.36 - Note 2,6,7
Color Chromaticity | White 6=0° ~ ®=0
Wy 0.28 | 0.33 | 0.38 - -
OR - 55 -
Hor.
Viewing angle oL - 55 -
(Gray Scale Inversion CRz=10 Deg. Note 1
Direction) oT - 45 -
Ver.
oB - 50 -
Brightness i i 700 | 770 | - | caim? | Centerof
display
Ta=25+2°C, IL=38mA
Note 1: Definition of viewing angle range
Normal line
0 =p=0
12 O'clock direction
- /""@&A @):900
CI)B - GL/»QQR\/ ‘ /
v BN
/. /
OL=90 — = Br =90"

\ /ﬂctive Are}/
e
LCD Panel

b, oo

6 O'clock direction
Fig. 11.1. Definition of viewing angle
Note 2: Test equipment setup:

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

6 =P=0
12 O'clock direction
@3}:90“

~ /
O.=90 — // Or =90
_Active Ar@%
LCD Panel

yd
D 5 =90
6 O'clock direction

Fig. 11.2. 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)

100%
90%

500mm

White(TFT OFF)

(onye anepy)
ndjno Jo023p 0104

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.

Page 25, Total 30 Pages



iy
i}

W
v

RAYSTAR

12.Reliability

Content of Reliability Test (Wide temperature, -20°C~70°C)

RFC350L-AIH-DNS

Environmental Test

Test ltem Content of Test Test Condition Note
High Temperature Endurance test applying the high storage temperature |80°C 2
storage for a long time. 200hrs
Low Temperature Endurance test applying the low storage temperature |-30°C 1,2
storage for a long time. 200hrs
High Temperature Endurance test applying the electric stress (Voltage & |70°C —
Operation Current) and the thermal stress to the element fora  [200hrs
long time.
Low Temperature Endurance test applying the electric stress under low |-20°C 1
Operation temperature for a long time. 200hrs
High Temperature/ The module should be allowed to stand at 60°C,90%RH 1,2
Humidity Operation 60°C,90%RH max 96hrs
Thermal shock The sample should be allowed stand the following 10 |-20°C/70°C —
resistance cycles of 10 cycles
operation
-20C  25C 70C
" >
30min  5min 30min
1 cycle
Vibration test Endurance test applying the vibration during Total fixed amplitude :|3

transportation and using.

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=1+600V(contact)
,2800v(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.
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13.Touch Panel Information

o] ==
= =
g 2
FRONT VIEW 5 BACK VIEW
-
= =
76.8+0. 2(0D) _ = = 114015 . N
R oSO 2 ITo T = (Double side adhesive) 76.8+0.2(0D)
= TF0. 20 2.340.2 76.450. 3(Double side adhesive)
+ = =
= T.TX0. 2TAA) 2.810.2 73. 6 0. 3(DoubTe side adhesive) 1.640.3
o RdheTsve
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F IT0 Film =
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. 10nm ~t
do YD Adheisve 1
W \ oot
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13.1. Resistance Touch Panel General Specifications

Item Description
Driving condition DC5V
Operating force 60~1509g
Linearity max <+1.5%
Insulating resistance >20MQ > 25V(DC)
Light transparence 70%
Structure type ITO Film/ITO Glass(F/G)
Surface Hardness 3H typ

Pen Hitting Durability
(with the silicon rubber)

>1000,000 times

X resistance

200~1100Q

Y resistance

200~1100Q

RFC350L-AIH-DNS
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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 oNG,
5.Fix Hole Position : o Pass o NG,
6.Backlight Position : o Pass o NG,
7. Thickness of PCB : o Pass o NG,
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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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 oNG,
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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