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1. Basic Specifications

Screen Size(Diagonal) :
Color Depth:

Number of dots :

Active Area :

Dot Pitch :

Display Technology :
Display Mode :

Pixel Configuration :
Viewing Direction :

Polarizer Surface Treatment:
Backlight Type:
Outline Dimension :

Operating Temperature :
Storage Temperature :

Note:

3.5

65K/262K Color

320(RGB)x480

48.96x73.44

0.153x0.153mm

a-Si TFT active matrix
Transmissive With Normally white
RGB Vertical Stripe

12H (*1) (gray scale inverse)

6H (*2)

HC

LEDs

55.26x 84.69 x 4.2 mm

(exclude FPC , see dwg for details)
-20 ~ +70°C (No Condensation)

-30 ~ +80°C (No Condensation)

*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

BLA, BLK1~6—I Backlight Circuit I
TFT Panel
320(RGB) X480
VDD,IOVDSI%
V .
WR(SCL),/RD,RS,D0~D17 IL19488 or equivalent
/CS, IRST, RS, TE,LCM_ID,IM0~2
SDI,SDO,DE,DCLK,VS,HS
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1.2 Terminal Functions

PIN
Pin No. Name 110 Descriptions
1 TE Output Output a frame head pulsg S|gnal
If no used, please open this pin
2 VSS Power | NegAtive power supply,0V
3 DE Inout Data enable signal in RGB mode
P If no used, please fix this pin at VSS level
Pixel clock signal in RGB mode
4 DCLK Input If no used, please connect this pin to VSS
Vertical sync. signal in RGB mode
5 VS Input If no used, please connect this pin to VSS
6 VSS Power | Ground
Horizontal sync, signal in RGB mode
/ HS Input If no used, please connect this pin to VSS
8 IMO Input | MPU system interface mode select
9 IM1 Input | MPU system interface mode select
10 IM2 Input | MPU system interface mode select
11 IOVDD Power | IO Positive Power
12 VDD Power | Positive power supply
Serial data in/out pin in DBI Type C 9bit mode
13 SDI 1/0 Serial data input pin in DBI Type B 8bit mode
If no used, please connect this pin to vss
14 SDO Output Serial data output pin
If no used, leave this pin open
15 D17 1/0
: : : Data Bus
32 DO 1/0
Reset signal
33 /IRST Input | /RST =L, Initialization is executed
/RST = H, Normal running.
Read strobe signal
34 /RD Input If no used, please connect this pin to IOVDD
(WR) Write data enable pin in DBI Type B
35 /WR(SCL) | Input | (SCL)Write data enable pin in DBI Type C
If no used, please connect this pin to IOVDD
Data/command selection pin
36 RS Input If no used, please connect this pin to IOVDD
Chip select signal
37 /CS Input If no used, please connect this pin to IOVDD
38 BLK6 Power
: : : LEDS CATHODE
43 BLK1 Power
44 BLA Power | LED ANODE
45 LCM_ID | Output | Customer requirement: 1.8V
IM2 | IM1 | IMO Interface WR/SCL DATA Bus use
Command/Parament | GRAM
0 0 0 DBITYPE-B18-bit WR D7~D0 D17 ~D0:18bits
(DB_EN='0") Data
0 0 1 DBI TYPE-B 9-bit WR D7~D0 D8 ~DQ: Sbits
Data
0 1 0 DBI TYPE-B 16-bit WR D7~D0 D15~D0:16bits
Data
0 1 1 DBI TYPE-B 8-bit WR D7~D0 D7 ~DO0:8bits
Data
wire)
1 1 1 DBl TYPE-C Option 3(4 | SCL SDIISDO
wire)

System interface select
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1.3 Touch Panel Terminal Functions

PIN
Pin No. Name 1/10 Descriptions
1 YU Passive Up Side sense Terminal
2 XR Passive Right Side sense Terminal
3 YD Passive Down Side sense Terminal
4 XL Passive Left Side sense Terminal

YU

XR

PINI
1

PIN4 —
PIN3
PINC

2. Absolute Maximum Ratings

Items Symbol Min. Max. Unit Condition
Power Voltage VDD -0.3 +3.3 \ Vss = 0V

Input Voltage Vin -0.3 +3.3 V Vss = 0V
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

VSS=0V, Top=25OC

Items Symbol MIN. TYP. MAX. Unit | Condition /
Application Pin

Operating Voltage VDD 2.65 3.0 3.3 V | vDD,IOVDD

Input High Voltage ViH 0.7xVpp - o V_ | TE. DE. DCLK.
VS. HS. IM0~2,
SDI. SDO.

Input Low Voltage Vi -0.3 - 0.3xVpp V | DO~D17. /RST.

/RD. WR(SCL).
RS. /CS. LCM_ID

Operating Current Ipp - TBD - mA | VDD (*1)

Note: *1. VDD=3.0V

URL: www.topwaydisplay.com
www.topwaysz.com
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3.2 LED Backlight Circuit Characteristics
BLK(1~6)=0V, lg.a=120mA, Top =25°C

Items Symbol | MIN. TYP. MAX. Unit | Applicable Pin
Forward Voltage BLA - 3.2 - V BLA
Forward Current IsLA - 120 - mA BLA

Cautions:

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

BLA

BLK1
BLK6

No. of LEDs = 6pcs

4. AC Characteristics

4.1 DBI Type B
4.1.1 DBI Type B Timing Characteristic

tﬁh'.\' » !< td':‘l'.'
fCs \ [ e
le tcs ’. L tr:si' o
| |
.~ X ¥
e toat | | L o ,_.
| i Fre (1 | o
\ tua | ; : \
IWR ‘ = f byen | > \
" tcls: ; le tdl'.: ! |
D[7.0] - -
{Write) | X
L trcstresim X tant N
ke tast " Troitem ! ! »
% |
/RD \‘ badeat yr tranranim \
l¢_ratlratm,, le tradn »

D[17.0]
(Read) { )—
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Signal Symbol Parameter min max Unit Description
RS tast Address setup time 0 - ns
that Address hold time (Write/Read) 0 - ns
tehw CSX “H" pulse wicth 0 - ng -
cs Chip Select setup time (Write) 15 - ns -
/CS fres Chip Select setup time (Read |D) 45 - ns -
tresfm Chip Select setup time (Read FM) 355 - ns
tost Chip Select Wait time (Write/Read) 0 - ns
twe Write cycle 40 - ns
IWR twrh Write Conirol pulse H duration 15 - ns
tarrl Write Control pulse L duration 15 - ns -
frefm Read Cycle (FM) 450 - ns
/RD(FM) irdbtm Read Control H duration (FM) 90 - ns “J:;r;:ead from. frame
trdlfm Read Control L duration (FM) 355 - ns y
ire Read cycle (ID) 160 - ns
! RD(|D) trah Read Contral pulse H duration 90 - ns When read |1D data
trdl Read Control pulse L duration 45 - ns
st Write data setup time 10 - ns
DIz, taht Write data hold time 10 - ne
D [15:0], - For maximum, CL=30pF
D [8:0], irat Read access time - 40 ns F6F iiirui, CL8pk
D [7:0] tratim Read access time - 340 ns
trod Read output disable time 20 80 ns
Notes:

1. Ta=-30to 70 °C, IOVDD. VDD= 2.5V to 3.3V, V§S =0V
2. Logic high and low levels are specified as 30% and 70% of IOVDD for input signals.
3. Input signal rising time and falling time:

t.=16ns tr=15ns

70%
30%

4. The CSX timing:

tc:hw

Csxﬂ . S

WRX

RDX t ... _/

oty Minbns » <

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

CsX \

=) _\_/—
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4.1.2 DBI Type B Data Bus
8-bit Data Bus for 16-bit/pixel (RGB 5-6-5 Bits Input), 65K-color

| /cs [ T o
[IRST | ar
[ Rs | ‘0" /S
[rwr | L L £ L _Ff 1 _f£ 1 f
| /RD | wqn
| pi7~D8 | “o”
| b7 | ———————<{7 > ——<ClIEe> OGP e>——
[ b6 | ———<TwD>—— - TR T
(o5 | - >
| D4 | ; — T e L
| D3 | % it f it - it it -
[ P2 | — <D <> <€ - TP
[ D1 | ———————<F>———<CTE>—EMP - T —E P ——
| po | < Bio, > - <G ER>—<@EEroR> T —
Pixel n Pixel n+1

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

[ses | T 1 “0”
[ /IRST | wqn
RS | 0 S
[ /WR | I I L £ 1 1 £
| 7RD | wqn
| D17~D8 _| 2o
(b7 | — <> €W T T
[ b6 | — <T@ " A i i
[ b5 | — <@ m T T
[ B4 | ———FPp——— - i 2P —
b3 | — <FuD>————— €W B > €T —
b2 | — <uD>————— WO —<CTEO>—<ETFO> €T
[P1 | ———@————— < >< >< i< -
| PO | ——— B> —_ o< o< —
Pixel n Pixel n+1
9-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color

[cs | — ] “«or
| IRST | q
[ Rs | “or P 1
[/WR | L% | + | + | o | 3
| /RD | 1
| p17~-D8 | o
| b8 |

D7 |

D6 |

D5 |

D4 |

D3 |

D2 |

D1 |

Do |

Pixel n Pixel n+1
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16-bit Data Bus for 16-bit/pixel (RGB 5-6-5 Bits Input), 65K-color

| 1cs | — “or
[/RST | 4"
| RS | “or / =
[/wr | ] + | + | A I
|fRD | g
| D17—D1e6 P
| Das |
| D14 |
| Daa |
| D12 | B - 4
11| — <ETT AT AT T
[ P10 | ————————<FNO < B <GB B T AT
| Po | — <TFED> <O < ETE < TE———
T S ST —<TEO T ——
| b7 | ————————<m i <GP <P e <GP O ———
| P& | — <> < <R TR
| Ds | =% =
| B4 | —  <TFED> < E VT <O < ETET
[ B3 | — <P T TP T ——
[ P2 | —  <TFe> T T < ———
[ Bt | <@ < < <P ——
| bo | < E PRSI EAEO————
Pixeal n Pixal n+1 Pixal n+2
16-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color
| rcs ] | 0"
[/RsT | T
| RS J = ) 7 =2 B
| IWR | ] - 1 | + | - l o g
| /RD | s
| D17—D18__| ~or
| 15 | —— T < 7 —
| P14 | ———————————=F A [ e e en —
| paa | — <gFTE> T < T i —
[ 21z ] — ZURET il ; EliE e SR S ! =
| P11 | = E (P e e > SR —
D10 | ———————————<Flio > [ o<@® o ] —
[(B® | — @l - - > - —
| Da | T BnA = - = e -
(B7 | ————<@——————— (] —
| pbs | el < —
[ P8 | ———————————<Fis o g —
[ ba | — <P T =
| b3 | —  <gFm> T —
| D=2 | < Bhz o [y 30 =X T e
[T | ——————————— < - S - < - 1
[B6 | ———@B——————— (< = 1< = < - >
| Pixel n__ | |Pixel n+1
18-bit Data Bus for 18-bit/pixel (RGB 6-6-6 Bits Input), 262K-color
| res | ™
| irRsST | Ty
| RS | Ll® e V4 B
[ /WR | 1 + 1 + 1 “ | +
| rrRD | LT i
| 217 | T AT T T
| 218 | ————————— < FTe > T T T
[ oas | e EE T T T
| D1a | — —mmEnTaA | T T T
Il P1a | —————— =i > e e e ———
L Bz | ETT T T
= I B — L = Ik 1 =R e Sl el i
[(B3e ] —— @ > < S P <SS ETA < S ST
| B2 | === S P B <GS S B <G S P A e
o= | e P O e S e ———
e B L L it —
| s | —_— TEE SO S TR O S AT ————
[ B85 | ————————————= A @ P gD S O OB D ST ————
[ Da | e <SPS A S e T
- | = = e e P g s
| D= — e e S e e e ————
L e | —<@Fi> < T <R
| Do ] ST =G PO B D (O AT T
Pixel n Pixal n+1 Pixal n+2
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4.2 3-Line SPI Interface Timing Characteristic

ICS i /
topw ; | S ] ! toaw
L tu,'cl'rtrc_ y tSE
W -'II AT 'II
Lo |1 Lt/ Trclh %
—
SCL \
=td5= e tan =
{Input)
- tac-: & = tc-h 4
SDI Hi.Z ‘ Hi.Z
(Cutput) !
(Cutput) GND A ) GND
Signal Symibol Parameter i max UIni Description
tsc SCL-JCE 15 - ns
ICS teho ICS H Pulse Width 40 4 ns
feas Chip select ime JNrite) &80 - ns
tcgh Chip select hold time (Fead) 65 - ns
e Serial Clock Cycle (Write) 56 - ns
fwrh SCL H Pulze Width {Write) 15 - nz
o SCL L Pulse Width (Write) 15 - ns
sCL tre Serial Clock Cycle (Read) 150 - ns
trdh SCL H Pulze Width [Read) &80 - ns
frcll SCL L Pulse Widih (Read) 60 - ns
=0 td= Data setup time (Arite) 10 - ns
{Input} tdh Crata hold time (Writs) 10 5 ns
sSDsDo tacc Access lime (Read) 10 a0 na For maximum CL=30pF
{Cutput) toh Output disable fime (Read) 15 50 ns For minamum CL=8pF

Note: Ta =-30 to 70 °C, 1OVDD . VDD= 2.5V to0 3.3V VWSS =0V, T = 10+/-0.5ns
t=15ns

0%
30%
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4.3 4-Line SPI Interface Timing Characteristic

{CS

RS Tepw . = touw
I tu,'[;l'rtrc_ U tSE
 bwlta | taer trn -
—
SCL \
sl | Lan 5
{lnput)
H tac-:: £ tc-h 24
SDI . Hi-Z L Hi-Z
{Output) /
(Cutput) GND A ) GND
Signal Symbol Parameter min max Linit Description
tsc SCL- 25 15 - ns
o= tehw ICS H Pulse Width 40 4 ns
fcas Chip select ime {Nrite) &0 - ns
tcsh Chip select hold time {(Read) 65 - nz
twic Serial Clock Cycle (Write) 66 - ns
twrh SCL H Pulze Wigth (Write) 15 - na
tari SCL L Puise Width (Write) 15 - na
=CL tre Serigl Clock Cycle (Read) 150 - ng
trelh SCL H Pulze Width (Read) &l - nz
frdi SCL L Pulse Widih (Read) 60 - ng
=B td= Data zefup fima (Writz) 10 - ns
(Input} tdh Data hold time (Writs) 10 . ns
sSOlsDo tacc Access fime (Read) 10 a0 ns For maximum CL=30pF
{Output) toh Output disable ime (Read) 15 50 ns For minimum CL=8pF

Mote: Ta =-30 1o 70 "C, [OVDD. VDD= 2.5V to 3.3V, w55 =0V, T = 10+~0.5ns

0%
30%

t;=15ns
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4.4 DPI Interface
4.4.1 DPI Interface Characteristic

rgbf \ tsyncs
Irgbr " : >

VS x ViH
HS VL,

tENS tENH
- > >
DE VIH ViH
VL, VL,
trobf g PWE_ trobr _» 1e PWDH
| < > »
DCLK ViKY /VIH ViH \
Vit ViL teven
< >
! tros tPDH
- > o »
. ViH 2 ViH
D[17:0] Vi Write Data VlL.X
Signal Symbol Parameter min max Unit Description
VS tsvngs VSYNC/HSYNC setup time 15 £ ns
HS tswon | VSYNC/HSYNC hold time 15 > ns
DE tens DE setup lime 15 - ns
tenn DE hold time 15 - ns
D[17:0] tpos Data setup time 15 - ns 16-/18-/24-bit bus
teoH Data hold time 15 - ns RGB interface mode
PWDH DCLK high-level period 20 - ns
DCLK PWDL DCLK low-level period 20 - ns
tovon DCLK cycle time 50 " ns
Trgor bl DCLK ,HSYNC,VSYNC rise/fall time - 15 ns
Note: Ta =-30to 70 °C, IOVDD. VDD =2.5V to 3.3V,VSS =0V

t=15ns

«——
F70%
30%

4.4.2 DPI Interface pixel format
18-bit DPI interface connection (D [17:0] is used) set plxel format DPI [2 0] 3'h6

D23 |D22 D21 |D20 |D19 D18 D17 |D16 D15 (D14 D11 |Di0

013 ‘D12

Dg |D8 | D7 ‘DG ‘D.’) D4 |D3 |D2 (DT (DO

3] | (1] | GIo} | B(5) | Bf41 | B | BI2) | B(1) | B[O)

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

D23 |D22 (D21 (D20 |D1® D18 (D17 |D168 (D15 (D14 |13 (D12 D11 D10 (D9 D8 |D7 (DS |D5 |D4 |D3 (D2 |D1 | DO

X Al {E ‘%a”bﬂ] a1 %J B4 ‘ 83l ‘ B2) ‘ Bl | eiol

The Pixel clock (DCLK) runs all the time without stop. It is used to enter VS, HS, DE and D[17: 0] 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.

URL: www.topwaydisplay.com Document Name: LMT035DNJFWD-NNA-Manual-Rev0.1.doc
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4.4.3 DPI(RGB) Interface timing

H_Low  HBP HACT HFP
Hsyng __ &> e i 5
Vsync
A | A
V_Low ox
I : (V_Low + VBP) - Vertical interval when no valid ‘3
' display data is transferred from host to display Z .
vBP ! g §
N
& o
x e
o5
S3
-« > 22
| 3 =
.
(H_Low + HBP) - C 5
Horizontal _E‘ 2
interval when no | = %
valid display data, =
VAGE is sem:-pomyhost (VACT + HACT) - Period
to display when valid display data are transferred from host to display module
VFP VFP - Vertical interval when no valid display
data is transferred from host to display
h J
o Symbrols‘ 7
Horizontal Synchronization H_Low 3 - DCLK
H_Low+HBP <192
Horizontal Back Porch HBP 3 - DCLK
Horizontal 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_Low+VBP+VFP < 32 Line
Vertical Front Porch VFP 2 - Line
Vertical Address VACT - 480 - Line
Vertical Frequency 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 3

\VBP[4:0]=(V_Low+VBP} line number HBP[7:0]=(H_Low-+HBP) line numbef
he - }
| | I ]
VLW | VBP HLW | HBP i
VSYNC > » HSYNC e >
URL: www.topwaydisplay.com Document Name: LMT035DNJFWD-NNA-Manual-Rev0.1.doc
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1 frame

VBP

Vs \L V_Low:

L=1H

HS
T
DCLK H H
|
oc B L
G TR 1 i
H_Low>=3DOTCLKs M
HS "l
1H
DCLK
DE DTST>=HLW
D[17:0] RlG|BIR|G B BRGBX
Valid data
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 = IDMCFF HW reset
Sleep OUT = SLPOUT SW reset
Sleep IN = SLPIN z
MNORON Sleep OUT SLFPIN Sleep IN NORON
Mormal display mode ON "l MNormal display mode ON
PTLON Idle mode OFF SLPOUT Idle mode OFF PTLON
-~ h
IDMON IDMOFF IDMON IDMOFF
Sleep OUT SLPIN Sleep IN
Mormal 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 Idle mode OFF
-~ -
IDMON IDMOFF IDMON IDMOFF
PTLON “STeep OUT SLPIN STeep TN PTLON
Partial mode ON " Partial mode ON
NORON Idle mode ON SLPOUT |dle mode ON NORON

Notes:

1. There are not any abnormal visual effects when ane 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 ( I1LI9488
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

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

- gl

A .

Y it

Y

D17 0] =

lovon Case 1 }li" \
VDD E [’ \
i o ]

Tu'an )

" When the power is lumed on{vDD), the climb period timing(Trise)
III must be greater than 10us. Trise > 10us

i j
n

|OVDD Case 2

VOD

TN E..m,. |

Tiss
\ When the power is lurned on{/DD}, the climb period timing{Trise)
\ must be greater than 10us. Trise > 10us

4.6 Reset timing
Shorter than 5us

tRW
- - - >
/RST m
e tRT N
Display Stat N | ; Resettin Initial condition
splay Status ormal operation g (Default for H/W reset)
Item Symbol MIN. TYP. MAX. Unit
Reset LOW pulse width trw 1.0 - - us
Reset time Trr - - 120 ms
URL: www.topwaydisplay.com Document Name: LMT035DNJFWD-NNA-Manual-Rev0.1.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
BR 60 70
Contrast Ratio CR 8=0° 400 500 Note 3
- TGN o,
Response Time 2570 25 35 ms |Note 4
Torr
X 0.286
White Note 1,5
y 0.304
X 0.608
Red = Note 1,5
S y Backlight is .
Chromatici
Y X an 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. lea= 120mA, and the ambient temperature is 25°C.

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 ! :
: Contrast Ratio
Field ' Luminance
- SR-3A =
Chromaticity
500mm i i
TET-LCD Module Lum Uniformity
1 l LCD Panel Response Time BM-7A 22

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 o
12 o'clock direction
8=0p=0°
_."|| R
BL J*’ I o’
N P P
‘.\'w.__%ﬁ —~ eT; G\Iik P . L
// ._\_{:h- ,’//”J r//,
EU-"%._\._::;'— /} i
®=180° R S e
v i~ Active Area / Fai
v - rx
‘ & FPC l//
- ®=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: LMT035DNJFWD-NNA-Manual-Rev0.1.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 (Tqy) is the time between photo detector output intensity changed from 90%
to 10%. And fall time (Toeg) is the time between photo detector output intensity changed from 10%
to 90%.

(ﬁﬁhite (TFT OFF) Black (TFT ON) White (TFT OFFP

100%
90% —=—=—=—

Photo detector output
(Relative value)

Ton
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------- Active area length W----- Active area width
0 L
N EYE L/3 ‘
e - .
) [ V) ( |
e h - S - |
= | |
| il ! —~ |
S —— J/ : A\
[ et N Ao |
3 H
~ | |
B AN ) o/ :'\ o |
L |

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 [uminance of white state at center point.
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6. Design and Handling Precaution

1. The LCD panel is made by glass. Any mechanical shock (eg. dropping form high place)
will damage the LCD module.

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

3. The polarizer on the LCD is easily get scratched. If possible, do not remove the LCD
protective film until the last step of installation.

4. Never attempt to disassemble or rework the LCD module.

5. Only Clean the LCD with Isopropyl Alcohol or Ethyl Alcohol. Other solvents (eg. water)
may damage the LCD.

6. When mounting the LCD module, make sure that it is free form twisting, warping and
distortion.

7. Ensure to provide enough space (with cushion) between case and LCD panel to prevent
external force adding on it, or it may cause damage to the LCD or degrade the display
result.

8. Only hold the LCD module by its side. Never hold LCD module by add force on the heat
seal or TAB.

9. Never add force to component of the LCD module. It may cause invisible damage or
degrade of the reliability.

10. LCD module could be easily damaged by static electricity. Be careful to maintain an
optimum anti-static work environment to protect the LCD module.

11. When peeling off the protective film from LCD, static charge may cause abnormal
display pattern. It is normal and will resume to normal in a short while.

12. Take care and prevent get hurt by the LCD panel sharp edge.

13. Never operate the LCD module exceed the absolute maximum ratings.

14. Keep the signal line as short as possible to prevent noisy signal applying to LCD module.

15. Never apply signal to the LCD module without power supply.

16. IC chip (eg. TAB or COG) is sensitive to the light. Strong lighting environment could
possibly cause malfunction. Light sealing structure casing is recommend.

17. LCD module reliability may be reduced by temperature shock.

18. When storing the LCD module, avoid exposure to the direct sunlight, high humidity, high
temperature or low temperature. They may damage or degrade the LCD module
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7. Resistive Touch Panel Design Precautions

1. It should prevent front case touching the touch Front case
panel Active Area (A.A.) to prevent abnormal
touch.

It should left gab (e.g. 0.2~0.3mm) in between.

min 0.20~0.30mm

---%

)
Active area

VS
2. Outer case 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 case the ITO cold be damaged and shorten its lifetime.
It is suggested to protect those areas with gasket (between the front case and the touch panel).
The suggested figures are B=0.50mm; C=0.50mm.

Buffer material (gasket)
/ C(min 0.50mm)

f
|
T
i
i

Front
case

Insulation a r_\ r_\ \)
B Active area
View area
3. The front case side wall should keep space /Front case

(e.g. 0.2 ~ 0.3mm) from the touch panel.
Touch Panel
e

——
—

0.20mm~0.30mm LCD
4. In general design,
touch panel V.A. should be bigger than the LCD V.A.
and touch panel A.A. should be bigger than the LCD A.A.
T/P View Area
Foam Gasket Bezel Opening ~Front case
N T/P Active Area é

r VY r a r a r Y
Gasket B
\
e LCD Adtive Area .
LCD View Area LCD
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