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TEAM SOURCE DISPLAY

LCM Specifications(TSTO90WXHS-06)

1.0 GENERAL DESCRIPTION

1.1

1.2

Introduction

TSD Display model TSTO90WXHS-06 is a color active matrix thin film transistor
(TFT) liquid crystal display (LCD) that uses amorphous silicon TFT as a switching

device. This model is composed of a TFT LCD panel, a driving circuit and a backlight
system. This TFT LCD has a 9” (16:9) inch diagonally measured active display area
with HD (1280 horizontal by 720 vertical pixel) resolution.

Features

9 (16:9 diagonal) inch configuration

16.7M color by 8 bit

ROHS / Halogen Free Compliance

1.3 Applications

B Automotive

1.4 General information

Item Specification Unit
Outline Dimension 210.7(H) x 124.1(V) x 6.2 (Typ.) mm
Display area 198.912(H) x 111.888V) mm
Number of Pixel 1280 RGB (H) x 720(V) pixels
Pixel pitch 0.1554(H) x 0.1554(V) mm
Pixel arrangement RGB Vertical stripe
Display mode Normally Black
NTSC 70 (Typ.) %
Surface treatment AG, Hard-Coating (3H)
Weight 225 (Typ.) g
Back-light 27pcs (9S3P)
Power Logic System |2 (Max) w
Consumption B/L System 7.344 (Max.) w
1.5 Mechanical Information
ltem Min. Typ. Max. Unit
Horizontal (H) 210.4 210.7 211.0 mm
M;_d”'e Vertical (V) 1238 | 1241 | 1244 mm
55 Depth (D) 5.9 6.2 6.5 mm
Weight - 225 235 g
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LCM Specifications(TSTO90WXHS-06)

2.0 ABSOLUTE MAXIMUM RATINGS
2.1 Electrical Absolute Rating
2.1.1 TFT LCD Module

Parameters Symbol Min. Max. Unit Note
VDD -0.3 5 \Y
Power AVDD -0.5 15 \Y
Supply voltage VGH -0.3 42 \Y
VGL -20 0.3 \Y
VGH-VGL -0.3 40 \Y

2.2 Environment Absolute Rating

Item Symbol Min. Max. Unit Note
Operating Temperature Topa -40 85 °C
Storage Temperature Tstg -40 20 °C
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4 TEAM SOURCE DISPLAY LCM Specifications(TSTO90WXHS-06)

3.0 OPTICAL CHARACTERISTICS
3.1 Optical specification

ltem Symbol|Condition, Min. Typ. Max. | Unit Note
Contrast CR 600 | 900 - ME)
Response time Tr+Tr - 30 40 | msec (1)
White luminance (1)(4)
(Center) \C 650 800 - T (1=240mA)
We 10263 0303 | 0343
White . =0
Wy | Nomal | 0283 | 0323 | 0.363
. Re viewing 0619 0649 | 0679
R
Color ¢ R, | angle | 0302 0332 0362
chromaticity
(CIE1931) Creen Gy 0.264 | 0294 | 0.324
Gy 0.580 | 0.610 | 0.640 (1)(@)
B, 0118 | 0.148 | 0.178
Blue
By 0.025 | 0.055 | 0.085
H oL 75 85 4
or.
iewi o R 75 85 /
Viewing CR>10
angle o U 75 85 _
ver. o D 75 85 _
Brightness uniformity| By . =0 70 80 - % (5)
Optima View Direction Free (6)

3.2 Measuring Condition
. Measuring surrounding: dark room
. LED current I. : 240mA
.Ambient temperature: 25+2°C

. 15min. warm-up time.
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3.3

Measuring Equipment

. FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and

BM-5A for other optical characteristics.
. Measuring spot size: 20 ~ 21 mm
Note (1) Definition of Viewing Angle:

Ou
12’ o’clock
®=90°

®=180°

6’ o’clock
®=270°

Note (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white
CR =

Luminance with all pixels black

Website:

www. tslcd. com/www. ledlem. com 7

Email :

tslced@tsled. com




Note (3) Definition of Response Time : Sum of Tr and Tr

T

Optical
responses 10%

Tr

Note (4) Definition of optical measurement setup

LCD Panel
Field = 1°

Y

120em

Photo-detector (BM-5A)
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Note (5) Definition of brightness uniformity

16.67% 50.00% 83.33%

Y2 Y3 Y4
————— ‘———————‘———————’—————— 16.67%

Y9 Y1 Y5
_____ 4‘_______4’\_______’______ 50‘00%
Y8 Y7 Y6
————————————————————————— 83.33%

(Min Luminance of 9 points)

Luminance uniformity = . _ x100%
(Max Luminance of 9 points)

Note (6): Rubbing Direction (The different Rubbing Direction will cause the different
optima view direction.

Website: www. tslcd. com/www. lcdlem. com 9 Email: tslcd@tslcd. com



4.0 BLOCK DIAGRAM
4.1 TFT LCD Module:

| LED Fe
LCD Panel gclan
nver
Source Driver 4
hiput
FPC
CN v ']
4.2 Pixel Format
1,1 12 1,3 14 \\\ 1,1280 L
.. LCD Display Area
N\ ,"’1 Pixel —
AN 1 720 Lines
\\ II
\\ 1
N

\)‘
701 i iT==7 720,
1280

(SRR _r_

[ 1280 pixel (3840 Dots) |
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4.3 Relationship Between Displayed Color and Input
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5.0 INTERFACE PIN CONNECTION
5.1 FPC Pin Assignment:

FPC connector is used for electronics interface. The recommended model is
FH52-60S-0.5SH manufactured by HIROSE

Pin No. Symbol Description Note
1 AGND Analog ground
2 AVDD Analog power
3 DvDD Digital power
4 GND Digital ground
5 NC No connection
6 DVDD Digital power
7 GND Digital ground
8 NC No connection
9 NC No connection
10 NC No connection
11 NC No connection
12 NC No connection
13 NC No connection
14 NC No connection
15 GND Digital ground
16 DVDD_LVDS |[LVDS power
17 GND Digital ground
18 PIND3 Positive LVDS differential data input
19 NIND3 Negative LVDS differential data input
20 GND Digital ground
21 PINC Positive LVDS differential clock input
22 NINC Negative LVDS differential clock input
23 GND Digital ground
24 PIND2 Positive LVDS differential data input
25 NIND2 Negative LVDS differential data input
26 GND Digital ground
27 PIND1 Positive LVDS differential data input

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not
be disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display
Corporation.
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Pin No. Symbol Description Note
28 NIND1 Negative LVDS differential data input
29 GND Digital ground
30 PINDO Positive LVDS differential data input
31 NINDO Negative LVDS differential data input
32 GND Digital ground
33 GND_LVDS |Digital ground
Global reset pin. Active low to enter reset state.
34 GRB st:%ﬂﬁjt to connecting with an RC reset circuit for
Normally pull high. (R=10KQ , C=0.1pF)
Standby mode, normally pull high
35 STBYB g$g¥g=”g)”:tir:r(1)irnrgac|;(§)rrl)t?(r)?,t§onurce driver will turn
off, all output are high-Z
36 SHLR Left or right display control 1
37 DVDD Digital power
38 UPDN Up / down display control 1
39 AGND Analog ground
40 AVDD Analog power
41 NC No connection
42 NC No connection
43 GND Digital ground
44 DVDD Digital power
45 GND Digital ground
46 NC No connection
47 NC Let it open. HSD used for SPI function
48 NC Let it open. HSD used for SPI function
49 NC Let it open. HSD used for SPI function
50 NC Let it open. HSD used for SPI function
51 GND Please connect to ground. .
(HSD used for EEPROM function)
52 NC No connection
53 GND Digital ground
54 DVDD Digital power

www. tslcd. com/www. ledlem. com
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Note2:

When L/R="0",set right to left scan direction
When L/R="1",set left to right scan direction
When U/D="0",set buttom to top scan direction
When U/D="1",set top to buttom scan direction

If LVDS input data is 8 bits, SELB must be set to High
If LVDS input data is 6 bits, SELB must be set to Low

Pin No. Symbol Description Note

6bit/8bit mode select,

55 SELB SELB =“1", LVDS input data is 8bits 2
SELB =“0", LVDS input data is 6bits

56 VGH Positive power for TFT

57 DVDD Digital power for Gate IC

58 VGL Negative power for TFT

59 GND Digital ground
Normal operation/BIST pattern select.

60 BIST BIST="1": BIST mode.
BIST="0": Normal operation.

Note1:

Website:
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SHLR UPDN Data shifting

DVDD GND Left— Right—Down— Up

GND GND Right—Left; Down—Up

DVDD DVDD Left—Right; Up— Down(default)

GND DvDD Right— Left; Up—Down
L v

5
Leflt \:] _i/; Right

"

<.~ Down

5.2 LED Board Pin Assignment:

FPC connector is used for LED FPC. The recommended model is
FH52-10S-0.5SH manufactured by HIROSE

Pin NO. Function Remark
1 ANODE A (+)
2 ANODE A (+)
3 ANODE A (+)
4 NC NC
5 NC NC
6 NC NC
7 CATHODE1 K1 (-)
8 CATHODE2 K2 (-)
9 CATHODE3 K3 (-)
10 NC NC

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not
be disclosed, distributed or reproduced in whole or in part without written permission of HannStar Display
Corporation.
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6.0 ELECTRICAL CHARACTERISTICS

6.1 TFT LCD Module

Item Symbol Min. Typ. Max. Unit Note
VDD 3.0 3.3 3.6 \Y
VGH 19 20 21 Y Note (1)
Supply Voltage
VGL -11 -10 -9 Y Note (2)
AVDD 12.3 12.4 12.5 \Y
Input signal ViH 0.7 VDD - VDD \Y
voltage ViL GND - 0.3VDD| V
IDD - 30 39 mA VDD =3.3V / Note (3)
Current of IADD - 50 65 mA | AVDD=12.4V / Note (3)
power supply IGH . 1 1.3 mA VGH=20V / Note (3)
IGL - 1 1.3 mA VGL=-10V / Note (3)

Note :
(1): VGH is TFT Gate operating Voltage.

(2): VGL is TFT Gate operating Voltage.
(3): @ White Pattern & 60Hz .

Website:
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6.2 LVDS Interface DC Characteristic

ltem

Symbol Min. Typ. Max. Unit
Differential Input High Threshold
Voltage Rxvth - - 200 mv
Differential Input Low Threshold
Voltage R | -200 - - mv
Differential Input Common Mode _
Differential input Voltage [Vio| 200 . 600 mV
Single-end Signal
LVDS- |\ g \ \ f \ |
HE Ej Ej E;
Ricvem -I'I;r— ————— L=y f———e :|'— = IViol
\ i | i\
i I\ ; I|
LV D S- + II| ". II' '|I .': 'II J||I i
Roovem
GNE r

Differential Signal

LVDS DC Diagram
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6.3 LVDS Input Timing

Item Symbol Min. Typ. Max. Unit
Clock Period tRCP Refer to input timing table
1 data bit time ul - 117 - tRCP
Clock high time tRCH - 4 - ul
Clock low time tRCL - 3 - ul
Input Position 1 tRIP1 -0.25 0 0.25 Ul
Input Position 0 tRIPO 0.75 1 1.25 Ul
Input Position 6 tRIP6 1.75 2 2.25 ul
Input Position 5 tRIP5 2.75 3 3.25 Ul
Input Position 4 tRIP4 3.75 4 4.25 ul
Input Position 3 tRIP3 4.75 5 5.25 Ul
Input Position 2 tRIP2 5.75 6 6.25 ul
: tRCP .
I il |
' tRCH A tRCL J
A \ /
: Previcus Cycle n Mext Cycle I

X

>< X X X

>< XX <2<

tRIP1
tRIPD

tRIPE

tRIPS

tRIPS

X
X
X
X

tRIP3

tRIP2
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6.4 LVDS Data Skew

Item Symbol Min. Typ. Max. Unit
Strobe width tEYEW 0.5 - ul
Input data skew margin tEX - 0.25 ul

|
|
|
I
|
=
|
|

tEYEW

1 data bit time(Ul)

Vth

Vil
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6.5 Bit LVDS input
6.5.1 6bit LVDS input
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6.6 Interface Timing (DE mode)

Item Symbol Min. Typ. Max. Unit
Frame Rate - 58 60 62 Hz
Vertical Total Time Tv 738 line
Vertical Display Time Tvo 720 line
Vertical Blanking Time Tvep+ Tvrp 18 line
Horizontal Total Time TH 1344 clock
Horizontal Display Time Tho 1280 clock
Horizontal Blanking Time | Tusp+ Thrp 64 clock
Clock Rate 1/ Toock 575 | 595 61.5 MHz

Timing Diagram of Interface Signal (DE mode)

L v

= w1 le uuu mummu T

111111111111111

Twn

_ #mmmr L,

i‘i:"’i;"-""l:l-s-.: . |Irl I.:Ir ;
s'."—~ |
¥ I i i -
oswond 11U HHHHWMMMULMM
‘“"“"‘12 =L' “jUj,’f‘: EEOE000, OEREOCHO000

e Y)Y LLUM“OﬁMD@M S ”UJ_L

Tiar q.#.q

T

LVDS input timing format
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6.7 Power On / Off Sequence

Power on Sequence

AVDD

ov
o H
VGL '\,
VGH i f
ov =16ms ) |
Backlight i
Power off Sequence
Re-stari
L =es
VDD 1o
—

STBYB

AVDD :

VGL §

WiGH

Backlight
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6.8 Backlight Unit

Parameter Symbol Min Typ Max Units Condition
LED Current IL - 240 - mA Ta=25°C
LED Voltage VE - 30.6 Volt Ta=25°C

Ta=25°C
LED Life-Time N/A 30,000 - - Hour L=240mA
Note (2)

LED lifetime (Hr) can be defined as the time in which it continues to
operate under the condition: Ta=25+3 °C, typical IL value indicated in the
above table until the brightness becomes less than 50%.

The “LED lifetime” is defined as the module brightness decrease to 50 % original

brightness at Ta=25°C and IL=240mA. The LED lifetime could be decreased if
operating IL is larger than 240mA. The constant current driving method is

suggested.

Note (3) LED Light Bar Circuit

LE LED {953F)

1 . ‘ . y Pin 7
] 24 o o7 W N N £ —
L= L= =1 [y | =1 =1 =1 11 = B
Pin 2 ‘ y ; p : ; » Pin B
IR e < S T & —
= L1 =1 [y | =1 L1 | =1 =y =
Pin 3 ‘ ' p , . Pin &
W A A A .
= =1 =1 = =1 =1 =1 =1 = =
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7.0 RELIABILTY TEST ITEMS

No. Item Conditions Remark
1 |High Temperature Storage Ta = +90°C, 500hrs 1,2,3
2 |Low Temperature Storage Ta = -40°C, 500hrs 1,2,3
3 |High Temperature Operation Ta = +85°C, 500hrs 1,2,3
4 |Low Temperature Operation Ta =-40°C, 500hrs 1,2,3
5 z-loigzrl';r)r;p))erature and High Humidity Ta = +60°C, 90%RH. 500hrs 1,2, 3
6 |Thermal Cycling Test (non operation) |-30°C(30min) — +85°C(30min), 100 cycles 1,2,3

7 |Electrostatic Discharge

R=330Q,C=150pF
Contact = * 8 kV, class B;
Air=+ 15 kV, class B;

1 time for each point.

8 |Vibration

1.Random:
1.04G, 5~500Hz, XYZ,
30min/each direction
2.Sine:
Freq. Range: 8~33.3Hz,
Stoke: 1.3mm
Sweep: 2.9G, 33.3~400
X/Z: 2hrs, Y:4hrs

9 |Shock

Half-Sine, 100G, 6ms, +XYZ, 1time

10|Vibration (with carton)

Random: 0.015G"2/Hz, 5~200Hz

-6dB/Octave, 200~400Hz
XYZ 2hrs/each direction

1

—_

Drop (with carton)

Drop height condition, basis on the product
weight.and Follow QB100-0027
1 corner, 3 edges, 6 surfaces

before the reliability stress.

and humidity for 2 hours without load. No condensation shall be accepted. The

sampleshall be free from defects:

Note1: There is no display function NG issue occurred, all the cosmetic specification is judged

Note2: The test resultshall be evaluated after the sample has been left at room temperature

(Air bubble in the LCD. Seal leak. Non-display. Missing segments. Glass crack).

Note3: The test condition definition panel’s surface temperature.

Website:

www. tslcd. com/www. ledlem. com

24 Email:

tslced@tsled. com




8.0 OUTLINE DIMENSION
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