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1.Module Classification Information
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@ |Brand : WINSTAR DISPLAY CORPORATION
@ |Display Type : F—TFT Type, J-—>Custom TFT
® |Display Size : 7.0” TFT
@ |Model serials no.
® |Backlight F—CCFL, White T—LED, White
Type : S—LED, High Light White Z—Nichia LED, White
® |LCD Polarize  |A—Transmissive, N.T, IPS TFT Q—Transmissive, Super W.T, 12:00
Type/ C—Transmissive, N. T, 6:00 ; R—Transmissive, Super W.T, O-TFT
Temperature F—Transmissive, N.T,12:00 ; V—Transmissive, Super W.T, VATFT
range/ Gray I—Transmissive, W. T, 6:00 X—Transmissive, W.T, VATFT
Scale Inversion |K—Transflective, W.T,12:00 Y —Transmissive, W.T, IPS TFT
Direction L— Transmissive, W.T,12:00 Z—Transmissive, W.T, O-TFT
N—Transmissive, Super W.T, 6:00
@ |A: TFTLCD F: TFT+CONTROL BOARD
B : TFT+FR+CONTROL BOARD G : TFT+FR
C : TFT+FR+A/D BOARD H: TFT+D/V BOARD
D : TFT+FR+A/D BOARD+CONTROL BOARD |l : TFT+FR+D/V BOARD
E : TFT+FR+POWER BOARD J : TFT+POWER BD
Resolution:
A | 128160 |B | 320234 | C | 320240 | D | 480234 | E | 480272 | F | 640480
G | 800480 | H | 1024600 | | | 320480 | J | 240320 | K| 800600 |L | 240400
M | 1024768 | N | 128128 | P | 1280800 | Q | 480800 | R | 640320 | S| 480128
T | 800320 | U |[8001280 |V | 176220 | W | 1280398 | X | 1024250 | Y | 1920720
Z | 800200 |2 | 1024324 | 3 |7201280
@ |D: Digital L ' LVDS M:MIPI
Interface  N:without control board A:8Bit B:16Bit H: HDMI [I:12C Interface
: R:RS232 S:SPI Interface U:USB
@ TS: N :Without TS T : resistive touch panel C : capacitive touch panel (G-F-F)
G : capacitive touch panel(G-G)
@ [Version
@3 |Special Code #:Fit in with ROHS directive regulations
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2.Summary

WF70W is 7” color TFT-LCD (Thin Film Transistor Liquid Crystal Display) module composed
of LCD panel, LVDS driver ICs, control circuit and backlight. By applying 6 bits +Hi-FRC
digital data, 800xRGB (3) x1280, 16.7M-color images are displayed on the 7” diagonal

screen. General specifications are summarized in the following table
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3.General Specifications

Item Dimension Unit
Size 7.0 inch
Dot Matrix 800 x RGB x 1280 dots
Module dimension 164.61 x 106.3 x 6.0 mm
Active area 150.72 x 94.2 mm
Dot pitch 0.11775 x 0.11775 mm
LCD type TFT, Normally Black, Transmissive
Viewing Angle(CR>10) 85/85/85/85
Aspect Ratio 16:9

Backlight Type

LED ,Normally White

Interface

LVDS

Pixel Configuration

R.G.B. Vertical Stripe

With /Without TP

Without TP

Surface

Anti-Glare

*Color tone slight changed by temperature and driving voltage.
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4.Absolute Maximum Ratings

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

Note: Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings
listed above

1. Temp. =60°C, 90% RH MAX. Temp.>60C, Absolute humidity shall be less than 90% RH at 60°C

WF70WTYAULNNO# FB8E 24



5.Electrical Characteristics

5.1. TFT LCD
Ta=25C
ITEM SYMBOL MIN TYP MAX UNIT | Note
Eg][i;al Power Supply Voltage For DVDD 3 33 36 v Noted
VCM 1 1.2 1.4 Vv Notel
LOgiC Input Voltage VID 200 - 600 mV Notel
(LVDS:IN+,IN-) VTH - - 100 mV | VCM=
VTL -100 - - mV. hgt\él
1 Data time Ul - tclk*1/7 - Tclk | Note3
LVDS clock to data skew tskew - - 300 Ps | Note3
input data eye width teyew 1082 - - Ps | Note3
Analog Power Supply Voltage AVDD 11.880 12.0801.12.280 Vv Note4
Gate On Power Supply Voltage VON 22.5 23.4 24.5 \% Note4
Gate Off Power Supply Voltage VOFF -6.6 -6.0 -5.4 \% Note4
Common Power Supply Voltage VCOM 3.45 4.15 4.85 Vv Note2
Logic Input Voltage VIH 0.8* pvbp - DVDD \% Note2
VIL GND - 0.2*pvbD \Y
5.2. TFT-LCD Current Consumption
ITEM SYMBOL MIN TYP MAX UNIT NOTE
Rush Current Irush - - 2 A Note6
Gate on power current IVON - 0.5 5 mA Note5
Gate off power current IVOFF - 0.5 5 mA Note5
Digital power current VDD - 40 80 mA Note5
Analog power current IAVDD - 90 150 mA Note5

Notel: LVDS DC electrical characteristics

LVDS Single-End Signal
LVDA IN-

T P
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o RPN FEN—- A .

Note2: Vcom is supplied from FPCA, it could be adjusted by VR to make the flicker level be

Minimum
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Note3: LVDS AC electrical characteristics

Flicker pattern

The following conditon is base on operation frequency at 85MHz

Differential LVDS signal:

1k
o
LVDS Clodk IR o
Laratm LTm '
; J-':r '_T yTH Trxl \ ’ / II'-.'D .\"'-,
LVDS Dite— | x § i ) 0%
i l [ T“I A T 4
f ‘TT [ [ O A
h : i\ J ! L
Luke IL,—:-\ -
Note4:

(1) POWER SEQUENCE

Power ON : VDD—AVDD/VOFF—VON—Video &Logic Signal

Power off: Video &Logic Signal—-VON—AVDD/VOFF—VDD

\\

VOFF

i Video &Logic Signal

OFF | m OFF
D — |
0<T1Z10ms 0<T5 Z10ms
20ms < T2 0<TE
10ms <T3 0=T7
0<T4 Z10ms 0<T8
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(2)Vin-dip state
(2)when 3.0V>Vin22.7V, td<10ms
(2)when Vin<<2.7V, Vin-dip condition should as the Vin-turn-off condition.

Vin=3.3V

Note5: Typ. value is White Pattern: 1280 line mode.
Circuit condition (Typ): VDDI=3.3 V, fV=60 Hz, fH=77.28 kHz, fCLK=66.77 MHz

Note6: Irush measure condition
337 =

K137 )
L1 T Vo {LCD INPUT)

Ri c1
5 47K I 1

R =
CONTROL SIGNAL T
Mz
HIGHWoLOW) [ —w——iE

ZR13%
T H3 c2
Ao
B P A 1

1000 CpfF

09V /!' 33V

0.1Vec

GND
470us
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5.3. LED driving conditions

Parameter Symbol | Min. Typ. Max. Unit Remark
LED current ILED - 51 - mA Note 5
Power Consumption - - 2142 |- wW
LED voltage LED+ 2.8 3.0 3.4 \% Note 1
LED Life Time - 50000 | - - Hr Note 2,3,4
Note 1 : : There are 1 Groups LED
(LED+) 55155 5SS (LED-)

A o—

o K

Note 2 : Ta=25°C
Note 3 : Brightness to be decreased to 50% of the initial value
Note 4 : The single LED lamp case

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

WF70WTYAULNNO#
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6.INTERFACE TIMING CHART

6.1. (a)LVDS input time sequence
Horizontal sequence

DCLK

DATA
(R.G.B)

DENA - |'

(b)LCD input time sequence
Vertical sequence Ly

R E= 0 5.0 (=
[nvalidDdta 1274 [nvalid Data
/ i W \
Lva
DENA I HHHRHHHH
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(c)LVDS Input Data mapping
8 Bit LVDS input

PIMC

MINC

PINDO
WIMDO

FINDH
HIMDM

FINCZ

A3

Rz

R1

Al

GO

Ga

G3

G2

Gl

> oK XK

> o K XK

NSNS NS

- DG DS

HINDE B2 DE j— _ BE B4 B3 B2 DE
PIMIS <
RB B7 E& a7 el RT A6
MIMDS
PREWIOLE ——= ] OATH dar carvent GLE oyl L R MEHT
6.2. Timing chart
Item Symbol | Min | Typ | Max | Unit
Frame Rate - 60 60 60 Hz
DCLK Frequency Fclk 66.3 | 66.8 85 | MHz
Horizontal total time tH 860 864 | 1026 | tcik
Horizontal Active
LCD Horizontal | time tHA 800 800 800 towk
Timing | Hena mgzoma' plank tHB | 60 | 64 | 226 | tow
Vertical total time tVv 1286 | 1288 | 1380 tH
Vertical Vertical Active time tVA 1280 | 1280 | 1280 tH
Vertical Blank time tvB 6 8 100 tH
Note:

*1) DENA(DATA ENABLE)usually is positive
*2)During the whole blank period,DCLK should keep input
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6.3. DATA mapping
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Note:
(1) Gray level: Color(n):n is level order;higher n means bright level.
(2) DATA = 1 high; O:low
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7.0ptical Characteristics

Item Symbol | Condition. Min | Typ. | Max. | Unit | Remark
Response time -_Il:][ 0=0°. ®=0° - 25 35 .ms | Note 3
At optimized
Contrast ratio CR viewing 600 | 800 - - Note 4
angle
Color . Wx o _ 0.256 | 0.306 | 0.356 Note
Chromaticity | WM wy | 90" =0 15590 10.340 [ 0.390 2,56
Hor OR 80 85 -
_— ' oL 80 85 -
>
Viewing angle Ver oT CRz=10 80 85 . Deg. | Note 1
' B 80 85 -
Brightness - - 360 | 450 - cd2/m Center of
display
Ta=25+2C,
Note 1: Definition of viewing angle range
Normal line
0 =p=0
12, O'clock/diréetion
_ =By A, =0
@3/ @L/p‘i@R\/ ‘ e
< AN
// /
@R:9O°

©.=90 —
\ /ﬂct\'ve Ar@%
LCD Panel

v
Py =90
6 O'clockidireetion

Fig. 7.1. 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-7or BM-5 luminance
meter 1.0° field of view at a distance of 50cm and normal direction.

Photo detector

Normal line
0=p=0
T 12 O’c\onck direction
500mm =90
S /
@ngOe — @R:9O“

/
D 5 =90
6 O'clock direction

L pd
/(CUVG Are</
LCD Panel

WF70WTYAULNNO#
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Fig. 7.2. Optical measurement system setup
Note 3: Definition of Response time:
The response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time, Tr, is the time between photo detector output intensity changed
from 90%to 10%. And fall time, Tf, is the time between photo detector output intensity
changed from 10%to 90%

Display
Data White(TFT OFF) | Black(TFT ON) | White(TFT OFF) >

100%
90%

(onjea 2Aneay)
jndjno Joya3ap 0jogg

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

Contrast ratio (CR) =

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.

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.

WF70WTYAULNNO# FITH H£24H



8.Interface

8.1. LCM PIN Definition: CN (Interface signal)

Pin No. | SYMBOL | I/O FUNCTION NOTE

1 NC - | Not connect (CPT Test only)

2 VDD P | Digital power

3 VDD P | Digital power

4 NC - Not connect (CPT Test only)
Global reset. Keep 3.3V+/-0.3V during operation.

5 REST I Normally pull high(High=3.3V+/-0.3V, Low=GND).
(R=10KQ » C=1uf)
Standby mode control. Normally pull high.
When STBYB=H, Normal operation. (Default)

6 STBYB | | When STBYB=L, TCON and source driver are off
and all output are High-Z. (High=3.3V+/-0.3V,
Low=GND)

7 GND P | Ground

8 RXINO- I Negative LVDS differential data inputs

9 RXINO+ I Positive LVDS differential data inputs

10 GND P | Ground

11 RXIN1- I Negative LVDS differential data inputs

12 RXIN1+ I Positive LVDS differential data inputs

13 GND P | Ground

14 RXIN2- I Negative LVDS differential data inputs

15 RXIN2+ I Positive LVDS differential data inputs

16 GND P | Ground

17 RXCLKIN- I Negative LVDS differential clock inputs

18 RXCLKIN+ I Positive LVDS differential clock inputs

19 GND P | Ground

20 RXIN3- I Negative LVDS differential data inputs

21 RXIN3+ I Paositive LVDS differential data inputs

22 GND P~ | Ground

23 TP_SYNC | O | Sync signal for touch panel, keep floating if not used.

24 NC - | Not connect (CPT Test only)

25 GND P | Ground

26 NC - | Not connect (CPT Test only)

27 NC Not connect (CPT Test only)

28 NC - Not connect (CPT Test only)

29 AVDD P | Power for Analog Circuit(AVDD = 12.080V+0.2V)

30 GND P | Ground

31 LED- P | LED Cathode

32 LED- P | LED Cathode

33 L/R i hg';]/right selection (High= 1.8V+0.1V)Normally pull Notel

34 U/D i rL}Jipg)]/rflown selection (High= 1.8V+0.1V)Normally pull Notel

35 VOFF P | Negative power for TFT(VOFF = -6.0V+0.6V)

36 NC - | Not connect (CPT Test only)

WF70WTYAULNNO# FI8H H24H




37 NC - | Not connect (CPT Test only)

38 VON P | Positive power for TFT(VON = -24.0V+1V)
39 LED+ P | LED ANODE

40 LED+ P | LED ANODE

Notel: Selection of scanning mode

Setting of scan control input

U/D(Normally Pull high)

L/R(Normally Pull high)

Scanning direction

Left <]

1.8V 1.8V UP to down,left to right(Default)
GND GND Down to up,right to left
1.8V GND UP to down, right to left
GND 1.8V Down to up, left to right
£ > Up
(1 |

§>Right

WF70WTYAULNNO#
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9.Block Diagram

LCD Signal
)
> 3
D
g — TETLCD
_ 3 (800 x 3x1280)
e} w
S
(@)
LCD Power S
2 —>
> 8 N

1) M1

ASIC(LVDS Receiver
Embedded)& Sourse Drivers

i

LED Power
) Output. =~ | LED light bar

Z A connector
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10.Reliability

Content of Reliability Test (Wide temperature, -20°C~707C)

Environmental Test

transportation and using.

amplitude : 1.5mm
Vibration Frequency :
10~55Hz

One cycle 60 seconds
to 3 directions of
X,Y,Z for Each 15
minutes

Test Item Content of Test Test Condition Note
High Temperature Endurance test applying the high storage 80°C 2
storage temperature for a long time. 200hrs
Low Temperature Endurance test applying the low storage -30C 1,2
storage temperature for a long time. 200hrs
High Temperature Endurance test applying the electric stress 70C ——
Operation (Voltage & Current) and the thermal stress to the |200hrs
element for a long time.

Low Temperature Endurance test applying the electric stress under |-20°C 1
Operation low temperature for a long time. 200hrs
High Temperature/  |The module should be allowed to stand at 60 60°C,90%RH 1,2
Humidity Operation |'C,90%RH max 96hrs
Thermal shock The sample should be allowed stand the -20°C/70°C —
resistance following 10 cycles of operation 10 cycles

-20C 25C 70°C

° L O
30min  5min 30min
1 cycle

Vibration test Endurance test applying the vibration during Total fixed 3

Static electricity test

Endurance test applying the electric stress to the
terminal.

VS=1£600V/(contact),
+800v(air),
RS=330(2
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.

WF70WTYAULNNO#
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11.Contour Drawing

164.61+0.2(MODULE OUTLINE)WITH TAPE

The non-specified tolerance of dimension is £0.3 mm .

PINNO.[SYMBOL PIN NO.[SYMBOL
1 NC | 21 |RXIN3+
= = 2 | VDD | 22 | GND
3 | VDD | 23 [TP.SYNC
4 NC | 24 NC
5 Rest | 25 | GND
— 6 |STBYB | 26 NC
! i 7 GND | 27 NC
} 8 |RXINO- | 28 NC
\ 9 |RXIN+ [ 29 | AVDD
i 10 | GND | 30 | GND
- | 11 |RXINI- | 31 | LED-
D : 12 |RXINi+| 32 | LED-
s|T | 13 | GND | 33 | LR
=g 7.0 ihch i 14 |RXIN2- | 34 | UD
5|2 800 RGH x 1280 15 |RXIN2+ | 35 | VOFF
glo|  |IT T T T T 16 | GND | 36 | NC
E‘:i & ‘ 17 RXCLKIN-| 37 NC
2 g ‘ 18 RXCLKIN-| 38 | VON
@ | 19 | GND | 39 | LED+
- \ o ), 20 |RXIN3- | 40 | LED+
\
| D 8
\ B
|
212 L6
4.30 94.20(ACTIVE AREA) 4.45(frame to backcover)
2.90 97.00+0.2(BEZEL OPENING AREA) 5 00(MAX)
106.30+0.2(MODULE OUTLINE)
N~ — )
L W=030 |5
050 _ || P0.5*(40-1)=19.50 0.30+0.03 g &
SCALE 2/1 gl
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LCM Sample Estimate Feedback Sheet

Module Number :
1 . Panel Specification :

Page: 1

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. Operating o Pass oNG,
7. gtorage 'i'emberature : oPass o NG,
8. Others:

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

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. Others: o Pass oNG,

4 -~ Backlight Specification :
1. B/L Type : o Pass o NG,
2. B/L Color : o Pass o NG,
3. B/L Driving Voltage (Reference for LED o Pass o NG,
4. E/L [Sri.ving Current : o Pass oNG,
5. Brightness of B/L : o Pass oNG,
6. B/L Solder Method : o Pass o NG,
7. Others : o Pass oNG,
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Winstar Module Number : Page: 2
5 - Electronic Characteristics of Module :
1. Input Voltage : o Pass o NG,
2. Supply Current : o Pass o NG,
3. Driving Voltage for LCD : o Pass o NG,
4. Contrast for LCD : o Pass o NG,
5. B/L Driving Method : o Pass o NG,
6. Negative Voltage Output : o Pass o NG,
7. Interface Function : o Pass o NG,
8. LCD Uniformity : o Pass o NG,
9. ESD test: o Pass oNG,
10. Others: o Pass o NG,
6 - Summary :

Sales signature :
Customer Signature : Date : / /

WF70WTYAULNNO# 24 E > 24



