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1. Applications

This Module is designed for portable DVD, GPS car TV & PMP(portable multimedia player)
application which require high quality flat panel displays. It is also a good substitute for many
outmoded CSTN module in the industrial application.

This product is composed of a TFT-LCD panel, driver ICs, FPC and LED backlight unit.

2. General Specification

Signal Interface :
Display Technology :
Display Mode :

Screen Size(Diagonal) :
Outline Dimension :

Active Area :
Number of dots :
Pixel Pitch :

Pixel Configuration :
Backlight :

Surface Treatment :

Viewing Direction :

Operating Temperature :
Storage Temperature :

Note:

Digital 24-bits RGB

a-Si TFT active matrix

TN Type Full Color / Transmissive / Normal White
7.0”

164.9 x 100.0 x 5.7 (mm)

(see attached drawing for details)
154.08 x 85.92 (mm)

800 x 480

0.1926 x 0.1790 (mm)

RGB Stripe

LED

Anti-Glare Treatment

6 o’clock(Gray scale Inversion) (*1)
12 o’clock (*2)

-20 ~+70°C

-30 ~ +80°C

*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.

3. Block Diagram

VLED+,VLED-

DVDD, GND, AVDD  s——

VCOM

VGH, VGL

Timing Circuit

DCLK
DE, HS, V
MODE

RO~R7, GO~G7, BO~B7

Power Circuit

Backlight Circuit

7’ TFT Panel

Gate Driver

Source Driver
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4. Terminal Function (Input Terminal)

Pin No. Pin Name 1/0 Descriptions
; xII:EBI Power Positive Backlight Power Supply
2 xtgg: Power Negative Backlight Power Supply
5 GND Power Power GND (0V)

6 VCOM Input Common voltage

7 DVDD Power Power for Digital Circuit

8 MODE Input DE/SYNC mode select (*1)
9 DE Input Data input enable

10 VS Input Vertical Sync Input
11 HS Input Horizontal Sync Input
12 B7
: : Input 8bit Data for Blue
19 BO
20 G7
: : Input 8bit Data for Green
27 GO
28 R7
: : Input 8bit Data for Red
35 RO
36 GND Power Power GND (0V)

37 DCLK Input Sample clock(*2)

38 GND Power Power GND (0V)

39 L/R Input Left / right selection (*3)
40 u/D Input Up/down selection (*3)
41 VGH Power Gate ON Voltage

42 VGL Power Gate OFF Voltage

43 AVDD Power Power for Analog Circuit
44 RESET Input Global reset pin (*4)

45 NC - No connection

46 VCOM Input Common Voltage

47 DITHB Input Dithering function (*5)
48 GND Power Power GND (0V)

49 NC i No connection

50 NC

Note:

*1: DE/SYNC mode select. Normally pull high.
When select DE mode, MODE="1", VS and HS must pull high.
When select SYNC mode, MODE= “0”, DE must be grounded.
* 2: Data shall be latched at the falling edge of DCLK.
* 3: Selection of scanning mode

S/eétlng of scan cm;rol input Scanning direction

GND DVDD Up to down, left to right
DVDD GND Down to up, right to left
GND GND Up to down, right to left
DVDD DVDD Down to up, left to right

*4: Global reset pin. Active low to enter reset state. Suggest to connect with an RC reset circuit for stability. Normally pull high.

*5: Dithering function enable control, normally pull high.
When DITHB=" 1” ,Disable internal dithering function,
When DITHB=" 0” ,Enable internal dithering function,
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5. Absolute Maximum Ratings

Items Symbol Min. Max. Unit | Condition
DVDD -0.3 3.96 V
AVDD 6.5 13.5 V
Power voltage VGH -0.3 40.0 V
VGL -20.0 0.3 V
VGH -VGL - 40.0 V
Operating Temperature TOP -20 70 °C No Condensation
Storage Temperature TST -30 80 °C No Condensation
Note:

*1. This rating applies to all parts of the module. And should not be exceeded.

*2. The operating temperature only guarantees operation of the circuit. The contrast, response speed,
and the other specification related to electro-optical display quality is determined at the room temperature, Top=25.

*3. Ambient temperature when the backlight is lit (reference value)

*4. 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.

6. Electrical Characteristics

6.1 DC Characteristics

Items Symbol Min. Typ. Max. Unit | Remark
DVDD 3.0 3.3 3.6 vV [*2
Power voltage AVDD 10.2 104 10.6 V
VGH 15 16 17 V
VGL -7.5 -7.0 -6.5 Vv
Input signal voltage VCOM 4.05 4.15 4.25 V
Input logic high voltage VIH 0.7vDD - DVDD V *3
Input logic low voltage VIL 0 - 0.3DVDD V

Note:
*1.Be sure to apply DVDD and VGL to the LCD first, and then apply VGH.
*2: DVDD setting should match the signals output voltage (refer to Note 3) of customer’s system board.
*3: DCLK,HS,VS,RESET,U/D, L/R,DE,R0~R7,G0~G7,B0~B7,MODE,DITHB.

6.2 Current Consumption

Items Symbol Min. Typ. Max. Unit | Remark
loH 0.05 0.2 1.0 mA
. |GL 0.2 0.5 1.0 mA
Current for Driver Iovon 1 4.0 10 —
lavbD 5 20 30 mA

6.3 LED Backlight Circuit Characteristics

Top=257T
Items Symbol MIN. TYP. MAX. Unit | Note
Forward Voltage Vfsia 9.0 9.6 10.5 V If=100mA
Forward Current IfaLa - 100.0 - mA
Cautions:

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

VGH

i
Power on | Power off
'

AVDD

v le /i /1
: vCe

1 VGL /,

i i it

Ll :

> ;
Reset : \_

1 [

! :

! 7 b

STBYB \ i
Data P

RGB signal data, HS, VS, DE

Note1: t0<20ms, t1>1ms, t2>16ms, t3 =0ms, t4=0ms, t5=0ms, t6=0ms, t7 =8 frames(will be
helpful to release the electric charge on panel)

7. AC Characteristics

7.1 Timing Characteristics

Item Symbol | MIN. | TYP. | MAX. Unit Remark
HS setup time Thst 8 - - ns

HS hold time Thhd 8 - - ns

VS setup time Tvst 8 - - ns

VS hold time Tvhd 8 - - ns

Data setup time Tdsu 8 - - ns

Data hole time Tdhd 8 - - ns

DE setup time Tesu 8 - - ns

DVpp Power On Slew rate TPOR - - 20 ms Er\(/);; 0 to 90%
DCLK cycle time Tcph 20 - - ns

DCLK pulse duty Tcwh 40 50 60 %

Note: For the details of the timing, please see the Driver IC data sheet.

URL: www.topwaydisplay.com

Document Name: LMT070DNCFWD-Manual-Rev0.3.DOC

Page: 6 of 13




TOPWAY

LCD Module User Manual LMTO70DNCFWD
7.2 Input Clock and Data Timing Diagram
/ *, /'; N ‘1 / ;:“ 3_. 2 ;/ \\‘\ : A N, st "f '
V4 N\ Y Y| )‘( / \ m:+ ok /! N
CLKIN T V—j”"d - .\, \ ————— 5‘,
Data x,;,i P s :; e /B{\, }{ ;}(\ Last ‘M‘; >
™ “ N\
y - e
DEN e NN
CLKIN . f a; . ;’;’, —\,\\\ '/;" | “, ‘ r’: \\\w /}f b j.-"f \\\‘ //,»
VSD \ - e J/’ ’ 4 g
1 - ™ |
7.3 Timing
Item Symbol | MIN. | TYP. | MAX. Unit Remark
Horizontal Display Area thd - 800 - DCLK
DCLK Frequency felk 28 33.3 40 MHz
One Horizontal Line th 862 1056 | 1200 DCLK
HS pulse width thpw 1 - 40 DCLK
HS Blanking thb 46 46 46 DCLK
HS Front Porch thfp 16 210 354 DCLK
Item Symbol | MIN. | TYP. | MAX. Unit Remark
Vertical Display Area tvd - 480 - TH
VS period time tv 513 525 650 TH
VS pulse width tvpw 1 - 20 TH
VS Blanking tvb 23 23 23 TH
VS Front Porch tvfp 7 22 147 TH
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7.4 Data Input Format

I._._H Pulse Width (thpw)

(HV Mode>

(DE Mode)
[}
o
2
o
~N
H

|
DE |
|
T

| |
' |
} i
| |
|——H Blanking (thk) ! Active Area (thd
L Total Area (th

H Front Porch (thfp)—s

Figure 6-2-1 Horizontal input timing diagram.

| UL, [

Tvb Tvd Tvfp
Tv
Figure 6-2-2 Vertical input timing diagram.
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7.5 Optical Characteristics
Item Symbol Condition MIN. TYP. MAX. UNIT Note.
oL 9 o’clock 60 80 -
Viewing angle Or 3 o’clock 60 80 - dearee *0
(CR=10) or 12 o'clock | 50 60 - 9
Os 6 o’clock 60 80 -
. Tt - 25 35 msec
Response Time *3
T: - 25 35 msec
Contrast ratio CR 400 500 - -
_ Wi Normal 026 | 031 | 036 - *1
Color chromaticlty 6=0
Wy 0.28 0.33 0.38 -
Luminance L - 250 - cd/m? *4
Luminance uniformity Yu 40 50 - % *4

Note:

*1. Definition of Contrast Ratio

The contrast ratio could be calculate by the following expression:

Contrast Ratio (CR) = Luminanc with all pixels white / Luminance with all pixels black

*2 Definition of Viewing Angle

$=180°

Normal line
B=d=0"

$=90°

12 o'clock direction

$=270°

6 o'clock direction

*3 Definition of response time

100%
90%

10%
0%

Optical response

Tt

*4 Definition of Luminance Uniformity

Luminance uniformity (Lu)=
Min. Luminance form pt1~pt9 / Max Luminance form Pt1~pt9
W

N _W/3 __W/3 | W/6
|
| | |
- © © ®
™)
N
- - -
41 @ ©) ®
<
.
- o ® ©)
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8.

LCD Module Design and
Handling Precautions

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 com 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 0C~40C
<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.
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THVER VO, VCOM MI#E, AR ERIE & SR R E AN [F]
RS R R B I LA B LE 7R [R) (R4 A7 AN o B R A5 e i
m, YIREIE BB LU, E S N R R E
et e RE AT

TRV T VR S A AR 1 S5 o B R FR A IE X L
BETCARALE (V. A) YU AT, JEIE R 6 TG R
A RE S BRI R A R, MEEX .

T JIAE B KA 1 LA M T BB

THE B IR AT T S Bon B %

5.
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115 54k
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9.

dropping from high place) will damage the LCD module. |
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.

CTP Mounting Instructions

9.1 Bezel Mounting (Figure 1)

The bezel window should be bigger than the CTP active area. It
should be=0.5mm each side.

Gasket should be installed between the bezel and the CTP surface.
The final gap should be about 0.5~1.0mm.

It is recommended to provide an additional support bracket for
backside support when necessary (e.g. slim type TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module.

/Bezel

TR BRI AT PRAP S, 48 R DR RN R 2 B AT g
[ stiif

PRI S s R R T P O e W o Rl s 222 SE L il
TR E A B T R

BRI RO, RS R TR B B R R
PRAER L, HONIEFAEL, ATAERLIN A A 2K

TV R SR VR R B L B
T AN B 0 B SO R R AR
S0 o B B, R T RER A
RIAATIATNG,  HEXTANAT e 1, dn e foh ) Bz fik
BRI, AL 2 5T K RIS .

9. AR ZEHE S

9.1

THHE 222%¢ (BT 1D

%P HAE S H N KT CTP shEX IR, K& ahEX M

=0. 5mm.

TR L5 CTP T4 I A s, FLIR 2 IRy 0. 5~
1. Omm.

LSO BRI TE TS T B A AN S 28 (5 Gn O 22 34 45 4 11
T TRT #54R) ,  RLAUR FHIE 24 3043 DUR B 1

ARG BAT RS IR, LART RSN EAN S 5] 8
il S BB L.

Gasket

CTP Cover Lens

= CTP Sensor

™~ TFT (+PCBA)

Mounting Bracket (or Module's Holes)

Figure 1

9.2 Surface Mounting (Figure 2)

As the CTP assembling on the countersink area with double side
adhesive.

The countersink area should be flat and clean to ensure the double
side adhesive installation result.

The Bezel is recommend to keep a gap (=0.3mm each side)
around the cover lens for tolerance.

It is recommended to provide an additional support bracket with
gasket for backside support when necessary (e.g. TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

The mounting structure should be strong enough to prevent
external uneven force or twist act onto the module

92 RN (I 2)

B HTHE S BAT A XU ORIV CTP () 45 K & 1
SRS U T RSP 8 EL 1 JE TS DAORIE RGN 7 5.

HRERIHIMEIRZE, BVIHHES CTP se i 18] U/ A
=0. 3mm [A]F.

S VS0 IS A THI 4 P I A I E I I SR (9 e 22 4%
ZERRG TET BB, RAOM) & 24 S DL A B i
B

ARG BAT RS IR, LART RSN EAN S 5] 81
Hh S BB L.

Bezel Double Side Adhesive CTP Cover Lens
|l -
: = CTP Sensor
™~ TFT (+PCBA)
Figure 2
+ |
Support Bracket Gasket
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9.3 Additional Cover Lens Mounting (Figure 3)

For the case of additional cover Lens mounting, it is necessary to
recheck with the CTP specification about the material and thickness
to ensure the functionality.

It should keep a 0.2~0.3mm gap between the cover lens and the
CTP surface..

The cover lens window should be bigger than the active area of the
CTP.It should be =0.5mm each side.

It is recommended to provide an additional support bracket for
backside support when necessary (e.g. slim type TFT module
without mounding structure). They should only provide appropriate
support and keep the module in place.

The mounting structure should be strong enough to prevent

9.3 & mzaik (KK 3D
- HEEINEE S A, ORI ThRE, AU EE
T A AU 5 R S B AR A )R B RE 1) 1 B

PISFEAR S CTP R Z AN A 0. 2~0. 3mm [A]FF.
TR IS 26 B B K T CTP ShE X ek, &30 shiE X M
=0. Smm,

S VS0 SIS A THI A AR IR S 20 (9 B g 22 2 S5 A4 P v
RYTET BB, AR Y 3E 24 SO P LU OR R A

ARG BAT RS IR, LART RSN EAN S 5] 81

external uneven force or twist act onto the module. Hih J31E FH 2 L.
Cover Lens Gaskets
& e | CTP Sensor (+Lens)
1 & |
|
-~

~— TFT (+PCBA)

Mounting Bracket {or Module's Holes)

Figure 3

10. RTP Mounting Instructions

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 B20.50mm; C=0.50mm.
(Figure 4)

The bezel side wall should keep space E= 0.2 ~ 0.3mm from the

10. FPH Al BE 22 iR &

DT AE B IEAESHEIX (AL AL) _Bib RisshiE, i
5 e B AR BE (RTP) 2 [ M. B A — € 1925 [
D=0. 270. 3mm Z [&]. (FE 4)

BT THTHERT, By 2 FH T A £ A 452 7 O J) 1) R SRR 45
YEXIR, RNA 26 XS AE AN i — B B, fEBEIX I
BT ERAERT 1TO Film BEEK, &5 S 1T0 #km
FEAH o R RTP AR HR1E, 7E RTP STHAE
Z ARG (Gasket) , AT ITFTHNENE 3%
SIEX A%, THIEDLZE] V. A, XFEEE B=0. 50mm;
B IR V. A XHIEEE C=0. 50mm.  (FHE 4)

TEVETITHIAE S RTP ZHAER, S35 RS I TAE 1l 5 RTP 41

RTP. (Figure 4) M fE)FE E=0. 2mm. (T 4)
Bezel E: =02mm Foam Gasket
\\ r_/f’ \"‘j D: 0.2~0.3mm
J; RTP ITQ Film
=t .a”.'//
£ |
L
/ S TFT (+pcan)
7 1
7~
Gasket B: =0.5mm _RTP Active Area
C: =0.5mm " 1RTP View Area
Figure 4
- Ingeneral design, - EE I

RTP V.A. should be bigger than the TFT V.A.
and RTP A.A. should be bigger than the TFT A.A.
(Figure 5)

RTP [ATHRIX V. A. SAS/NT TFT MIATHLX V. A
K RTP IZIEX A.A. AN TFT BISHEX A A.
(F1 5)

URL: www.topwaydisplay.com

Document Name: LMT070DNCFWD-Manual-Rev0.3.DOC
Page: 12 of 13



TOPWAY LCD Module User Manual LMTO70DNCFWD

Bezel Foam Gasket RTP Active Area
TFT Active Area

/
N / —"‘“]r ‘ RTP Film
L3 1
4 M 7T (+PCBA)
]

Gasket FT View Area
Bttt s e

RTP View Area

| —

Figure 5

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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