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1.1 Introduction

colors.

1.2 Features

1.3 Applications
"INotebook PC
CIMoniputers

1.0 GENERAL DESCRIPTION

1.4 General information

[114.1 SXGA+ for Notebook PC
ULVDS interface system

[1Display terminals for AV applications
[JMonitors for industrial applications

HannStar Display model HSD141PK11-A 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 back light system. This

TFT LCD has a 14.1 inch diagonally measured active display area with SXGA+
resolution (1050 vertical by 1400 horizontal pixel array) and can display up to 262,144

Item Specification Unit
Display area 285.6(H) x 214.2(V) mm
Number of Pixel 1400(H) x 1050(V) pixels
Pixel pitch 0.204(H) x 0.204(V) mm
Pixel arrangement RGB Vertical stripe
Display color 262,144 colors
Display mode Normally white
Surface treatment Antiglare, Hard-Coating(3H)
Weight 540 g
Back-light Single CCFL (Sidelight type)
Input signal 2-ch LVDS
Optimum viewing g grcjock

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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1.5 Mechanical Information

ltem Min. Typ. Max. Unit
Horizontal(H) 298.0 298.5 299.0 Mm
Module _
Size Vertical(V) 226.0 226.5 227.0 Mm
Depth(D) 5.8 6.1 Mm
Weight (Without inverter) 540 TBD G

2.0 ABSOLUTE MAXIMUM RATING
2.1 Absolute Rating of Environment

Item Symbol Min. Max. Unit Note

Storage temperature Tsrs -20 65 °C

Operating temperature Torr 0 50 °C

Vibration(non-operating) Vop -- 15 G 1)
Shock(non-operating) Snop -- 210 G 2)
Storage humidity Hsre 10 80 %RH 3)
Operating humidity Hop 10 80 %RH 3)
Low pressure(operating) Plop 697 -- hPa (4)
Low pressure(non-operating) P nop 116 - hPa (5)

Note (1) 10-500-10Hz sweep/cycle, X,Y,Z each directions, 0.5hr each
(2) 3ms, =X, Y, £Z direction, one time each. For this shock test, it is
necessary to fill the silicon rubber between the shock jig as buffer.
(3) Max wet bulb temp.=39°C
(4) 2hrs. (10000 feet)
(5) 24hrs. (50000 feet)

2.2 Electrical Absolute Rating
2.2.1 TFT LCD Module

Item Symbol Min. Max. Unit Note
Power supply voltage Voo -0.3 4.0 Vv D
Logic input voltage Vi -0.3 Vppt0.3 \% D

2.2.2 Back-Light Unit

Item Symbol Min. Max. Unit Note
Lamp voltage Ve 0 2000 Vims) D
Lamp current I -- 7.0 mA D
Lamp frequency f 0 100 kHz (2)

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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Note (1) Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under
normally operating conditions.

3.0 OPTICAL CHARACTERISTICS
3.1 Optical specification

Item Symbol | Condition | Min. Typ. Max. Unit Note
Contrast CR — 250 — (D)(2)
Rising T — 15 —
Response i msec | (1))
time Falling T, — 35 —
White luminance Y, o 150 _ cd/m? (1)(4)(5)
(Average of 5 points) (1,=6.0mA)
R, ©=0 (0.580) | (0.610) | (0.640)
Red ®=0
R, Normal (0.307) | (0.337) | (0.367)
G, viewing | (0.298) | (0.328) | (0.358)
Color Green
chromaticity G, angle | (0.527)| (0.557) |(0.587)
(CIE1931) | B, (0.119) | (0.149) | (0.179)
Blue
B, (0.096) | (0.126) | (0.156)
(1)(4)
W, (0.299) | (0.329) | (0.359)
White
W, (0.305) | (0.335) | (0.365)
6 L - (40) -
Hor.
Viewing angle Or - (40) _
Oy -- (20) —
Ver. CR>10
SH o (30) -
Brightness uniformity Buni 6=0 70 — — % (6)
Crosstalk CT(n) ®=0 - 1.3 % (7)

3.2 Measuring Condition
OMeasuring surrounding : dark room
[lLamp current I, : 6.0£0.1mA(rms), Inverter : HIU-757
Vpp=3.3V+0.05V
[JSurrounding temperature : 25£2°C
[130min. warm-up time.

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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3.3 Measuring Equipment
[1LCD-7000 of Otsuka Electrics Corp., which utilized MCPD-7000 for Chromaticity
and BM-7 for other optical characteristics.
"IMeasuring spot size : 2X500Xtan1 °=17.455

Note (1) Definition of Viewing Angle :

12’ o’clock
d=90°

D =180°

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

Luminance with all pixels white (L63)
CR=

Luminance with all pixels black (LO)

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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Note (3) Definition of Response Time : Sum of Tg and T,
white(TFT OFF) | black (TFT ON) white(TFT OFF)
Tr Tr
100% A — [ — -
(] N 1 I /"—
Q0% | m K
Optical
response
10% | e N
I —
» time

Note (4) Definition of brightness uniformity

H‘/

Photo-detector (BM-5A)

Field=2 °

50cm

LCD panel

Center of panel

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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Note (5) Definition of Average Luminance of White (5 Point)

Average Luminance =
5
1/10 H 1/10 H
—> €« 256 512 768 —> €«
1/10 V D) () yan)
| A Y o
O-Y; O-Y 192
O O-¥; O 384
O-Y; GRS 576
) D D
1/10 V U g\ N\

Note (6) Definition of brightness uniformity

(Min Luminance of 13 points)

Luminance uniformity = x 100%
(Max Luminance of 13 points)

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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Note (7) Definition of crosstalk CT(1) ~ CT(4)

L(n) — LB(n)
CT(n) = x100% ,n=1~4
L(n)

Where L(n) = Luminance of point “n” at pattern A (cd/m?) , n=1~4
LB(n) = Luminance of point “n” at pattern B (cd/m?) , n=1~4

The location measured will be exactly the same in both patterns.
LO : Luminance with all pixels black

L63 : Luminance with all pixels white

Gray scale: L31 Gray scale: L0 Gray scale: L31

\ \ \

A Al A Al :
1oty v L) -\ 1t ve \ LB(1) |
4 < 4 ©w
h4 ‘ h4
\Y A L\(4) \Y LB\4)
A \MJ J A J
L(3) LB(3)
1 1
5 V| | & B Vv 1 &
-V 1 e ~ V1 ¢
4 S A 4 = -
Y. Y 8 V¢ L@) . S 4 8 V¢ LB(2)
LN sl LN sl
N 1o fig 1
<« 4 H . 4H « 2 H > H
1 1
H H
Pattern A Pattern B
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4.0 ELECTRICAL CHARACTERISTICS
4.1 TFT LCD Module

ltem Symbol Min. Typ. Max. Unit Note

Voltage of power supply Voo 3.0 3.3 3.6 V

_ High Vi 2.4 -- 3.6 Vv
Input voitage

Low Vi 0 -- 0.9 Vv

gﬁg:ﬁ;t of power Mosaic Ioo -- (-;i([))) -- mA 1)
Vsync frequency fy -- 60.00 60.00 Hz 2)
Hsync frequency fy -- 63.98 -- KHz
Main frequency focik -- 54.00 54.00 MHz

Note (1) Mosaic : Dot checker image

Grey scale: LO~L63.
LO: Luminance with all pixels black.
L63: Luminance with all pixels white.

Note (2) When f, is too low, a flicker may be occurred on the display.

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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4.2 Back-Light Unit

The back-light system is an edge-lighting type with 1 CCFL(Cold Cathode Fluorescent Lamp).
The characteristics of the lamp1 is shown in the following tables.

Item Symbol Min. Typ. Max. Unit Note
Lamp current IL 5.5 6.0 6.5 mMA(rms) 1)
Lamp voltage VL 540 600 660 V(rms) |1,=6.0mA
Frequency fL 40 (51) 60 KHz 2
Operating life time Hr 10,000 | 15,000 -- Hour 3)

700 at 25°C
Startup voltage Vs -- -- V(rms)

910 at 0°C

Note (1) Lamp current is measured with current meter for high frequency as shown
below. Specified valued are for a lamp.

LCD MODULE

RED

1] INVERTER
H A (HIU 757)

WHITE(Ground)

Note (2) Lamp frequency may produce interference with horizontal synchronous
frequency and this may cause line flow on the display. Therefore lamp
frequency shall be detached from the horizontal synchronous frequency
and its harmonics as far as possible in order to avoid interference.

Note (3) Life time (Hr) can be defined as the time in which it continues to operate
under the condition : Ta=25+3°C, I,=6.0mA(rms) and f, =51kHz until
one of the following event occurs :

1. When the brightness becomes 50%

2. When the startup voltage(Vs) at 0°C becomes higher than the maximal
Value of Vs specified above.

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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5.0 BLOCK DIAGRAM
5.1 TFT LCD Module

X-driver IC

. Timing K )

Yy

o Controller J\
‘8 + —— O Liquid Crystal Panel
£ 5
3 LVDS 2 _
DC/DC ° 1400x 1050 pixels
> =» Receiver — >

Converter /

l

Gray scale
Manipulation
Voltage

Generation
Circuit

5.2 Back Light Unit

’—< ——| 1 VL

2 4—GL
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6.0 INTERFACE PIN CONNECTION
6.1 TFT LCD Module

CN1Y INPUT SIGNAL (FI-XB30SR-HF11A/JAPAN AVIATION ELECTRONICS INDUSTRY,LTD.)"
MATING CONNECTOR: FI-X30M,FI-X30MR

Terminal no. Symbol Function
1 GND Ground
2 GND Ground
3 VDD Power Supply : +3.3V
4 VDD Power Supply : +3.3V
5 NC NC
6 NC Reserved for supplier test point
7 NC NC
8 NC NC
9 EINO- EVEN Transmission Data of Pixels 0 (Negative : -)
10 EINO+ EVEN Transmission Data of Pixels 0 (Positive : +)
11 GND Ground
12 EIN1- EVEN Transmission Data of Pixels 1 (Negative : -)
13 EIN1+ EVEN Transmission Data of Pixels 1 (Positive : +)
14 GND Ground
15 EIN2- EVEN Transmission Data of Pixels 2 (Negative : -)
16 EIN2+ EVEN Transmission Data of Pixels 2 (Positive : +)
17 GND Ground
18 ECLK- EVEN Sample Clock (Negative : -)
19 ECLK+ EVEN Sample Clock (Positive : +)
20 GND Ground
21 OINO- ODD Transmission Data of Pixels 0 (Negative : -)
22 OINO+ ODD Transmission Data of Pixels O (Positive : +)
23 GND Ground
24 OIN1- ODD Transmission Data of Pixels 1 (Negative : -)
25 OIN1+ ODD Transmission Data of Pixels 1 (Positive : +)
26 GND Ground
27 OIN2- ODD Transmission Data of Pixels 2 (Negative : -)
28 OIN2+ ODD Transmission Data of Pixels 2 (Positive : +)
29 GND Ground
30 OCLK- ODD Sample Clock (Negative : -)
31 OCLK+ ODD Sample Clock (Positive : +)
32 GND Ground

Note 1) Please connect NC pin to nothing. Don’t connect it to ground nor to other signal input.
(NC pin should be open.)

6.2 Back-Light Unit
CN2 CCFL Power Source (BHTR-02VS-1) / JAPAN SOLDERLESS TERMINAL MFG CO., LTD.
Mating Connector : (SM02B-BHSS-1) / JAPAN SOLDERLESS TERMINAL MFG CO., LTD.

Terminal no. Symbol Function
1 \'A CCFL power supply (high voltage)
2 G, CCFL power supply (low voltage)

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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6.3 Relationship Between Displayed Color and Input
MSB LSB MSB LSB|MSB LSB| Gray scale
Display [R5 R4 R3 R2 R1 RO|G5 G4 G3 G2G1 GO0O|B5 B4 B3 B2 B1 BO level
Black L L L L L LIL L L L L LIL L L L L L -
Blue L L L L L L|L L L L L LH H H H H H -
Green |L L L L L LH H H H H H|L L L L L L -
Basic Light Blue |L L L L L L{H H H H H H{H H H H H H -
color Red H H H H H HIL L L L L LIL L L L L L -
Purple |H H H H H HIL L L L L L{H H H H H H -
Yellow |H H H H H H|H H H H H H|L L L L L L -
White |H H H H H HIH H H H H H|H H H H H H -
Black L L L L L LIL L L L L LIL L L L L L LO
L L L L L HL L L L L L L L L L L L1
L L L L H LL L L L L L L L L L L L2
Gray Dgrk . . .
scale 0 L3...L60
of Red Light
H H H H L HIL L L L L LIL L L L L L L61
H H H H H LIL L L L L LIL L L L L L L62
Red H H H H H HIL L L L L LIL L L L L L| RedL63
Black L L L L L LIL L L L L LIL L L L L L LO
L L L L L LIL L L L L H|L L L L L L L1
L L L L L LIL L L L H LIL L L L L L L2
Gray | Dok | | |
scale of 0 : : ) L3...L60
Green Light
L L L L L LH H H H L HL L L L L L L61
L L L L L L{H H H H H LIL L L L L L L62
Green |L L L L L LH H H H H HL L L L L L| Green L63
Black L L L L L L|L L L L L LIL L L L L L LO
L L L L L LIL L L L L L|L L L L L H L1
L L L L L LIL L L L L LIL L L L H L L2
Gray | Dok | | |
scale of 0 : : ) L3...L60
Blue Light
L L L L L LIL L L L L LH H H H L H L61
L L L L L LIL L L L L LH H H H H L L62
Blue L L L L L LIL L L L L LH H H H H H| Blue L63
Black L L L L L LIL L L L L LIL L L L L L LO
L L L L L HL L L L L HL L L L L H L1
L L L L H LIL L L L H LIL L L L H L L2
Gray Dark
scale of d
White &| 0O L3..L60
Black Light
H H H H L HH H H H L HH H H H L Hl el
H H H H H LH H H H H LH H H H H L[ 162
Whte. H H H H H HH H H H H HH H H H H H| Whitel63
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6.4 Pixel Format

Pixel0  Pixell  Pixel2 Pixel3 Pixel4 Pixel5 oo Pixel 1399
Y~ " " ——
Line()_)RGBRGBRGBRGBRGBRGB Xy} R|G|B
Linel—)RGBRGBRGBRGBRGBRGB X RIGIB
LineQ_)RGBRGBRGBRGBRGBRGB Xy} R|G|B
Line3_)RGBRGBRGBRGBRGBRGB X RIGIB
Line4_)RGBRGBRGBRGBRGBRGB Xy} R|G|B
Lines_)RGBRGBRGBRGBRGBRGB X RIGIB
LCD Display Area 1050 Lines

. - .
* 1 Pixel =[R|G|B *
Line 1049 —»{R|G[B[R]G]B[R]G[B[R]G]B[R][G[B]R]C]B] cee R[G[B
e , |
~ 1400 Pixels |

Note : The first pixel is Even pixel.

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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6.5 RECOMMENDED TRANSMITTER TO HSD141PK11-A INTERFACE ASSIGNMENT
Casel: EVEN DATA (6bit transmitter)

THC63LVDM63A
Inout terminal no Input signal Output HSD141PK11-A
P ' (Graphics controller output signal) signal interface(CN1)
Symbol Termina Symbol Function Symbol Terminal| Symbol

|
T1INO/TAO 44 REO | RED Pixels Display Data (LSB)
T1IN1/TA1 45 RE1 | RED Pixels Display Data

T1IN2/TA2 47 RE2 RED Pixels Display Data

T1IN3/TA3 48 RE3 | RED Pixels Display Data Hgﬂg; Hg' 20 E:H&
T1IN4/TA4 1 RE4 RED Pixels Display Data '

T1INS/TAS 3 RE5 RED Pixels Display Data (MSB)

T1IN6/TA6 4 GEO | GREEN Pixels Display Data (LSB)

T1IN7/TBO 6 GE1 | GREEN Pixels Display Data

T1IN8/TB1 7 GE2 | GREEN Pixels Display Data

T1IN9/TB2 9 GE3 | GREEN Pixels Display Data

T1IN10/TB3 10 GE4 | GREEN Pixels Display Data 11831; mg' 1; E:HL
T1IN11/TB4 12 GE5 | GREEN Pixels Display Data (MSB) '

T1IN12/TB5 13 BEO BLUE Pixels Display Data (LSB)
T1IN13/TB6 15 BE1 BLUE Pixels Display Data
T1IN14/TCO 16 BE2 | BLUE Pixels Display Data
T1IN15/TC1 18 BE3 | BLUE Pixels Display Data
T1IN16/TC2 19 BE4 | BLUE Pixels Display Data
T1IN17/TC3 20 BE5 | BLUE Pixels Display Data (MSB)
T1IN18/TC4 22 |HSYNC| H-Sync

T1IN19/TC5 23  |VSYNC| V-Sync

T10UT2- No. 15 |[EIN2-
T10UT2+ No. 16 |(EIN2+

T1IN20/TC6 25 DE Data Enable Signal
TICLK IN . TICLK OUT- | No. 18 | ECLK -
JCLKIN 26 | NCLK | Data Sampling Clock T1CLK OUT+ | No. 19 | ECLK +

Note : Please connect NC pin to nothing. Don’t connect it to ground nor to other signal input.

ENo | Time | TUNs Y TUN4 Y TIIN3 Y ori N2 | TEINDY T1INO
/TAG /TAS /TA4 /TA3 /TA2 /TA1 /TAO

GEO0O  RES5 RE4 RE3 RE2 RE1 REO

EIN1 XTI INI3 X Tl IN12X T1 INIIX Tl INIOX T1 IN9X T1 INSX T1 IN7X

/TB6 /TBS5 /TB4 /TB3 /TB2 /TB1 /TBO
BE1  BE0O GE5 GE4 GE3 GE2 GEl

EIN2 x T1 INZOX T1 IN19X T1 INISX T1 IN17X T1 IN16X T1 INISX T1 IN14X

/TC6 /TC5 /TC4 /TC3 /TC2 /TC1 /TCO
DE VSYNC HSYNC BE5 BE4 BE3 BE2

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
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Case2: ODD DATA(6bit transmitter)

THC63LVDM63A
Inout terminal no Input signal Output HSD141PK11-A
P ) (Graphics controller output signal) signal interface(CN1)

Symbol Ternl"nna Symbol Function Symbol Terminal| Symbol
T2INO/TAO 44 ROO | RED Pixels Display Data (LSB)
T2IN1/TAL 45 RO1 | RED Pixels Display Data
T2IN2/TA2 47 RO2 | RED P!xels D!splay Data T20UTO- No. 21 |oINo-
T2IN3/TA3 48 RO3 | RED Pixels Display Data T20UTO+ No 22 |OINO+
T2IN4/TA4 1 RO4 | RED Pixels Display Data '
T2INS/TAS 3 RO5 | RED Pixels Display Data (MSB)
T2IN6/TA6 4 GOO | GREEN Pixels Display Data (LSB)
T2IN7/TBO 6 GOl | GREEN Pixels Display Data
T2IN8/TB1 7 GO2 | GREEN Pixels Display Data
T2IN9/TB2 9 GO3 | GREEN Pixels Display Data
T2IN10/TB3 10 GO4 | GREEN Pixels Display Data ggBIL mg gg’ 8:&;
T2IN11/TB4 12 GO5 | GREEN Pixels Display Data (MSB) '

T2IN12/TB5 13 BOO | BLUE Pixels Display Data (LSB)
T2IN13/TB6 15 BO1 BLUE Pixels Display Data
T2IN14/TCO 16 BO2 BLUE Pixels Display Data
T2IN15/TC1 18 BO3 | BLUE Pixels Display Data
T2IN16/TC2 19 BO4 | BLUE Pixels Display Data
T2IN17/TC3 20 BO5 | BLUE Pixels Display Data (MSB)

T20UT2- No. 27 |OIN2-
T20UT2+ No. 28 |OIN2+

T2IN18/TC4 22 NC Non Connection(open)
T2IN19/TC5 23 NC Non Connection(open)
T2IN20/TC6 25 NC Non Connection(open)
T1CLKIN T2CLK OUT- | No.30 | OCLK -

26 NCLK | Data Sampling Clock T2CLK OUT+ | No. 31 | oCLK+

/CLKIN

Note : Please connect NC pin to nothing. Don’t connect it to ground nor to other signal input.

OINO T2IN6 Yy T2INS | T2IN4 |y T2IN3 | T2IN2 | T2IN1 | T2 1INO
/TA6 /TAS /TA4 /TA3 /TA2 /TA1 /TAO

GO0 RO5 RO4 RO3 RO2 RO1 ROO

OINI Yr2mi13 | 212y 2Nt T2INtof T2mNo § T2 INg | T2 IN7
/TB6 /TB5 /TB4 /TB3 /TB2 /TBI /TBO

BO1 BOO GO5 GO4 GO3 GO2 GOl

/TC6 /TC5 /TC4 /TC3 /TC2 /TC1 /TCO

OIN2 x T2 INZOX T2 IN19X T2 INISX T2 IN17X T2 IN16X T2 INISX T2 IN14X
DE VSYNC HSYNC BO5 BO4 BO3 BO2

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
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Casel : EVEN DATA (8bit transmitter)
THC63LVDM83A
Input terminal no Input signal Output To HSD141PXIL-A
P ' (Graphics control output signal) signal interface(CN1)
Symbol Terminal | Symbol Function Symbol Terminal{ Symbol
T1INO/TAO 51 REO | RED Pixels Display Data (LSB)
T1IN1/TAL 52 RE1 RED Pixels Display Data
T1IN2/TA2 54 RE2 | RED P!xels D!splay Data T10UTO- NoO. 9 EINO-
T1IN3/TA3 55 RE3 | RED Pixels Display Data T10UTO+ No. 10 |EINO+
T1IN4/TA4 56 RE4 | RED Pixels Display Data |
T1INS/TAS 3 RE5 | RED Pixels Display Data (MSB)
T1IN6/TA6 4 GEO | GREEN Pixels Display Data (LSB)
T1IN7/TBO 6 GE1 | GREEN Pixels Display Data
T1IN8/TB1 7 GE2 | GREEN Pixels Display Data
T1IN9/TB2 11 GE3 | GREEN P!xels D!splay Data T10UTL- NO.12 |EINL-
T1IN10/TB3 12 GE4 | GREEN Pixels Display Data T10UT1+ NO 13 |EIN1+
T1IN11/TB4 14 GE5 | GREEN Pixels Display Data (MSB) '
T1IN12/TB5 15 BEO | BLUE Pixels Display Data (LSB)
T1IN13/TB6 19 BE1 | BLUE Pixels Display Data
T1IN14/TCO 20 BE2 | BLUE Pixels Display Data
T1IN15/TC1 22 BE3 | BLUE Pixels Display Data
T1IN16/TC2 23 BE4 | BLUE Pixels Display Data
T1IN17/TC3 24 BE5 | BLUE Pixels Display Data (MSB) Hgﬂ; mg'ig Em;
T1IN18/TC4 27 HSYNC]| H-Sync '
T1IN19/TC5 28 VSYNC]| V-Sync
T1IN20/TC6 30 DE Data Enable Signal
T1IN21/TDO 50 NC Non Connection (open)
T1IN22/TD1 2 NC Non Connection (open)
T1IN23/TD2 8 NC Non Connect!on (open) T10UT3- NC NC
T1IN24/TD3 10 NC Non Connection (open) T10UT3+ NG NG
T1IN25/TD4 16 NC Non Connection (open)
T1IN26/TD5 18 NC Non Connection (open)
T1IN27/TD6 25 NC Non Connection (open)
T1CLK IN T1CLK OUT- |NO. 18 [ECLK -
/CLKIN 31 NCLK | DATA SAMPLING CLOCK T1CLK OUT+ [NO. 19 |ECLK +
Note : Please connect NC pin to nothing. Don’t connect it to ground nor to other signal input.
TIN6é | TIN5 | TIN4 | TIN3 | TIN2 | TINT | TINO
EINO X /TAG X /TAS X /TA4 X /TA3 X /TA2 X /TAI X /TAO X
GEO0  RES RE4 RE RE2 RE1 REO
TIN13 TINI2 | TIN11 | TIN10 " TIN9 | TINg | TIN7
EINI X /TB6 ) /TBS X /TB4 X /TB3 X /TB2 X /TBI X /TBO X
BEI1 BEO GES GE4 GB GE2 GEl
TINZO TIN19 | TIN18 | TIN17 | TIR16 | TIN15 | TIN14
EIN2 X /TC6 |\ /TC5 X /TC4 X /Tc3 X [TC2 X /TC1 X /TCO X
DE VSYNC HSYN BE4 BE3 BE2
TIN27 TIN26 | TIN25 Tn€u4 TIN23 | TIN22 | TIN21
EIN3 X /TD6 /TDS X /TD4 X /TD3 X /TD2 X /TDl X /TDO X
NC
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Case2 : ODD DATA (8bit transmitter)

THC63LVDM83A
Input terminal no _ Inputsignal Output | To HSD141PX11-A
' (Graphics control output signal) signal interface(CN1)
Symbol Terminal [ Symbol Function Symbol Terminal[ Symbol
T2INO/TAO 51 ROO | RED Pixels Display Data (LSB)
T2INL/TAL 52 RO1 | RED Pixels Display Data

T2IN2/TA2 54 RO2 | RED Pixels Display Data
T2IN3/TA3 55 RO3 | RED Pixels Display Data
T2IN4/TA4 56 RO4 | RED Pixels Display Data

T20UTO- No. 21 |OINO-
T20UTO+ No. 22 |OINO+

T2IN5/TAS 3 RO5 | RED Pixels Display Data (MSB)
T2IN6/TAG 4 GO0 | GREEN Pixels Display Data (LSB)
T2IN7/TBO 6 GO1 | GREEN Pixels Display Data
T2IN8/TB1 7 GO2 | GREEN Pixels Display Data
T2IN9/TB2 11 GO3 | GREEN Pixels Display Data

T20UT1- NO.24 |OIN1-

T2N10/TB3 12 GO4 | GREEN Pixels Display Data T20UT1+ NO.25 |OIN1+

T2IN1L/TB4 | 14 GO5 | GREEN Pixels Display Data (MSB)

T2IN12/TB5 15 BOO | BLUE Pixels Display Data (LSB)
T2IN13/TB6 19 BO1 | BLUE Pixels Display Data
T2IN14/TCO 20 BO2 | BLUE Pixels Display Data
T2IN15/TC1 22 BO3 BLUE Pixels Display Data
T2IN16/TC2 23 BO4 | BLUE Pixels Display Data
T2IN17/TC3 24 BO5 | BLUE Pixels Display Data (MSB) %8%; mg'g 8:%;
T2IN18/TC4 27 NC Non Connection (open) '
T2IN19/TC5 28 NC Non Connection (open)
T2IN20/TC6 30 NC Non Connection (open)
T2IN21/TDO 50 NC Non Connection (open)
T2IN22/TD1 2 NC Non Connection (open)
T2IN23/TD2 8 NC Non Connect!on (open) T20UT3- NG .
T2IN24/TD3 10 NC Non Connection (open) T20UT3+ NC B
T2IN25/TD4 16 NC Non Connection (open)
T2IN26/TD5 18 NC Non Connection (open)
T2IN27/TD6 25 NC Non Connection (open)
T2CLK IN T2CLK OUT- |NO. 30 [OCLK -

/CLKIN 31 NCLK | DATA SAMPLING CLOCK T2CLK OUT+|NO. 31 |OCLK +

Note : Please connect NC pin to nothing. Don’t connect it to ground nor to other signal input.

T2IN6 \| T2IN5 | T2IN4 | T2IN3 | T2IN2 || T2INT || T2INO
OINO } /ta6 ) /tas \ /tas N /ma3 \ /ma2 |\ /1Al /TAO

GO0 RO5 RO4 RO3 RO ROl  ROO

T2IN13\ T2IN12\ T2iN11 | T2INi0\ T2IN9 T2INS T2IN7
/TB6 /TBS /TB4 /TB3 /TB2 /TB1 /TBO

BO1 BOO GO5 GO4 GO3 GO2 GOl

|

e | | | |

OIN2 X T21N20X T21N19X T2IN18X T2IN17X T21N16X TzINISX T2IN14X
Lo ) X | |

OIN1

/Tc6 | stes N srea | ste3 N stc2 | stct /TCO
BOS5 BO BO3 BO2
T2iN26 | T2iN25 | T2m24 || T2fR23 | 222 | T2IN21
/TD5 /TD4 /TD3 /TD2 /TD1 /TDO
NC NC NC

T2IN27
/TD6

OIN3
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7.0 INTERFACE TIMING V23459
7.1 Timing Parameters (Hsync, Vsync and DE mode)

Item Symbol Min. Typ. Max. unit

Frame Period 1 1060xt4 1066xt4 1066xt4 ms
16.66 16.66 16.66
Vertical Display Term t2 1050xt4 1050xt4 1050xt4 ms
Vertical Blanking Term t3 10xt4 16xt4 16xt4 us
802xt7 844xt7 844xt7

1 Line Scanning Time t4 — 15.63 — us
Horizontal Display Term t5 700xt7 700xt7 700xt7 us
Horizontal Blanking Term t6 102xt7 144xt7 144xt7 us
Clock Period t7 18.519 18.519 19.597 ns
V-Sync Term tv 1060xt4 1066xt4 1066xt4 ms
V-Sync Pulse Width tvw 2xt4 — — —
V-Sync Set up Time tvsu 8xt7 — — —
V-Sync Hold Time tvhd 8xt7 — — —
Vertical Front Porch tvfp 2xt4 — — —
Vertical Data Sync Period tvds 8xt4 — — —
Horizontal Period th 804xt7 844xt7 844xt7 us
H-Sync Pulse Width thw Axt7 — — —
Horizontal Front Porch thfp Axt7 — — —
Horizontal Data Sync Period thds t6-thfp t6-thfp t6-thfp —
DE Pulse Width twde 700xt7 700xt7 700xt7 —

t3 = tvfp + tvds t4 =th

Note 1) Refer to “2.4.3 Timing Chart” and LVDS(THC63LVDF84A) specifications by THine Electronic,Inc..

Note 2) If ENAB is fixed to “H” or “L” level for certain period while NCLK is supplied , the panel displays
black with some flicker.

Note 3) If NCLK is fixed to “H” or “L” level for certain period while ENAB is supplied , the panel may be
damaged.

Note 4) Please adjust LCD operating signal timing and FL driving frequency , to optimize the display
quality. There is a possibility that flicker is observed by the interference of LCD operating signal
timing and FL driving condition(especially driving frequency),even if the condition satisfies above
timing specifications and recommended operating conditions shown in 3.

Note 5) Do not make t1,t2,t3 and tvds fluctuate. If t1,t2,t3 and tvds are fluctuate, the panel displays black.

Note 6) In case of using the long frame period, the deterioration of display quality, noise etc. may be
occurred.

Note 7) NCLK count of each Horizontal Scanning Time should be always the same.
V-Blanking period should be “n” X “Horizontal scanning Time” (n : integer).
Frame period should be always the same.

The information contained in this document is the exclusive property of HannStar Display Corporation. It shall not be
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7.2 Timing Diagram of Interface Signal (Hsync, Vsync and DE mode)
7.2.1 Vertical Timing

tl

2 )< 3
: ¢
NCLK 7 //ﬂllﬂﬂﬂ‘%_’l %
I : - ‘ -
e — U U UL Y '
ER5~ERO ‘ ]
ERS5~EGO X.1 3 i X,1049 i
EBS~EBO |[{D<DO<W . M¥ W N~ M [N M| M K X~ IO<IOO<IO<N K
ORS5~OR0 XD xh COXY X.1048 '
0G5~0G0
OB5~0OB0
7.2.2 Horizontal Timing
‘ t4
) 5 16

1 I
E - I I | B
ER5~ER0 ‘ . 1500y 1306y _
ER5~EGO)|><|><|><| ov[ayJayfex[sY[] [+ ] ¥ 12 7 [+ DX<OD<DKDXEX]
EBS~EBO Toxmy  © oy 1y '
OR5~OR0 . 1303y  1397.Y )
oas~oao)><|>q>q R S A N | I I 2 D A PO O
OBS5~OB0 Doy Y 1y '
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7.2.3 SYNC Timing

tv

tvw

|

VSYNC

?

tvsu — "* " tvhd |‘_Lb_,|

HSYNCmpLuuu Imimiiimiy
taHN—ﬁ*l#Wq* tvds
UYL T

10481049

th

—

HSYNC
thfp | thds ) thde |
N Vl
DE | | |
1%98
EVEN pixel 0[2] 4 4 8 M
ODD pixel 1131319 +
1399
veek TUUUUUHUUUUUUUUUUUUUUUUHUUUL
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j 1.65(V)

Duty(a,b) : 50+10%

ts
t6 |t

/ \ JL__X ____/: ______ V4(MIN) : 2.64 (V)
NCLK

/ . ZL ————————— V, (MAX) : 0.66 (V)
ENAB ) t8 t9
OR7-OR0 \ / .
OG7-0G0 > VALID VL(MIN) : 2.64 (V)
OB7-OB0
ER7-ERO / DATA \ V, (MAX) : 0.66 (V)
EG7-EGO
EB7-EBO )
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7.3 Power ON/OFF Sequence

Power On | Power Off
! |
Power Supply : :
3.0V , | 3.0V
02V A1 L1 )02V 0.2V
oV (. ! I (I I
— Tl:e : : : I I
:%l T2 K— v —> T3 |6: :
(. ! I |
1 1 10%! Valid Signal Lol S T4 —>
. | 1 I
Signal I I
! I
90%.\ | 90%
Q)
: I I :
. > T5 K— — 16 [
Backlight I I I

1 |
(Recommanded) : 50 MO%
I

Power ON/OFF Sequence

ltem Min. Typ. Max. Unit Remark
T1 0 — 10 msec
T2 0 — 50 msec
T3 0 — 50 msec
T4 400 — - sec
T5 200 — - msec
T6 200 — — msec

Note (1) The supply voltage of the external system for the module input should be the same
as the definition of Vpp.

(2) Apply the lamp volatge within the LCD operation range. When the back-light turns
on before the LCD operation or the LCD truns off before the back-light turns off,
the display may momentarily become white.

(3) In case of Vp;, = off level, please keep the level of input signal on the low or keep a
high impedance.

(4) T4 should be measured after the module has been fully discharged between power
off and on period.

(5) Interface signal shall not be kept at high impedance when the power is on.
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8.0 OUTLINE DIMENSION
8.1 Front View Outline Dimension

Unit : mm

1 +0 198.5%0

o —1
22Max,

1+0.2

4.45%0.3

B/L-CN | JST#® BHTR-02VS

217.3 (BEZEL OPENINGY

30

214.272CACTIVE AREAD

0.O9kgf> load

04

2985-02

41.5%1

REAR SIDE

1) On Condition 49N (

1498
I/F-CN

2856(ACTIVE AREA)
P88.7(BEZEL OPENINGY

I
=
o
&
4
5]
2
2

0
[
L
k-
S

5.45%0.3

1131

226.5
=

-]

2.2Max.

)

31+
a-Me

0.9Min.

198.5+0.3

6.1 MAX

]
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8.2 Tolerance of distance between active area and bezel opening

la—b | = 0.9mm

|c—d | = 0.9mm

LCD

||<—> Bezel opening
|
|
|
|
|

Active area
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9.0 LOT MARK

9.1 Lot Mark

code 1,2,3,4,5,6: HannStar internal flow control code.
code 7: production location.

code 8: production year.

code 9: production month.

code 10,11,12,13,14,15: serial number.

Note (1) Production Year
Year 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Mark 9 0 1 2 3 4 5 6 7 8

Note (2) Production Month
Month Jan. | Feb. | Mar. | Apr. | May. | Jun. | Jul. | Aug. | Sep. | Oct | Nov. | Dec.

Mark 1 2 3 4 5 6 7 8 9 A B C

9.2 Location of Lot Mark
(1) The label is attached to the backside of the LCD module.
(2) This is subject to change without prior notice.

Label

HSD141PK11 Hann SV

HannStar Display Corporation
MADE IN TAIWAN
Rev: ‘HH HH ”H H H’

T

* AOK9CO0OO0O0OAOO0OO0O0DO0 3x

Lot mark
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10.0 GENERAL PRECAUTION
10.1 Use Restriction
This product is not authorized for use in life supporting systems, aircraft navigation control
systems, military systems and any other application where performance failure could be
life-threatening or otherwise catastrophic.

10.2 Disassembling or Modification
Do not disassemble or modify the module. It may damage sensitive parts inside LCD
module, and may cause scratches or dust on the display. HannStar does not warrant the
module, if customers disassemble or modify the module.

10.3 Breakage of LCD Panel

10.3.1 If LCD panel is broken and liquid crystal spills out, do not ingest or inhale liquid
crystal, and do not contact liquid crystal with skin.

10.3.2 If liquid crystal contacts mouth or eyes, rinse out with water immediately.

10.3.3 If liquid crystal contacts skin or cloths, wash it off immediately with alcohol and
rinse thoroughly with water.

10.3.4 Handle carefully with chips of glass that may cause injury, when the glass is
broken.

10.4 Electric Shock
10.4.1 Disconnect power supply before handling LCD module.
10.4.2 Do not pull or fold the CCFL cable.
10.4.3 Do not touch the parts inside LCD modules and the fluorescent lamp’s connector
or cables in order to prevent electric shock.

10.5 Absolute Maximum Ratings and Power Protection Circuit
10.5.1 Do not exceed the absolute maximum rating values, such as the supply voltage
variation, input voltage variation, variation in parts’ parameters, environmental
temperature, etc., otherwise LCD module may be damaged.
10.5.2 Please do not leave LCD module in the environment of high humidity and high
temperature for a long time.
10.5.3 It's recommended to employ protection circuit for power supply.

10.6 Operation
10.6.1 Do not touch, push or rub the polarizer with anything harder than HB pencil lead.
10.6.2 Use fingerstalls of soft gloves in order to keep clean display quality, when persons
handle the LCD module for incoming inspection or assembly.
10.6.3 When the surface is dusty, please wipe gently with absorbent cotton or other soft
material.

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.




Han I'Im HannStar Display Corp.

Document Title HSD141PK11-A Specification(Formal) Page No. 30/33

Document No. Revision 1.0

10.6.4 Wipe off saliva or water drops as soon as possible. If saliva or water drops contact
with polarizer for a long time, they may causes deformation or color fading.

10.6.5 When cleaning the adhesives, please use absorbent cotton wetted with a little
petroleum benzine or other adequate solvent.

10.7 Mechanism
Please mount LCD module by using mouting holes arranged in four corners tightly.

10.8 Static Electricity
10.8.1 Protection film must remove very slowly from the surface of LCD module to
prevent from electrostatic occurrence.

10.8.2 Because LCD module use CMOS-IC on circuit board and TFT-LCD panel, it is
very

weak to electrostatic discharge. Please be careful with electrostatic discharge.
Persons who handle the module should be grounded through adequate methods.

10.9 Strong Light Exposure
The module shall not be exposed under strong light such as direct sunlight. Otherwise,
display characteristics may be changed.

10.10 Disposal
When disposing LCD module, obey the local environmental regulations.
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11.0 VISUAL INSPECTION SPECIFICATION
Inspection condition is as followings
- Viewing distance is approximately 15-50 cm
- Viewing angle is normal to the LCD panel
- Ambient temperature is in the room temperature
- Ambient illumination is 300~500 Lux

Defect type Criteria
Visual defect Dark/ Bright Spot 02mm = D = 0.5mm
Circular Foreign Material N =4
Bright or Dark Line 0.08mm = W = 0.07mm
) ) ) 0.3mm = L = 2mm
D: diameter Foreign Material
N =14
N: number 0.0lmm = W = 0.1mm
i . Polarizer/ Linear Scratch 03mm =L = 5mm
W: horizontal width
N =3
L: vertical high _ _ Average D = 0.35 mm
Polarizer- Bubble/ Peeling
N =14
Maximum Allowable Defect
N =7
Count All Types
Electrical defect Bright Dot Random N =<5
Bright Dot — Green N = 2
Bright Dot- 2 Adjacent N =1
N: number Dark Dots- Random N =5
Dark Dots- 2 Adjacent N = 2
Dark Dots- 3 or More Adjacent N=0
Total Bright and Dark Dots N =8
Minimum Distance Between Bright Dots 15 mm
Minimum Distance Between Dark Dots 5 mm
Minimum Distance Between Bright Dots
10 mm

and Dark Dots
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Note(1)Bright dot defect description

-Two adjacent
Tﬁe 1 Tﬁe 2

Type 3 Type 4

LI LI
LI LI i

Note(2)Dark dot defect description
-Two adjacent

Type 1 Type 2

Type 3 Type 4 Type 5

Note(3)Dark dot defect description
-Three adjacent

Type 1

Tﬁe 2 Trpe 3 Tipi4
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Note (4) Minimum distance between dot defects

Bright dot to bright dot
|:| <15mm |:|

—>

NG

Dark dot to dark dot

I <S5mm I

—>

NG

Note (5) “Average Diameter” description
Dusts would be judged by “Average Diameter” under vertical high =0.1 mm and
a

horizontal width =0.1mm condition.. <_.‘
A

Average Diameter = (a+b)/2 b
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