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GENERAL DESCRIPTION

DESCRIPTION

LTN160ATO06-A0L is a color active matrix TFT (Thin Film Transistor) liquid crystal display
(LCD) that uses amorphous silicon TFT as switching devices. This model is composed

of a TFT LCD panel, a driver circuit and a backlight unit. The resolution of a 16.0" contains
1366 x 768 pixels and can display up to 262,144 colors. 6 O'clock direction is the

optimum viewing angle.

FEATURES

* High contrast ratio, high aperture structure
» 1366 x 768 pixels resolution (16:9)

* Color Gamut (Typical 60%)

* Low power consumption

 Fast Response Time

« DE(Data enable) only mode

* 3.3V LVDS Interface

* Onboard EEDID chip

* RoHS Compliance

* LED converter embedded

APPLICATIONS

» Notebook PC
« If the usage of this product is not for PC application, but for others, please contact SEC

GENERAL INFORMATION

Item Specification Unit Note
Display area 353.45 (H) x 198.72(V) ( 16.0” diagonal ) mm
Driver element a-Si TFT active matrix
Display colors 262,144
Number of pixel 1366 x 768 pixel 16:9
Pixel arrangement RGB vertical stripe
Pixel pitch 0.25875 (H) x 0.25875 (V) (TYP.) mm
Display Mode Normally white
Surface treatment Haze 0, Hardness 3H
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Mechanical Information

Item Min. Typ. Max. Unit Note
Horizontal (H) 364.5 365.0 365.5 mm
Module | \/ertical (v) 213.5 214.0 214.5 mm
o Depth (D) - - 5.8 mm (1)
Weight - - 480 g
Note (1) Measurement condition of outline dimension
. Equipment : Vernier Calipers
. Push Force : 500g f (minimum)
1. ABSOLUTE MAXIMUM RATINGS
1.1 ENVIRONMENTAL ABSOLUTE RATINGS
ltem Symbol Min. Max. Unit Note
Storage temperate TSTG -20 60 C (D),(5)
(Tem(;Zrea:Z[ Irr;go:‘e;;sesrztjrface) TOPR 0 >0 ¢ @D.6)
Shock ( non-operating ) Snop - 240 G (2),(4)
Vibration (non-operating) Vnop - 2.41 G 3),(4)

Note (1) Temperature and relative humidity range are shown in the figure below.

95 % RH Max. (40 C % Ta)

Maximum wet - bulb temperature at 39 °C or less. (Ta> 40 C) No condensation

Relative Humidity ( %RH)

20 (40,90)
80 |
% I operating Range

(50,50.4)
20 |
(60,27.7)

20

. | Storage Range

-40 -20 0 20 40 60 80

Temperature (°C)

(2) 2ms, half sine wave, one time for —X, =Y, — Z.
(3) 5-500 Hz, random vibration, 30min for X, Y, Z.

(4) Attesting Vibration and Shock, the fixture in holding the Module to be tested have to be
hard and rigid enough so that the Module would not be twisted or bent by the fixture.

(5) If product is used for extended time excessively or exposed to high temperatures for extended time,
there is a possibility of wide viewing angle film damage which could affect visual characteristics.
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1.2 ELECTRICAL ABSOLUTE RATINGS

(1) TFT LCD MODULE

Vop =3.3V, Vss= GND = 0V

Item Symbol Min. Max. Unit Note
Power Supply Voltage Vob Voo - 0.3 Voo + 0.3 \% (1)
Logic Input Voltage ViN Voo - 0.3 Voo + 0.3 \% (1)
Note (1) WithinTa (25-2 C)
(2) BACK-LIGHT UNIT
Item Symbol Min. Typ. Max. Unit Note
mArm
LED Current I - 20 - S (1)
LED Voltage Vi - 3.2 - Vv (1)

Note 1) Permanent damage to the device may occur if maximum values are exceeded

Functional operation should be restricted to the conditions described under normal operating conditions.
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2. OPTICAL CHARACTERISTICS

The following items are measured under stable conditions. The optical characteristics
should be measured in a dark room or equivalent state with the methods shown in Note (5).
Measuring equipment : TOPCON SR-3

*Ta= 25-2 C, Vpbp=3.3V, fv=60Hz, focik = 69.3MHz, IL = 20 mA

ltem Symbol | Condition Min. Typ. Max Unit Note
Contrast Ratio
. CR 300 400 - - Q), (2), (5)
(5 Paints)
Response Time at Ta
ponse fime Ter . 8 16 msec L), (3)
( Rising + Falling )
Average Luminance IL=20.0mA
of Wr?ite 5 Points Yimve 180 200 i cd/m? L 1), (4
( ) Normal (1), (4)
Rx Viewing 0.620
Red Angle
Ry £=0 0.340
Gx q=0 0.340
Color Green
. Gv TYP | 0590 | Tvp (1), (5)
Chromaticity -
Bx -0.03 0.150 +0.03 SR-3
(CIE)
Blue
Bv 0.080
Wx 0.313
White
Wy 0.329
qu - 45 -
Hor.
Viewi QH - 45 - 1), (5
'anIlZg CR 1t 10 Degrees (S)R(3)
g Ver. 1 - 15 -
fL - 35 -
Color Gamut - 60 - %
13 Points
. L du - - 1.7 - (6)
White Variation
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Note 1) Definition of Viewing Angle : Viewing angle range(10 £ C/R)

Normal Line
f=0°qg=0Q°

12 O’clock
\Y direction

f,=90°
\/ //
6 Oclock V' V X'
direction

—0no
f,= 900 Ur =90

q,=90°

Note 2) Definition of Contrast Ratio (CR) : Ratio of gray max (Gmax) ,gray min (Gmin)
at 5 points(4, 5, 7, 9, 10)

CR(4) + CR(5) + CR(7) + CR(9) + CR(10)
CR =

5
Points @ @ @ @ at the figure of Note (6).

Note 3) Definition of Response time :

4
Display data  )White(TFT OFF) Black(TET ON) White(TFT OFF)
¢
i —>|TR |«=—— > |Te| =
100%
90%
Optical
Response
10%
0% R
Time
Note 4) Definition of Average Luminance of White : measure the luminance of white at 5 points.
(342) (683) (1024)
i ; VIEW AREA
Average Luminance of White ( YLave) @ @ (192)
Y+ Y5 + Y7 + Yoo + Yoo {7) (384)
YLAvE = A /\
S & O] (576)
! (lines)
QO : test point
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Note 5) After stabilizing and leaving the panel alone at a given temperature for 30 min , the measurement

should be executed. Measurement should be executed in a stable, windless,and dark room.
30 min after lighting the backlight. This should be measured in the center of screen.
Environment condition: Ta =25-2 C

Photo-detector

(TOPCON SR3) \

TFT-LCD module

Field =2

L

50 cm

;
1
:

v
:
1
1
1
:
;
i

Center of the screen

LCD panel

[ Optical characteristics measurement setup |

Note 6) Definition of 13 points white variation (d L), CR variation(Cver) [ (1) -~ @® 1

Maximum luminance of 13 points

dL. =

Minimum luminance of 13 points

10mm

342

683

10mm

1024 —>|

1 mmT ‘

L l@

10mm

192

384 O  test point

576
(lines)
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT LCD MODULE

Ta=25-2C
Item Symbol Min. Typ. Max. Unit Note
Voltage of Power Supply Vop 3.0 3.3 3.6 \%
Differential Input High ViH - - +100 mvV Vem= +1.2V
Voltage for LVDS
Receiver Threshold Low Vi -100 - - mV
Vsync Frequency fv - 60 - Hz
Hsync Frequency fu - 47.4 - KHz
Main Frequency focik 67.5 72.33 80 MHz
Rush Current IrusH - - 15 A (4)
White - 450 - mA (2),(3)*a
I
Current of POWer | -y osaic ” . 500 : mA 2).3)%b
Supply
V. stripe - 600 700 mA (2),(3)*c

Note (1) Display data pins and timing signal pins should be connected.( GND =0V )
(2) fv=60Hz, fock = 69.3 MHZ, Vop = 3.3V, DC Current.
(3) Power dissipation pattern

*a) White Pattern

VIEW AREA

*b) Mosaic Pattern

Display Brightest Gray Level |

Display Darkest Gray Level 5
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*c) 1dot Vertical stripe pattern

Y

4) Rush current measurement condition

CONTROL SIGNAL

(HIGH to LOW)

33v M1
2SK1059 Va
° :
1wl AP > VbD (LCD INPUT)
T
R1 FUSE c1
47K | 1uF
R2 =
| M2
1K 2SK1399

c2
1H

10000(F

Vb rising time is 470us

0.1Vobp

3.3V

0.9VoD %

GND

470us

—
4
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3.2 BACK-LIGHT UNIT

Ta=25-2 C
Item Symbol Min. Typ. Max. Unit Note
LED Forward Current IF - 20 - mA
LED Forward Voltage VF - 3.2 3.4 \%
LED Array Voltage VP - 28.8 30.6 Vv VF X 9 LEDs
: IF X VF X54 LEDs
Power Consumption P - 3.90 - W
(w/o Converter)
Operating Life Time Hr 10,000 - - Hour ()

Note (1) Life time (Hr) of LEDs can be defined as the time in which it continues to operate under the

1. When the brightness becomes 50% or lower than the original.

3.3 LED Driver

condition Ta=25-2 C and IF = 19.0 mArms until one of the following event occurs.

- LED Driver Manufacturer : Richtek Ta=25-2 C
Item Symbol Min. Typ. Max. Unit Note
Input Voltage Vin 6 - 24 \%
ON:1.6 ~5V
Enable Control Level Ven 0 - 5 \Y
OFF:0~1V
. PWM freq :
- 0,
Burst Ratio D 12 100 % 100Hz~10KHz
External PWM
Dimming Control Feum 0.1 - 10 kHz
Frequency (BLIM)
Note - Test Equipment : Fluke 45
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4. BLOCK DIAGRAM
4.1 TFT LCD Module

4.2 LED connection and placement

lamod d31

gTeuuenD

(O
»y
1 2 8 9 E 5
SHY EE E
1 2 8 9
SHY
1 2 : 8 9
1 2 8 9

I2C bus EDID
{ EEPROM ] .
‘I'nput- e N\ RSDS A
Connector LVDS Input/RSDS Output
I-PEX 20455-040-E Timing Controller
or Compatible
N\ J Source
Driver
IC 16.0" HD
(1366*3*768)
SR
DC-DC Gamma TFT-LCD Panel
Converter Generator
—
L
............... (" )
VCOM
== Video Signal : Generator
m=p Control Signal )
VCOM i
Gamma H
S SOURCE PCB _
==p AVDD
m=p \/on/Voff
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5. INPUT TERMINAL PIN ASSIGNMENT
5.1. Input Signal & Power (LVDS, Connector : I-PEX 20455-040E-0 )

PINNO| SYMBOL FUNCTION POLARITY REMARK

1 NC No Connection
2 AVDD POWER SUPPLY +3.3V
3 AVDD POWER SUPPLY +3.3V
4 DVDD DDC 3.3V Power
5 NC No Connection
6 SCL DDC Clock
7 SDA DDC data
8 RxINO- LVDS Differential Data INPUT (R0-R5,G0) Negative
9 RxINO+ LVDS Differential Data INPUT (R0-R5,G0) Positive
10 VSS Ground
11 RxIN1- LVDS Differential Data INPUT (G1-G5,B0-B1) Negative
12 RxIN1+ LVDS Differential Data INPUT (G1-G5,B0-B1) Positive
13 VSS Ground
14 RXIN2- LVDS Differential Data INPUT (B2-B5,Sync,DE) Negative
15 RxIN2+ LVDS Differential Data INPUT (B2-B5,Sync,DE) Positive
16 VSS Ground
17 RXCLK- LVDS Differential Data INPUT (Clock) Negative
18 RXCLK+ LVDS Differential Data INPUT (Clock) Positive
19 VSS Ground
20 NC No Connection
21 NC No Connection
22 VSS GND
23 NC No Connection
24 NC No Connection
25 VSS GND
26 NC No Connection
27 NC No Connection
28 VSS GND
29 NC No Connection
30 NC No Connection
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1. Input Signal & Power (LVDS, Connector : I-PEX 20455-040E-0 )

PINNO| SYMBOL FUNCTION POLARITY REMARK

31 VBL- LED Ground
32 VBL- LED Ground
33 VBL- LED Ground
34 NC No Connection
35 BLIM PWM for luminance control (200~1KHz, 3.3V)
36 BL_Enable | BL On/Off (On:2.0~3.3V, Off:0~0.5V)
37 NC No Connection
38 VBL+ LED Power Supply 6V~20V
39 VBL+ LED Power Supply 6V~20V
40 VBL+ LED Power Supply 6V~20V
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5.2 LVDS Interface : Transmitter SN75LVDS86 or Compatible

Pin No. Name RGB Signal Pin No. Name RGB Signal
44 TxINO RO 12 TxIN11 G5
45 TxIN1 R1 13 TxIN12 BO
47 TxIN2 R2 15 TxIN13 B1
48 TxIN3 R3 16 TxIN14 B2

1 TxIN4 R4 18 TxIN15 B3
3 TxINS R5 19 TxIN16 B4
4 TxIN6 GO 20 TxIN17 B5
6 TxIN7 G1 22 TxIN18 Hsync
7 TxIN8 G2 23 TxIN19 Vsync
9 TxIN9 G3 25 TxIN20 DE
10 TxIN10 G4 26 TxCLKIN Clock

LVDS INTERFACE

[-PEX 20455-040E

Graphics controller DS90CF383
18-bit pepg 51 48
RED1 52 TxOUTO-
RED? > TxoutoH2
RED4 56
RED5 3 46
GREENO 4 TxOUT1
GREEN1 6 45
GREEN2 7 TxOUT1+
GREEN3 11
GREEN4 12 42
GREENS 14 TxOUT2-
BLUEO 15 a1
BLUE1 19 TxOUT2+
BLUEZ2 20
BLUE3 22 40
BLUE4 23 TxCLKOUT
BLUE5 24 39
Hsync 27 TxCLKOUT
Vsync 28
Enable 30
CLOCK | 31

100W

Integrated IC

RXxINO-

RxINO+

RxIN1-

RxIN1+

RxIN2-

RxIN2+

RxCLKIN-

RxCLKIN+

Note : The LCD Module uses a 100ohm resistor between positive and negative lines of each

receiver input.
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5.3 Timing Diagrams of LVDS For Transmission

LVDS Receiver : Integrated T-CON

< T >
O_TxCLK OUT
0_RXCLK IN \ /
<1 >
N A\
O_RxlNZ/ TxIN20 TxIN19 TxIN18 TxIN17 TxIN16 TxIN15 TxIN14 /<
DE Vsync Hsync B5 B4 B3 B2
O_RxlN1>< TxIN13 >< TxIN12 >< TxIN11 >< TxIN10 >< TXIN9 >< TXIN8 >< TXIN7 ><
B1 BO G5 G4 G3 G2 Gl
O_RxlN0>< TXING >< TXIN5 >< TxIN4 >< TXIN3 >< TXIN2 >< TXIN1 >< TXINO ><
Go R5 R4 R3 R2 R1 RO
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5.4 Input Signals, Basic Display Colors and Gray Scale of Each Color
Data Signal Gray
Color Display Red Green Blue Scale
RO|R1|R2|R3|R4|R5|G0|G1|G2|G3|G4|G5|B0|B1|B2|B3|45|B5 | Level
Black [o|o]Jo|oflo|JofofOo|lO|lO]J]O|O]J]O|OfO|O]|O|O -
Blue ofojofojojojojofofofofofryryfafrjag1 -
Green [O0fO0O|O|O|O]O|1]|2|2|1|2]2|0]0]|O]O|O]oO -
Basic Cyan olofo|ojofo|a|afa]|2f2fafafa]af2f2]1 -
Colors Red 1|1|1|12|1|12]|ofo|lofo|OoflO0|lOfO]OfO|O]|O -
Magenta | 1 |1 |1|1]12f[212]o]ofo]jofo]jof1|a]a|2f1]1 -
Yellow |1 |1f2f1|2]21|21|2|21|1f2]2f|0o]O0]O]jO|O]oO -
White 1|21 |a|21|2|af2|2fa)2f2]a|2fafl2]|1]1 -
Black ofojofojojojojofofofofofofofofojoj]o RO
Dark 1/{o|lo|lo|ofo|ofo|lOofO|O|O|OfO|]OfO|O]|O R1
Gray > ofi1fjo0fo0jo0ojojojofofofofofofofofojoj]o R2
Scale R3~RE0
Oof
Red fl i1|{o|l1|2|1|2]|]ofo|lofO0|OflO|lOfO]OfO|O]|O R61
Light ol1|1|1]|12|2]o|ofo|o|ofo|lOfO]OfO|O]|O R62
Red 1112112 f(12f{2f0)JO0OJ]O]J]O]JO]J]O]JO]O]J]O]JO|OY|O R63
Black [o|o]Jo|o|lo|JofofOo|lO|lO]J]O|O|J]O|OfO|O]|O|O GO
Dark ofojofojojoj1jo0fofofofofofofofojoj]o Gl
Gray > ololo|o|o|lo|o|1fl0o|O|Of|O|OfO]OfO|O]|O G2
Scale G3-G60
Of
Green fl ofofo|ofo|lo|1|o|la]|1|1|l2|ofofo]ofofo]| s61
Light ofojofojojojofjzx2f1fr1frf2fofofofojoj]o G62
Green [O0fO0O|OfO|O]O|1]|2|2|1|2]2|0]0]|O]O|O]oO G63
Black ofojofojojojojofofofofofofofofojojo BO
Dark ololo|o|o|[o]|]o|ofo|]ofo|]of1|[0o]O|OfO]O B1
Gray > ofojofojojojojofofofofofofr1fofojojo B2
Scale 53-B60
Oof
Blue fl olojo|ofo|lofo|lo|o|o|o|o|1]|o|1|2|1]1]| B6L
Light 0 0 1(1f1]1 B62
Blue 0 1 (112|111 B63
Note 1) Definition of gray :
Rn: Red gray, Gn: Green gray, Bn: Blue gray (n=gray level)
Note 2)Input signal: 0 =Low level voltage, 1=High level voltage
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5.6 Pixel Format in the display

Pixel 1

Pixel 1366

PO e

o755 [ A

LTN160ATO6- -B/WO01

Fllll ]

{4
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6. INTERFACE TIMING

6.1 Timing Parameters

Signal Item Symbol Min. Typ. Max. Unit Note

Frame Frequency Cycle TV - 790 - Lines

Vertical Active Display .

Display Term Period TvD ) 768 ) Lines

Ong Lmt_a Cycle TH - 1526 - Clocks

Scanning Time
Horllzontal Active D|sp_lay THD ) 1366 ) Clocks

Display Term Period

6.2 Timing diagrams of interface signal

i
¥

|<
. L L L | | —1

TH N

<
- >

Dok Ul RERRRR RN —— AR UL _JU

Tc

—>| |e—
I 1
DE T ] | -
DATA < Valid display data (1366 clocks ) >
SIGNALS
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