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IE! Team Source Display

LCM Specification(TSTO070WSOE-E02)

1. GENERAL DESCRIPTION

1.1 Product Introduction

TSTO70WSOE-EO02 is a color active matrix thin film transistor(TFT) liquid crystal display(LCD) single chip and
Sub Chips that uses amorphous silicon TFT as a switching device. This TFT LCD panel has a 6.95 inch diagonally

measured active display area with WSVGA resolution (1024 horizontal by 600 vertical pixels)

1.2 Product Features

® 6.95" TFT-LCD Panel

m Supported WSVGA Resolution
®m Compatible with ROHS Standard

1.3 General Information

Item Specification Unit Note

Active Area 154.2144(H)*85.92 (V) mm Single chip
Cell Size 161.8144(H)*94.52(V) mm Single chip
Number of Pixels 1024 *RGB* 600 pixel Single chip
Pixel Pitch (Sub Pixel) 50.2x143.2 um Single chip
Pixel Arrangement RGB lIsland -
Display Mode Normally White -
Glass Thickness (Array/CF) 0.4/0.4 mm
Response Time 25(Typ.) ms
Module Dimension 164.9%100 mm
White Luminance 220 ( Typ.) cd/m2
Contrast Ratio 800:1(Typ.) -
NTSC 50(Typ.) %
Driver IC EK73217BCGA - Reference
Interface RGB -
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2. ABSOLUTE MAXIMUM RATINGS

The followings are maximum values which, if exceeded, may cause damage to the unit.

Item Symbol Value Unit
Min. Typ. Max.
Digital Power Supply Voltage VDD =" 3.3 - Vv
Analog Power Supply Voltage AVDD - 12 -
TFT Gate ON Voltage VGH 14.5 15 15.5 v
TFT Gate OFF Voltage VGL -10.5 -10 -9.5 Vv
TFT Common Voltage Vcom 4.05 4.55 5.05 v
Operating Temperature Top -20 -- 70 °C
Storage Temperature Tst -20 - 70 °C

Note :
1. That the stress exceeds the Limiting Value listed above it may cause the driver IC permanent damage.

These values are for stress only.IC should be operated under the DC/AC Characteristic conditions for

normal operation. If these conditions are not met, IC operation may be error and the reliability may be

deteriorated.
2. Parameters are valid over operating temperature range unless otherwise specified. All voltages are with

respect to VSS unless otherwise noted.
3. Insure the voltage levels of VDDI, VDD, PVDD always matches the correct relation: 3.0Vs VDDI VDD =

PVDD = 3.6V
4. VIN should be less than or equal to 3.6V. (VIN < 3.6V)
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LCM Specification(TSTO070WSOE-E02)

3. BACKLIGHT CHARACTERISTICS

ltem Symbol Min Typ Max Unit Condition

Forward voltage VFf 8.4 9.6 10.5 Vv If=120mA

Luminance Lv 5500 6000 - cd/m2 If=120mA
Number of LED -- 18 Piece --
Connection mode P 3 serial 6 parallel -- --
Uniformity -- 80 85 -- % --
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4. ELECTRICAL SPECIFICATIONS

4.1 Interface Connector

Pin No. Symbol Description Remarks

1 LED+ LED Anode -
2,3 LED+ LED Anode -

4 LED- LED Cathode -

5 LED- LED Cathode -

6 GND Ground o,

7 VCOM  Common Voltage -

8 DVDD  Digital Power -

9 MODE  DE/SYNC mode select. -
10 DE Data Enable signal -
11 VS Vertical sync input. Negative polarity -
12 HS Horizontal sync input. Negative polarity -
13 B7 Blue Data -
14 B6 Blue Data -
15 B5 Blue Data -
16 B4 Blue Data -
17 B3 Blue Data -
18 B2 Blue Data -
19 Bl Blue Data -
20 BO Blue Data -
21 G7 Green Data -
22 G6 Green Data -
23 G5 Green Data -
24 G4 Green Data -
25 G3 Green Data -
26 Gl Green Data -
27 GO Green Data -
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28 R7 Red Data -
29 R6 Red Data -
30 R5 Red Data -
31 R4 Red Data -
32 R3 Red Data -
33 R2 Red Data -
34 R1 Red Data -
35 RO Red Data -
36 GND Ground :
37 DCLK Colock signal -
38 GND Ground -
39 L/R Left or Right Display Control -
40 u/D Up / Down Display Control -
41 VGH Positive Power for TFT

42 VGL Negative Power for TFT

43 AVDD Analog Power

44 RESET  (Global reset pin. (3.3V)

45 NC Not connect

46 VCOM  (Common Voltage

47 DITH Dithering setting

48 GND Ground

49 NC Not connection

50 NC Not connection
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IE’J Team Source Display

LCM Specification(TSTO070WSOE-E02)

4.2 Parallel RGB input timing

4.2.1 DE mode
Spec. .
Parameter Symbol i, Tvp. Max. Unit
DCLK Freguency folk 40.8 51.2 67.2 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1114 1344 1400 DCLK
HSD Blanking thb+ thfp 80 320 376 DCLK
Verical Display Area tvd 600 Ty
VSD Period tw 610 635 800 TH
V3D Blanking tvbp+ tvfp 10 35 200 Ty
4.2.2 HV mode
Horizontal timing
Parameter Symbol . Spac. Unit
Min. Typ. Max.
DCLK Frequency folk 44.9 51.2 63 MHz
Horizontal Display Area thd 1024 DCLK
HSD Period th 1200 1344 1400 DCLK
HSD Pulse Width thpw 1 - 140 DCLK
HSD Back Porch thbp 160 DCLK
HSD Front Porch thfp 16 160 216 DCLK
Vertical timing
Parameter Symbol _ Spec. Unit
Min. Typ. Max.
Vertical Display Area tvd 600 TH
V5D Period tv 624 B35 750 TH
Va0 Pulse Width tvpw 1 - 20 TH
VSO Back Porch tvbp 23 T
V3D Front Porch tvfp 1 12 127 Ty
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4.3 Power on / Power off Sequence

4.3.1 Power on sequence

4

0%
vDD /

STBYB

botK G T A s A

LY

S | e e
VSD - 4 LS
ol el sl &l ¢l ¢ ¢l ¢ & &l
-
AVDD
-
AVDDL
AGNDH
VGL N
_
VGH /_
S
VCOMO GND
Source output GND OPH Source output active
Gate NORMAL
DIMO NORMAL
- Power on | Power on | Power on | Power on -~ .
I S I state 1 I state 2 I state 3 I state 4 I T IR I
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5. OPTICAL CHARACTERISTICS

5.1 Optical Specification

Item Symbol | Condition Min. Typ. Max. Unit Note
Contrast CR 600 800 - - (1)(2)
Response time Tr+ Tk 25 40 ms (1(3)
Color gamut (%) NTSC 45 50 - % (N(2)
W, 0.278
White
W, 0.291
Ry 0 =0° 0.582
Red
Color chromaticity Ry 0.361 (1)4)
-0.02 +0.02 -
(CIE1931) Gx 0.320
Green
Gy 0.572
B, 0.155
Blue
By 0.050
OL - 45 -
Hor.
o Ox — | 45 — (1)
Viewing angle Y CR>10 - 20 — Deg Measuring
Ver. i i
- — 45 _ withPolarizer
White Col
e oot ) 6=0° | 8000 | 9000 | 10000 K ]
Temperature
White
- 0 =0° 180 220 - cd/m2 -
Luminance
Luminance
- 9 Points 75 80 - % -
Uniformity

Note:

(1).Measurement Setup:
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The LCD module should be stabilized at given ambient temperature (25°C) for 30 minutes to avoid abrupt
temperature changing during measuring. In order to stabilize the luminance, the measurement should be executed

after lighting backlight 30 minutes in the windless room.

LCD Panel
Field' = 1°

R

Photo-detector ( CS-2000A)

< >
500

Figure 6 Measurement Setup

(2). Definition of Viewing Angle:

Nomal line
8=0=0°

®=90°
12 o’'clock direction

Vi ;e oy
'/ =B fr_:’/’ ///
©=180° o s ®=0°
s Active Areg” .~
/ /7

Figure 7 Definition of Viewing Angle

(3). Definition of Contrast Ratio (CR): measured at the center point of panel

Luminance with all pixels white
CR

Luminance with all pixels black

(4). Definition of Response Time: Sum of Tr and Tk
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Optical response
.-
White

100%

90%
=
£
@
o
=
o
=
E
=
-l

10%

0% Time (ms)
" Black Black

Figure 8 Definition of Response Time

(5). Definition of Luminance of White
Measure the luminance of White pattern (Ref.: Active Area)
Display Luminance=L1 ( center point )

H—Active Area Width, V—Active Area Height, L—Luminance

(6). Definition of Luminance Uniformity (Ref.: Active Area)
Measure the luminance of White pattern at 9 points.

Luminance Uniformity= Min. (L1, L2, ... L5) / Max.(L1, L2, ... L5)
H—Active Area Width, V—Active Area Height, L—Luminance

Figure 9 Measurement Locations of 5/13
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6. OUTLINE DIMENSION
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1.DISPLAY TYPE: TFT-LCD, TRANSMISSIVE, NORMAL WHITE 0.50£0.10 POSX(S0-D=24 50005
W g briver 1c: 2-06+11X8696-A01 CIRCUIT DIAGRAM P=050£003 11
3. OPERATING TEMP: -20° €70° C LED- w=035%0.03
4 2 TEMP: -20° C70° C [
5. VIBWING DIRECTION: 6 0’ Clock oo 2
L BACK LIGHT: [ e —— .
. AMin) ;9. 6V (Typ) ; 10. 5V (Max) ; TF: 120mA (Fix)
[] 7.Luminous instensity(Center): - [
Module: 180cd/m* (Min), 220cd/m? (Typ). ! T —  _— 20
13 Color chromaticity:X=0.29:+0.03,Y=0. 3140, 03 Detall A 13
| | Uniformity:75% (fin) 80% (Typ) Scale 41 L
8. GENERAL TOLERANCE: 0.2
9.”#"Critical dimension : ( )Reference dimension;
14 10, SRRIR: RoHS y
A I B I C I D I £ I F I G I H [ I J I K I L I M I N
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7. RELIABILITY TEST ITEMS

No. Item Conditions Remark
1 |High Temperature Storage +70 °C, 96h -
2 |Low Temperature Storage -20 °C, 96h -
3 |High Temperature Operation +70 °C, 96h -
4 |Low Temperature Operation -20 °C, 96h -
5 |HighTemperature & Humidity Operation +40 °C, 90%RH, 96h -
6 |Thermal shock Ta=-20°C«~70°C(0.5hr),10cycle -

Note: (1) All tests above are practiced at module type.
(2) There is no display function NG issue occurred, all the cosmetic specification is judged before the
reliability stress.

(3)Before judgement, please release 2hours in normal conditio n when the test is finished .
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8. PACKAGE SPECIFICATION
TBD
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