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1. Basic Specifications

Screen Size(Diagonal) : 3.5
Color Depth: 65K/262K Color
Number of dots : 320(RGB)x480
Active Area : 48.96x73.44
Dot Pitch : 0.153x0.153mm
Display Technology : a-Si TFT active matrix
Display Mode : Transmissive With Normally white
Pixel Configuration : RGB Vertical Stripe
Viewing Direction : 12H (*1) (gray scale inverse)
6H (*2)
Polarizer Surface Treatment: HC
Backlight Type: LEDs
Outline Dimension : 55.26x 84.69 x 4.6 mm
(exclude FPC , see dwg for details)
Operating Temperature : -20 ~ +70°C (No Condensation)
Storage Temperature : -30 ~ +80°C (No Condensation)

Note:
*1. For saturated color display content (eg. pure-red, pure-green, pure-blue or pure-colors-combinations).
*2. For “color scales” display content.
*3. Color tone may slightly change by temperature and driving condition.

1.1 Block Diagram

XR(X+), XL(X-), YU(Y+), YD(Y-) — Touch Panel

Backlight Circuit

LEDA, LEDK1-~6

320(RGB) x480pixels
TFT Panel

VDD, IOVDD

VSS
IMO~IM2.RESX.VSYNC.HSYNC.PCLK.DE.DOUT.SDA
RDX,WRX SCL,DCX,CSX

DB17/R5,Msb,DB16/R4~DB13/R1,DB12/R0,Lsb,DB11/G5,Msb,
DB10/G4~DB7/G1,DB/B5,Msb,DB4/B4~DB1/B1,DB0/BO,Lsb

IL19488 or equivalent
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1.2 Terminal Functions

Pin
No. PIN Name I/O Descriptions
1 VSS Power | Negative power supply,0V
2,3 I0VDD Power | 10O Positive Power
4,5 VDD Power | Positive power supply
6 IMO Input MPU system interface mode select
7 IM1 Input | MPU system interface mode select
8 IM2 Input MPU system interface mode select
Reset signal
9 RESX Input RESX = L, Initialization is executed
RESX = H, Normal running.
Vertical sync. signal in RGB mode
10 VSYNC Input If no used, please connect this pin to VSS
Horizontal sync, signal in RGB mode
1 HSYNC Input If no used, please connect this pin to VSS
Pixel clock signal in RGB mode
12 PCLK Input If no used, please connect this pin to VSS
Data enable signal in RGB mode
13 DE Output If no used, please fix this pin at VSS level
14 DB17/R5,Msb 1/0
15 DB16/R4 1/0
18 DB13/R1 1/0
19 DB12/R0,Lsb 1/0
20 DB11/G5,Msb 1/0
21 DB10/G4 1/0
: : : Data Bus
24 DB7/G1 I/O
25 DB6/GO,Lsb 1/0
26 DB5/B5,Msh 1/0
27 DB4/B4 1/0
30 DB1/B1 1/0
31 DBO0/BO,Lsh 1/0
32 VSS Power | Negative power supply,0V
33 DOUT Output | Serial data output pin
If no used, leave this pin open
34 SDA 1/0 serial data input /output bi-direction pin
35 RDX Input serve as a read signal
36 Input (WR) Write data enable pin in DBI Type B
WRX_SCL (SCL) Write data enable pin in DBI Type C
If no used, please connect this pin to IOVDD
37 Input Data/Command Selection pin
DCX Low: Command
High: Parameter
38 CSX Input Chip select signal
If no used, please connect this pin to IOVDD
39 XR(X+) Right Side sense Terminal
40 YD(Y-) . Down Side sense Terminal
41 XL(X-) Passive Left Side sense Terminal
42 YU(Y+) Up Side sense Terminal
43 LEDA Power | LED ANODE
44~49 LEDK Power | LEDK CATHODE
50 VSS Power | Negative power supply,0V

URL: www.topwaydisplay.com

Document Name: LMTO35DNJFWD-NNA-1-Manual-Rev0.4.doc.doc

Page: 4 of 23



http://www.topwaydisplay.com/

TOPWAY

LCD Module User Manual

LMTO35DNJFWD-NNA-1

IM2 | IM1 | IMO Interface WR/SCL DATA Bus use
Command/Parament | GRAM
0 0 0 DBITYPE-B18-bit WR 3 DB 17 ~DB0:18bits
(DB_EN='0") T Data
0 0 1 DBI TYPE-B 9-bit WR DB7~DBO 82?3 ~DBO: 9bits
0 1 0 DBI TYPE-B 16-bit WR DB7~DBO 8::85~DBO:16bits
0 |1 |1 |DBITYPE-B 8-bit WR DB7-DB0 g:tz-DBD:Bbits
1 0 1 v?/ﬁeI;)TYPE_C Option 1(3 | SCL SDA/DOUT
wire)
System interface select
2. Absolute Maximum Ratings
ltems Symbol Min. Max. Unit Condition
Power Voltage VDD -0.3 +3.6 V Vss = 0V
Input Voltage ViN -0.3 +3.6 V Vss = OV
Operating Temperature Top -20 +70 °C No Condensation
Storage Temperature Tst -30 +80 °C No Condensation

Cautions:

Any Stresses exceeding the Absolute Maximum Ratings may cause substantial damage to the device. Functional
operation of this device at other conditions beyond those listed in the specification is not implied and prolonged exposure

to extreme conditions may affect device reliability.

3. Electrical Characteristics

3.1 DC Characteristics

VSSZOV, Top=25°C

ltems Symbo MIN. TYP.

MAX. Unit

Condition /
Application Pin

Operating Voltage VDD 2.65 3.0

3.6

VDD,I0VDD

Input High Voltage ViH 0.7XVop

Vbb

Input Low Voltage Vi -0.3 0

.3XVpp

IMO~IM2,RESX,VSYNC,HSY
NC,PCLK,DB17/R5,Msb,
DB16/R4~DB13/R1
,DB12/R0,Lsb,DB11/G5,Msb,
DB10/G4~DB7/G1
,DB6/GO0,Lsb,DB5/B5,Msb,
DB4/B4~DB1/B1,DB0/BO,Lsb,
SDA,RDX,WRX_SCL,DCX,
CSX,

Output Low Voltage VoL

0.99

DB17/R5,Msb,
DB16/R4~DB13/R1
,DB12/R0,Lsb,DB11/G5,Msb,
DB10/G4~DB7/G1
,DB6/GO0,Lsb,DB5/B5,Msb,
DB4/B4~DB1/B1,DB0/BO,Lsb,
DE,SDA,DOUT

Operating Current I

mA

VDD (*1)

Note: *1. VDD=3.0V
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3.2 LED Backlight Circuit Characteristics
LEDK(1~6)=0V, l.epa=120mA, Top =25°C

ltems Symbol | MIN. TYP. MAX. Unit | Applicable Pin
Forward Voltage LEDA - 3.2 - V LEDA

Forward Current lLepA - 120 - mA LEDA
Cautions:

Exceeding the recommended driving current could cause substantial damage to the backlight and shorten its lifetime.

LEDA

No.of LEDs = 6pcs

4. AC Characteristics

4.1 DBIType B
4.1.1 DBI Type B Timing Characteristic
t(.“"l‘i tc:"w
_4\ ,
CSX L ,r/ toss
tes esh tosr
3.& 3(
DICX
7 7
fast s
Lo
WRX N tiuct i 3
twch
N /| \__
foiet e
DB[23:0] Fy !
(Write) 3‘ J
Lcs.'trcs-"n tauh'l
tost [ ——
RDX 3\ treitrnim /E i trdiim

\L
P, e todn .
DB[23:0]
{Read)
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Signal Symbol Parameter min max Unit Description
tast Address setup time 0 - ns -
DCX - ]
taht Address hold time (Write/Read) 0 - ns -
tchw CS5X “H” pulse width 0 - ns -
fcs Chip Select setup time (Write) 15 - ns -
CSX tres Chip Select setup time (Read 1D) 45 - ns -
trestm Chip Select setup time (Read FM) 3558 - ns -
tosf Chip Select Wait time (Write/Read) 0 - ns -
twe Write cycle 40 - ns -
WRX twrh Write Control pulse H duration 15 - ns -
twrl Write Control pulse L duration 15 - ns -
trefm Read Cycle (FM) 450 - ns
RDX (FM) trdhifm Read Control H duration (FM) 90 - ns When read from Frame
Memory
trdifm Read Control L duration (FM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration a0 - ns When read 1D data
trdl Read Control pulse L duration 45 - ns
DB [23:0], tdst Write data setup time 10 - ns
. dht Write data hold time 10 - ns
DB [17:0], ! .
For maximum, CL=30pF
DB [15:00, trat Read access time - 40 ns . ! P
) For minimum, CL=8pF
DB [8:0], tratfm Read access time - 340 ns
DB [7:0] ] -
trod Read output disable time 20 a0 ns
Notes:
1.Ta=-30to 70 °C, IOVDD. VDD = 2.5V 10 3.3V, V5SS «~ 0V

2. Logic high and low levels are specified as 30% and 70% of IOVDD for input signals

3. Inpul signal rising lime and falling time:

4.The CSX timing:

t 15ns> <

70%
30%

> At'

709\ |
30%

15ns

> « MnSs » «

5. The Write to Read or the Read to Write timing

csx \

RDX

Please refer to IC: 1LI9488 data sheet for more details.
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8-bit Data Bus for 16-bit/pixel (RGB 5-6-5 Bits Input), 65K-color

4.1.2 DBI Type B Data Bus

CSX | uolr

o

DJ’CX srou u1||-

WRX T Tt Bt L7
RDX u1|r

DB23~DB8 “0"

DB7 |
DB6

DB4

DBO

__Pixeln il Pixelntl
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8-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

MO!!

RESX
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9-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

(9]

SX

an

L Pixel n+1

[ RESX |

u1r|

16-bit Data Bus for 16-bit/pixel (RGEB 5-6-5 Bits Input), 65K-color
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16-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color
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18-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color
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Please refer to IC: ILI9488 data sheet for more details.

4.2 3-Line SPI Interface Timing Characteristic

C5X
t [}
_ toaw o |, Less , CHw
o/t L e
_ tw—:'ltrc L twrm'lt'ch -
—
WRX/SCL
__.tdi__ . T1:h -
SDA
(Input)
 faee | "
g
SDA Hi.Z ) - HiZ
S Uspo T
(Output) GHD L g GND______
Signal Symibol Parameter min max Uni Description
tsc SCL-CBX 15 - ns
tchw CSX H Pulse Width 40 - ns
CSX
tess Chip select trme [(Write) &0 - s
tcsh Chip select hold time (Read) [i1i} - ns
twc Senal Clock Cycle (Write) Lilsd - s
twrh SCL H Pulse Width [Write) 15 - ns
- twrl SCL L Pulse Width (Write) i5 - ns
= L)
trz Senal Clock Cycle (Read) 150 - ns
trdh SCL H Pulse Width (Read) &0 - ns
irdl SCL L Pulse Width (Read) &0 - ns
SOA tds Diata sefup time {Write) 0 ns
{Input) tdh Data hold time (Write) 10 - ns
SDASDOD tacc Access ime (Read) 0 50 ns For maximum CL=30pF
{Cutpat] toh Dutput disable time (Read) ] 50 ns For minimum CL=BpF
Mote: Ta =-30 to 70 °C, [OVDD VDD =25V to 3.3V V55=0V, T = 10+/-0.5ns
t-=15ns
= ——
[70%
30%
Please refer to IC: ILI9488 data sheet for more details.
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4.3 4-Line SPI Interface Timing Characteristic

teHw toce b | Touw

Y
w
Y
k.
Y
L

DICK

o toofla | teflon

| A B 5
WRX/SCL 4

SDA
(Input)
504A
(Output)
SD0
(Output)
Signal Symbol Parameter min max Unit Description
tess Chip select tme (Write) 15 - ns
C5X fish Chip select hold time (Read) 15 - ns
HoHW 5 H pulse width 40 - ns
fwc Senal chock cycle (Wrie) 50 - ns
twrh SCL H pulse width (Write) i0 - ns
- twrl SCL L putse width (Write) 10 - ns
st tre Senal clock cycle (Read) 150 - ns
irdh SCL H pulse widih (Read) &0 - ns
trdl SCL L pulse width (Read) &0 - ns
o~ tas DVCX setup time 0 ns
tah OVCX hold time (Write/Read) 0 ns
SO tds Diata setup time (Write) 0 ns
{Input} tdh Diata hold time (Write) i0 - ns
SDA/SDO tace Access tme (Read) 0 a0 ns | For maximum CL=30pF
[Cutput) tod Clutput disable ime (Read) i 50 ns For minimem CL=BpF

Note:Ta=-30 to 70°C, IOVDD, VDD=2.5V to 3.3V, VSS=0V, T=10+/-0.5ns.
Please refer to IC: ILI9488 data sheet for more details.
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4.4 DPI Interface

4.4.1 DPI Interface Characteristic

P'gbr o |« tevnes
rgbr
VSYNC i Vi
HSYNC vy
teEns tEnH
WiH WViH K
DE j RVl A1
trgbf ) | PWDL trabr f |l PWDH
PCLK ViH S ViH ViH|
L AT teven
tros troH
DB[17:0 X' Wik } V”_-K
I ] L vy Write Data e
Signal Symbol Parameter min max Unit Description
WSYNCS tsvncs WSYNC/HSYNC setup time 15 - ns
HSYNC tsyncn VSYNC/HSYNC hold time 15 - ns
DE tens DE setup time 15 - ns
tewm DE hold time 15 - ns
DB[17:0] tros Data setup time 15 - ns 16-/18-/24-bit bus
trom Data held time 15 - ns RGB interface mode
PWDH DOTCLK high-level period 20 - ns
PWDL DOTCLK low-level period 20 - ns
PCLK
tcven DOTCLK cycle time 50 - ns
froor, trgor DOTCLK,HSYNC,VSYNC riselfall time - 15 ns
Note: Ta =-30 to 70 °C, IOVCC , VDD=2.5V to 3.3V, VSS=0V, T=10+/-0.5ns.
1, =15ns tr=15ns
r — f
70% 70%

30%

Please refer to IC: 1LI9488 data sheet for more details.

URL: www.topwaydisplay.com

Document Name: LMTO35DNJFWD-NNA-1-Manual-Rev0.4.doc.doc

Page: 13 of 23


http://www.topwaydisplay.com/

TOPWAY LCD Module User Manual LMTO35DNJFWD-NNA-1

18-bit DPI interface connection (DB [17:0] is used): set pixel format DPI [2:0] = 3'h6

D623 |D622| D621 |DE20 | D819 DE8| D817 [Ydlﬁ!UBibiL‘eH DB1310812, 0611|0610 DBS | DB3 | DBT

IJOG’DB'J

DB4 }wa D82 | D61 | DE0

16-bit DPI interface connection (DB [15:0] is used): set pixel format DPI [2:0] = 3'h5

T T 1
DE23 | DEZ2| DA21 | D820 | DB 16| DBYS | D817 DﬂlﬁiDﬂw DE14|DB13| DE12|DE11 (DB10] DEs | DBS | 0BT | D8s | DBS | DB4 | DAY | DE2 | D81 | DBO
|

4.4.2 DPI Interface pixel format

The Pixel clock (DCLK) runs all the time without stop. It is used to enter VS, HS, DE and D[17: O] states
when there is a rising edge of the DCLK. The DCLK cannot be used as the internal clock for other functions of
the display module.

Vertical synchronization (VS) is used to indicate when a new frame of the display is received. This is low
enable and its state is read to the display module by a rising edge of the DCLK signal.

Horizontal synchronization (HS) IS used to indicate when a new line of the frame is received. This is low
enable and its state is read to the display module by a rising edge of the DCLK signal.

Data Enable (DE) is used to indicate when the RGB information that should be transferred in the display is
received. This is a high enable, and its state is read to the display module by a rising edge of the DCLK signal.
D[17:0] is used to indicate what is the information of the image that is transferred on the display (when DE =0
(low) and there is a rising edge of DCLK). D[17:0] can be O(low) or 1(high). These lines are read by a rising
edge of the DCLK signal. In RGB interface modes, the input display data is written to GRAM first then outputs
the corresponding source voltage according to the gray data from GRAM.

Note: Please refer to IC: ILI9488 data sheet for more details.
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4.4.3 DPI(RGB) Interface timing
Hlow HBP HACT HFP

»d

Hsync < < »><

X

s (VACT + HACT) — Period

when valid display data are transferred from host to display module

VFP

 Parameters
Honizontal Synchronization 5
Horizontal Back Porch HBP 3 : HLowicHBP e DOLK
Hanizontal Front Porch HFP 3 . 255 DCLK
Horizontal Address HACT : 320 : DCLK
Horizontal Frequency - - 33 KHz
Vertical Synchronization V_Low 1 . Line
Vertical Back Porch VBP 2 : V_LowsVBP+VFP < 32 Line
Vertical Frant Porch VFP 2 - Line
Vertical Address VACT : 480 - Line
Vertical Freguency 60 - 70 Hz
DCLK cycle 100 - 50 ns
DCLK Frequency 10 - 20 MHz

Example : DCLK =20Mhz, TE=70Hz, V_Low+VBP=2, VFP=2 H_Low+HBP=100, HFP=170.

Note: VBP[4:0)/HBP[7:0] (Blanking Porch Control, RB5h) define as follows:

. VBP{4:0] Blanking porch setting §
| VBP{4:0}=(V_Low+VBP) line number HBP[7:0]=(H_Low+HBP) line numbef
b - !
' f T ,
VSYNC VENL il P > HSYNC | HW._ 1 HEP »
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1 frurme

o OO

Validl dusta
VLW : VSYNC Low Width
HLW | HSYNC Low Width
DTST : Data Transfer Startup Time
4.5 Power ON/OFF Sequence
Normal display mode ON = NORON
Partial mode ON = PTLON Power ON sequence
Idle mode OFF = IDMOFF HW reset
Sleep OUT = SLPOUT SW reset
Sleep IN = SLPIN 2
NORON Sleep OUT SLPIN Sleep IN NORON
Normal display mode ON Normal display mode ON
PTLON Idle mode OFF SLPOUT |dle mode OFF PTLON
IDMON IDMOFF IDMON IDMOFF
eep OU SLPIN Sleep IN
Normal display mode ON Normal display mode ON
Idle mode ON SLPOUT Idle mode ON
Sleep OUT SLPIN Sleep IN
Partial mode ON Partial mode ON
Idle mode OFF SLPOUT ldle mode OFF
IDMON IDMOFF IDMON IDMOFF
PTLON eep SLPIN Sleep TN PTLON
Partial mode ON B 4 Partial mode ON
NORON Idle mode ON SLPOUT Idle mode ON NORON

Notes:
1. There are not any abnormal visual effects when one power mode changes to another power mode.
2. There is not any limitation, which is not specified by users, when one power mode changes to another power

mode.
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IOVDD and VDD can be applied or powered down in any order. During the Power Off sequence ,if the LCD is
in the Sleep In mode, VDD and IOVDD must be powered down with a minimum of 120 msec.If the LCD is in
the Sleep In mode, VDD and IOVDD can be powered down with a minimum of Omsec after the /RST has
been released. /CS can be applied at any time or can be permanently grounded. /RST has priority over /CS.

Notes:

1. There will be no damage to the ILI9488 if the power sequences are not met.

2. There will be no abnormal visible effects on the display panel during the Power On/Off Sequence.

3. There will be no abnormal visible effects on the display between the end of the Power On Sequence and before receiving the Sleep
Out command, and also between receiving the Sleep In command and the Power Off Sequence.

4. If the /RST line is not steadily held by the host during the Power On Sequence as defined in Sections 11.1 and 11.2 ( ILI9488
datasheet ), then it will be necessary to apply the Hardware /RST after the completion of the Host Power On Sequence to ensure
correct operations. Otherwise, all the functions are not guaranteed.

5.  When the power is turned on, the climb period timing (Trise) must be greater than 10us.

6. Keep data pins D[17:0] at low level, or IOVDD comes later

[

/ Keep Data pins DB[17 0] at low level , When VDDor IOVDD comes later
. This time is defined at the cross point of 9C% of 2.8V
L

DBII7 0] < : >

AN

IOV DD Case 1 2 \
VDD f .

O T '.kJ When the power is tumed on(vDD), the climb period timing(Trise)

“ must be greater than 10us. Trise > 10us ‘
|OVOD Case 2 ]L \
VDD 17 \

©
Tll‘r:.‘
" When the power is turned cn{vDD), the climb period timing(Trise)

\ must be greater than 10us. Trise > 10us

Note: Please refer to IC: ILI9488 data sheet for more details.

4.6 Reset timing
Shorter than 5us

tRW
e tRT |
Display Status Normal operation Resetting Initial condition
ey OHTE Speae (Default for HW reset)
Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width trw 1.0 - - us
Reset time TrT - - 120 ms
Please refer to IC: 1LI9488 data sheet for more details.
URL: www.topwaydisplay.com Document Name: LMTO35DNJFWD-NNA-1-Manual-Rev0.4.doc.doc
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5. Optical Characteristics

Item Symbol | Condition | Min Typ Max Unit Remark
oT 60 70
, 6B 50 60
View Angles CR=10 Degree [Note2,3
oL 60 70
6R 60 70
Contrast Ratio CR 6=0° 400 500 Note 3
. TON o,
Response Time 25T 25 35 ms |Note 4
Torr
X 0.286
White Note 1,5
y 0.304
X 0.608
Red —— Note 1,5
2o y Backlight is :
Chromatici
o X on 0.341
Green Note 1,5
y 0.604
X 0.146
Blue Note 1,5
y 0.073
|Uniformity U 80 % |Note 6
NTSC 60 % Note 5
Luminance L 200 cd/m? |Note 7

Test Conditions:
1. laa= 120mA, and the ambient temperature is 25C,

2. The test systems refer to Note 1 and Note 2.
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Note 1: Detinition ot optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical
properties are measured at the center point of the LCD screen. All input terminals LCD panel must
be ground when measuring the center area of the panel.

P ' Item Photo detector | Field
Photo detector ! 0
: Contrast Ratio
Field ' Luminance
- SR-3A e
Chromaticity
500mm i i
TET-LCD Module Lum Uniformity
1 l LCD Panel Response Time BM-7A 2°

The center of the screen
Note 2: Definition of viewing angle range and measurement system.
viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line D0
12 o'clock direction
8=p=0°
/l'l
A o
.\\\/\(\ } ",/"' e:g*;»\u\i‘\ / - /
// /’ \{\\\( s = 7 7 - /)/ — // // :
i g :\1\\ ,'1' /:/// y /
' N2 v
®=180° // 4 | B!/, /// / ®=0:~
7 // | .~ ActiveArea
'//‘ ; s l/ ///
I 2 ] FPC / l/
~ 9=270°

6 o'clock direction

Note 3: Definition of contrast ratio

Luminance measured when LCD is on the " White" state
Luminance measured when LCD is on the "Black" state
“White state “: The state is that the LCD should drive by Vwhite.

“Black state”: The state is that the LCD should drive by Vblack.

Contrast ratio (CR) =

URL: www.topwaydisplay.com Document Name: LMTO35DNJFWD-NNA-1-Manual-Rev0.4.doc.doc
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Vwhite: To be determined  Vblack: To be determined.

Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time (Ton) is the time between photo detector output intensity changed from 90%
to 10%. And fall time (Togf) is the time between photo detector output intensity changed from 10%

to 90%.

(White (TFT OFF) Black (TFT ON) White (TFT OFV
2 4 100%
29 | 9% ————
53
3 2
T =
2.3 | 40% ————m
g | 0%
=
o

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax
L---mmmn Active area length W----- Active area width

L
~ I_ C L £ L /3 )
|
b s —
€ : |
il |
2 | \. 7,»‘7 N/ J Y,

Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.
Note 7: Definition of Luminance:
Measure the luminance of white state at center point.
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6. LCD Module Design and Handling Precautions

6. Y8R TR ER A0 (5 AR

Please ensure V0, VCOM is adjustable, to enable LCD module get the best
contrast ratio under different temperatures, view angles and positions.

Normally display quality should be judged under the best contrast ratio within
viewable area. Unexpected display pattern may come out under abnormal
contrast ratio.

Never operate the LCD module exceed the absolute maximum ratings.

Never apply signal to the LCD module without power supply.

Keep signal line as short as possible to reduce external noise interference.
IC chip (e.g. TAB or COG) is sensitive to light. Strong light might cause
malfunction. Light sealing structure casing is recommended.

Make sure there is enough space (with cushion) between case and LCD panel,
to prevent external force passed on to the panel; otherwise that may cause
damage to the LCD and degrade its display result.

Avoid showing a display pattern on screen for a long time (continuous ON
segment).

LCD module reliability may be reduced by temperature shock.

When storing and operating LCD module, avoids exposure to direct sunlight,
high humidity, high or low temperature. They may damage or degrade the LCD
module.

Never leave LCD module in extreme condition (max./min storage/operate
temperature) for more than 48hr.

Recommend LCD module storage conditions is 0 C~40 C <80%RH.

LCD module should be stored in the room without acid, alkali and harmful gas.
Avoid dropping & violent shocking during transportation, and no excessive
pressure press, moisture and sunlight.

LCD module can be easily damaged by static electricity. Please maintain an|
optimum anti-static working environment to protect the LCD module. (eg. ground
the soldering irons properly)

Be sure to ground the body when handling LCD module.

Only hold LCD module by its sides. Never hold LCD module by applying force
on the heat seal or TAB.

When soldering, control the temperature and duration avoid damaging the
backlight guide or diffuser which might degrade the display result such as|
uneven display.

Never let LCD module contact with corrosive liquids, which might cause damage
to the backlight guide or the electric circuit of LCD module.

Only clean LCD with a soft dry cloth, Isopropyl Alcohol or Ethyl Alcohol. Other,
solvents (e.g. water) may damage the LCD.

Never add force to components of LCD module. It may cause invisible damage
or degrade the module's reliability.

When mounting LCD module, please make sure it is free from twisting, warping
and bending.

Do not add excessive force on surface of LCD, which may cause the display|
color change abnormally.

LCD panel is made with glass. Any mechanical shock (e.g. dropping from high

place) will damage the LCD module.

THER VO, VCOM fRE, DA ORIEES s i
FEAN AR P 2 BARAEAN [ B R A7 s
SRR, BRI B R AR L, 556K
FH R b e B O AT

TR BV S A AR LR S TR S S FR AR IR
XFECRE T BLRALE (V. A) JE FEl N BEAT D, AR IE#0
FLJE WA W] e M BLAR ORI R AN R, BT
X

T S R AUE (B LAA M VB e S 7 A

HER A IR ARAE R, 2800 SR

HEfE 5.
TS AT REAR AR S LR R, DA S XL SR
PRHRIE 5 T

SE AR R TC 5 (2 TAB BY, COG) i 48 4 44l Ty
UK, BRGIAEE T AT RE S 5 R BN BT AR
KA, WRERFAARE LS.

T TR i R 5 /b 52 2 R B R 88 ¥ 25 ) (n]
AR, LA RO 5 5 B s B R AR SR B
K52 AR P AR I BRI R LR .

G L T s AR RS A TR 5, A
A BB (0 R s 3 30 5 AR — BU TR 24
AR YK I o

T T s AR ) A T AT B o ol T A
THEBCES . @i m iR A
PR S AR, TR 38 PSR S 7 AR ) 1 A
B

IR BRIA BT (B oK/ S/ MEAit/ TAEIR ) FAf
FHBUBCE W R AR T 48 /MR
T T AN A= g ) A ' S LS B
<80%RH.

BRI BN AAE T RME, B, A
EEAEITIEZH .

TR R, 1B 7 B R R YA S AR 2
wah, FRES FEE, mRE, SR
5

TR R 5 52 ER P ARIR, 1 % D PR IE VR
R REHCTE B % L ) AR R EE rh i Bl AR AT
(G0 MR IEMiBEH, £5)
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o

T8 PR o R R I R BUBOBEER B 1R #UE
ARB TAB HAL5Z 77

SRR AR, T R G BRI . R
e, PAOR IR SOt Eidmot i, SEIRARAS
SENRIE KA

T 27045 FH AR 7K S5 5 D Y AR e v A e, D
G S v 5 AR BB L

0C~40C

BUCATAE SRR TA, 7 A I B B 75 355 Y o
M, HABAEFTIA TR (- 7K) AT 7T BRSNS
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7. RTP Mounting Instructions

Protective film is attached on LCD screen. Be careful when peeling off this|
protective film, since static electricity may be generated.
Polarizer on LCD gets scratched easily. If possible, do not remove LCD
protective film until the last step of installation.
When peeling off protective film from LCD, static charge may cause abnormal
display pattern. The symptom is normal, and it will turn back to normal in a short
while.

LCD panel has sharp edges, please handle with care.
Never attempt to disassemble or rework LCD module.
If display panel is damaged and liquid crystal substance leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or
clothes promptly wash it off using soap and water.

B 4 B AR T o

TEG R TR BRI, XA R ECR R
5o

YR R E R AR TG, AR TR 8 (M &
BRE) Y1 T RESRIR RS B s B

T BRR A DR, 48 R DR A 7 23 R
A RE AR R

DRIV st S 7 o 2 T (¥ i 0 P b8 2 Xl 228 58 A
ZHTE R EANEE N ORI

THEAR B RO, ARSI R T R B ]
REAEm L, MONIERNEOL, ATESEI (A A
HEK.

TR SRR S R s B AL 2 AT

AN B 3 ) B SO TR e A R

R B LR, RV A R RETR
HRBAEATT R, AR ANTT AR, a3
B R KRR, LR S TH R AR TR R

. AR R 3

It should bezel touching the RTP Active Area (A.A.) to prevent abnormal touch.It
should left gab D=0.2~0.3mm in between. (Figure 4)

Outer bezel design should take care about the area outside the A.A. Those
areas contain circuit wires which is having different thickness. Touching those
areas could de-form the ITO film. As a result bezel the ITO film be damaged and
shorten its lifetime.

It is suggested to protect those areas with gasket (between the bezel and
RTP).The suggested figures are B=0.50mm; C=0.50mm. (Figure 4)

The bezel side wall should keep space E= 0.2 ~ 0.3mm from the RTP. (Figure
1)

o TRE G THIAE B #: R TE SN EIX (AL AL ) i kiR sh
&, THAHES HLBH AR BE (RTP) Z I8 N B — E =
[ D=0. 270. 3mm 2 [a]. (FIE 1)

WEUT TR, 283 P T R et B Y ) ) 3
PRUFHRAEIX I8, UM XKIRE M R — &
By, ERXIRHHEERER 1TO Film B K, &
5 S8 1T0 R PR FH oy . ERY RTP Flikk 4
AR, 7E RTP HTHAEZ (8] )

(Gasket) , FRATEEVCBTHIIHER B 35 sh 1E X
%, THEDZR] VA XAFEE B=0. 50mn;
BBl I F V. AL XIEE RS C=0. 50mm. (P 4)
G TRAME 5 RTP 2380, 2% 8 S TRIHE Py 1 5
RTP #MU 4 [A]#E E=0. 2mm.  (FE 1)

RTP ITO Film

~— TFT {+PCBA)

Bezel E: =02mm Foam Gasket
—_—
AN ff D: 0.2°0.3mm
I Ll
| |
,
/ b
Pl |
-
Gasket B: =0.5mm _ RTP Active Area
C: =0.5mm | RTP Wiew Area

Figure 1
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In general design, - BT
RTP V.A. should be bigger than the TFT V.A. RTP (IRTARIX V. A, RIAS/NT TFT MATARIX V. A
and RTP A.A. should be bigger than the TFT A.A. J RTP MIshfEX A A, REA/NTF TFT (sh{EX
(Figure 2) ACA
(B 2)
Bezel Foam Gasket RTP Active Area

N\ / TFT Active Area
X /T RTP Film
| L I

j— T

4 )

d ~— TFT (+PCBA)
|

Gasket TFT View Area
-—
RTP View Area
|———————

Figure 2

Warranty
This product has been manufactured to our company’s specifications as a part for use in your company’s general
electronic products. It is guaranteed to perform according to delivery specifications. For any other use apart from
general electronic equipment, we cannot take responsibility if the product is used in medical devices, nuclear power
control equipment, aerospace equipment, fire and security systems, or any other applications in which there is a direct
risk to human life and where extremely high levels of reliability are required. If the product is to be used in any of the
above applications, we will need to enter into a separate product liability agreement.

- We cannot accept responsibility for any defect, which may arise form additional manufacturing of the product
(including disassembly and reassembly), after product delivery.

- We cannot accept responsibility for any defect, which may arise after the application of strong external force to the
product.

- We cannot accept responsibility for any defect, which may arise due to the application of static electricity after the
product has passed our company’s acceptance inspection procedures.

- When the product is in CCFL models, CCFL service life and brightness will vary according to the performance of the
inverter used, leaks, etc. We cannot accept responsibility for product performance, reliability, or defect, which may
arise.

- We cannot accept responsibility for intellectual property of a third part, which may arise through the application of
our product to our assembly with exception to those issues relating directly to the structure or method of
manufacturing of our product.
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Note:

1. LCD Display Type
X2, Pixel Arrangment
*3,
x4,
%D,
X6,
X7/,
X3,
x99,
%10, Operoating Temperature
%11, StTorage Temperature :

Color Depth

Backlight

Backlight Supply
Touch Panel Type

TFT.Transmissive
RGB-STRIPE

+ 262k Color
Operating VoltagedVDD , I0VDD)
White LEDs

L 6x20mA (VE=32V, TYPD
Resistive Touch Panel
Foam Gasket must be assemble outside TP VA by 0.Omm

3.0V

Recommended Connector Kl:i FHI9SC-50S-0.0SHHIROS) Ur Equivalent

-20°C~7/0°C
-30°C~80°C

115 _ 52,9601 o
- 3-608 | o
! -~
/B Double Side Tape
D.S.T.(T=0.15mm)
o
)
0
2 0
5 o
®
‘
. 05 B
| 2-5.0 A
"@_gﬂ I ‘
ot 5 |
Component Area <
p 9 &
) !~

Bending Area —

0.0%0

i
Sti??enef/
389 A\

el —

6.07> AL\

A
!

K1 Terminal K1 Terminal
No.|Pin Name ||No.|Pin Name
1 |VSS 26| DBS/B3 Msk
c | [0OVDD c/|DB4/B4
3 I0VDD c8|DB3/R3
4 |\\/DD 29 DB2 /B2
o VDD 30| DB1/B1

6 | IMO 311DB0/B0,Lsb
/| IM1 32| VSS

8 | IMe 33 DOUT

9 |IRESX 34/ SDA

10| VSYNC 39|RDX

11 [HSYNC 36|WRX _SCL
12|PCLK 37|DCX

13| DE 3I8ICSX

14 |DB1//RoMsb | |39 XRUX+)
195|DBI6E/R4 401YDCY =)
16| DBIS/R3 41 | XLIX=)
1/|DB14/R? 421 YUCY +)
18| DB13/R1 43|LEDA
191DBI2/R0OLskb | |44 |LEDK

20| DB11/G5Msk | [|4D|LEDK
21|DBI10/G4 46|LEDK

22| DB9/G3 47|LEDK
°c3|DBB/GP 48|LEDK
24|DB7/G1 49| EDK

29| DB6/G0Lskh | [S0[VSS

0153 . _
0.051
-
L RIG|BIR
|
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