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1. GENERAL DESCRIPTION

1.1 DESCRIPTION

The specifications is a transmissive type color active matrix liquid crystal display (LCD)
which uses amorphous thin film transistor (TFT) as switching devices. This product is
composed of a TFT LCD panel, driver ICs and a backlight unit. The following table

described the features EKL121AUS001L

1.2 FEATURES:

No. | Item Specification Unit
1 Panel Size 12.1” inch
2 | Number of Pixels 1024 x RGB x 768 pixels
3 | Active Area 245.76(H) x 184.32(V) mm
4 | Piexl Pitch 0.240(W) x 0.240(H) mm
5 | Outline Dimension 263(W) x 201.3(H) x7.2(T) mm
6 | Number of Colors 262K Color
7 | Display Mode TN / Normally White / Transmissive
8 | Display Format RGB Stripe type
9 | Surface Treatment Anti-Glare
10 | View direction 6 o’clock
11 | Interface LVDS
12 | Backlight White LED -

13 | Operation Temperature | -20~60 T
14 | Storage Temperature -30-70 T
15 | Weight g
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2. MECHANICAL SPECIFICATION

Drawing Of LCM :
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3. PIN DESCRIPTION

No. Symbol Function Polarity Remark

1 VSS Ground

2 VCC Power Supply +3.3 V (typical)

3 VCC Power Supply +3.3 V (typical)

4 VEDID DDC 3.3V Power DDC 3.3V Power

5 NC Non-Connection

6 CLKEDID DDC Clock DDC Clock

7 DATAepip | DDC Data DDC Data

8 RxinO- LVDS Differential Data Input Negative RO-R5. GO

9 Rxin0+ LVDS Differential Data Input Positive ’

10 VSS Ground

11 Rxin1- LVDS Differential Data Input Negative G1-G5.B0 BA

12 Rxin1+ LVDS Differential Data Input Positive B

13 VSS Ground

14 Rxin2- LVDS Differential Data Input Negative |B2~B5,DE,Hsync,Vsy
15 Rxin2+ LVDS Differential Data Input Positive nc

16 VSS Ground

17 CLK- LVDS Clock Data Input Negative

18 CLK+ LVDS Clock Data Input Positive LVDS Level Clock
19

VSS Ground

N
o

VSS Ground

Note (1) The first pixel is even.

Note (2) Connector Part No.: HIROSE DF19L-20P-1H or equivalent

Note (3) User’s connector Part No: HIROSE DF19G-20S-1C or equivalent

At LIRARA BT 5 AR R AL 23 FHR2304F
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4. ELECTRICAL CHARACTERISTICS

4.1 ABSOLUTE MAXIMUM RATINGS

Value
Item Symbol Unit Note
Min Max
Power Supply Voltage VDD -0.3 +4.0 \'
(1)
Logic Input Voltage VIN -0.3 VCC+0.3 \'%
Logic Output Signal Vout -0.3 VCC+0.3 \'

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

4.2.1 OPERATING CONDITIONS
Typical Operating Conditions (Ta=25C)

Values
Item Symbol Unit Remark
Min Typ Max.
Power Supply Voltage Vcc 3.0 3.3 3.6 \'

Ripple Voltage VRP - 50 mV
Rush Current IRUSH - - 1.5 A Note 2
Initial Stage Current 1S - - 1.0 A Note 2
Power Supply White ) - 240 - mA Note 3a
Current Black - 290 340 mA | Note3b
LVDS Differential Input High vrh(vos)| - - | +100 | mV | Notes
HVDs Differential MPUCLOW vy vps)| 100 | - - | mV | Notes
LVDS Common Mode Voltage VCM 1.125 - 1.375 \' Note 5
LVDS Differential Input Voltage | |VID| 100 - 600 mV Note 5

Terminating Resistor RT - 100 - Ohm

Note (1) The module should be always operated within above ranges.
Note (2) Measurement Conditions:
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Note (3) The specified power supply current is under the conditions at Vcc = 3.3V, Ta =
25 + 2 °C, fv = 60Hz, whereas a power dissipation check pattern below is displayed.

a. White Pattern b. Black Pattern

Active Area Active Area

Note (4) The parameters of LVDS signals are defined as the following figures.
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4.2.2 BLOCK DIAGRAM

LVDS INPUT / o
—*| TIMING CONTROLLER .|
LVDS Display _ — = TFT LCD PANEL
— = o
Data & Clock o o
3 m
Ve — 8 E
GND % DC/DC CONVERTER & > O = T~
—» »| REFERENCE VOLTAGE
Detao 9 GENERATOR — | DATADRIVERIC
- (@] |
CLKenio »
= — EDI
Vemo 5 EEPROM
A —»
LED BLACKLIGHT
K —»
4.2.3 BACKLIGHT UNIT (GND=0V)
Values .
Item Symbol Unit Remark
Min Typ Max.
IF=140mA
LED Voltage VF 24 26.4 28.0 \' 8*7-56
. . BLU 3700 4400 - IF=140mA
Center luminous Intensit Cd/m2 N
YT Lem | 250 | 300 : 8+7=56
X 0.26 0.28 0.31 -
Chromaticity coordinates IF=20mA/SMD
y Y 027 | 029 | 032 | -
Reverse Current I - - 50 UuA VR=5V
Luminous Tolerance Iv-m 75 85 - % |(mix/max)*100]|
4.2.4 LED INTERNAL CIRCUIT
K_
A+
SMD-LED: 8*7=56PCS
20mA*7=140mA
BB LA ELT 5 G AR L P 23F 482304 F 9/18
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4.3 POWER ON/OFF SEQUENCE

Power On Power Off Restart
90% 0% K7 /‘
- Power Supply oV 10% > 10% J10%
for LCD, Vcc t1
t4
12 je—0 —»] 13 je—
- LVDS Interface ’
(LVDS Signal of 0V Valid Data
Transmitter), V,
—| 15 |+— 6 a—
50% 50%
OFF ON OFF

- Power for Lamp

Timing Specifications:
1= 10 msec
0 < 12 = 50 msec

0 < i3
t4 = 150 msec
t5 = 200 msec

t6 = 0 msec

t7 = 10 msec (given by system)

Note (1): Please follow the power on/off sequence described above. Otherwise, the LCD
module might be damaged.

Note (2): Please avoid floating state of interface signal at invalid period. When the
interface signal is invalid,be sure to pull down the power supply of LCD Vcc to O V.

Note (3) The Backlight inverter power must be turned on after the power supply for the
logic and the interface signal is valid. The Backlight inverter power must be turned off
before the power supply for the logic and the interface signal is invalid.

Note (4) Sometimes some slight noise shows when LCD is turned off (even backlight is

already off). To avoid this phenomenon, we suggest that the Vcc falling time is better to
follow 5ms_t7_300 ms.
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4.4 TIMING CHARACTERISTICS

4.4.1 TIMING DIAGRAM OF LVDS INPUT SIGNAL

CLK+

T/7

Rxin2 >

Rxin1

Rxin0 >

N\

IN20 IN19 >< IN18 >< IN17 >< IN16 >< IN15 >< INt4 )
DE Vsync Hsync B5 B4 B3 B2
IN13 < IN12 >< IN11 >< IN10 >< IN9 >< INg >< IN7
B B0 G5 G4 G3 G2 G
IN8 < IN5 >< IN4 >< IN3 >< IN2 >< IN1 >< INO
GO RS R4 R3 R2 R1 RO

4.4.2 COLOR DATA INPUT ASSIGNMENT
The brightness of eash primary color(red, green and blue) is based on the 6-bit gray scale data
input for the color, The higher the binary input the brighter the color. The table below provides

A

Signal for 1 DCLK Cycle (T)

the assignment of color versus data input

Y

Data Signal
Color Red Green Blue

R5|R4|R3|R2|R1| R0 | G5| G4 |G3| G2 | G1| GO |B5| B4 | B3| B2 | B1 | BO

Black o(fo/o0o|jo|jojojo|0|O|O|O|JO|O|O|O|JO|0O]O

Red ty1|1{1{1(1;0|(0|0(0|0|j0O|0O|0Oj0O|O|O]|O

Green ojojofojojoj1(1j1|1(1j1j0|0|0]0]|0]0

Basic Blue o|ojofojojojofjojojofojoj|1r 1|t t1]1]1
Colors Cyan ojojofojojo |1 (11|t (11111111
Magenta 1{1(1(1|1|1j0ojo0fo0ojo0jo0o 01|11 |1 1]1

Yellow 1t{1{1t{1ty1y1t;1(1{1{1|1({10/0]0(0|0]|O0

White Tyttt {11t j1t{1(1t{1 {11 {1{1]1[1]1]A1

Red(0) / Dark ojo0;j0o(o0o|jo0ojo|o0(0j0|0j0Oj0O|O0O|0O|0O|O|0O]O

Red(1) oj0/0o(o0o|j0|1,0(0j0|0O|OjO0O|0O|0O|0O|0O]0O]O

Red(2) ojo0;jo0o(o0|jt1|jo,0(0j0|0O|0OjO0O|O|0O|0O|0O]0O]O

Gray AR R
Scale : A A A . ! A
Of Red(61) i{1{1(140|j1,0(0|O0O|O0O|0O|lO|O|]O|O|O|O]|O
Red Red(62) 1111 i/0/0/0|0O|0O]0O|O|O|O|O]|O]O]O
Red(63) ty1|t1{1{1(1;0|(0|0j0|0|j0O|0O|0Oj0O|O|O]|O
Green(0) / Dark ojo0;j0ofo0o|j0o|jo|o0|0|0|0jOjO0O|jO|0O|JO|0O]0O]O
Green(1) oo0;j0of(oj0o|jo|o0|0j0|0fj0O}j1]|]0O0|j0|0O|0O]|0O]O

G Green(2) o(fo/0|j0|jojojo0|0|0(f0|1|j0|l0O0|j0O|lO|J0O|0O]O
ray . . . . . . . . . . . . . . . . . . .
Scale : S e e s A A E I
8[’een Green(61) ojojofojojoj1(1j1|t1{0j1j0|0|0|0|0]0
Green(61) ojo0jofo|jojoj1(1j1|t1(1j0|0|j0|j0|0|0]O0
Green(63) ojojofojojoj1(1j1|1(1j1]0|0|0]0]0]0

Blue(0) / Dark oo0/j0of(o|j0o|jo|o0|0j0|0O|jOjO0O|O|0O|O|O]O]O

Blue(1) o(oy0|jojojo0o/0|j0|jO|O|O0O|O0O|0O|0O|0O|JO|O]1

G Blue(2) ojo0j0o(0|j0jo|0|0j0|0O|jOjO]jO|0O|JO]j]O]1]0O
ray . . . . . . . . . . . . . . . . . .
Scale : N N A Sl o : :
Slfue Blue(61) ololo|olo|olo|ololololo|1|1[1]1]0]1
Blue(62) c|ojo(ojo0ojo|jo0(0jO0|jO|O]jO]|1]|1 1110
Blue(63) ojojo(o|jojo|ojo0ojojojojoj1 1)t |1|1]1

AFA LA FALT T ESHER LT OLIFH304F

One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com




Exchange Center www.panelook.com BRIE ARBRMFXSH PO

,‘
Kin g HAT [E AT R 5]

€-king International Limited EKL121AUSO001L

4.4.2 INTERFACE TIMING

The input signal timing specifications are shown as the following table and timing diagram.

Signal ltem Symbol | Min. Typ. | Max. Unit Note
DCLK Frequency 1/Tc 43.3 65 68 MHz -
Vertical Total Time TV 771 806 850 TH -
DE Vertical Addressing Time TVD 768 768 768 TH -
Horizontal Total Time TH 1200 | 1344 | 1500 Te -
Horizontal Addressing Time THD 1024 | 1024 | 1024 Tc -

Note (1) Because this module is operated by DE only mode, Hsync and Vsync are ignored.

Note (2) 1 channels LVDS input.

INPUT SIGNAL TIMING DIAGRAM

Tv
j Tvp -\ > ”
e —J1 LI LT 1
< T >
DCLK LTI eeeeen [ e |'|_|'|_|'|_|'|_|'L|'L|'|_|‘|_|"L|‘L|-L|'| Mnn Nnn
oF — |‘TC— |< THD =I
] | |

Fk AT R ST A b 03 AR2304F 12/18
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5. OPTICAL CHARACTERISTICS

5.1 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown as below. The
following items should be measured under the test conditions described in 7.1 and stable
environment shown in Note (6).

Specifications
Item Symbol | Conditions i Typ. Mo, Unit | Note
Transmittance T% 1.3 %o (1)
Contrast Ratio CR 400 - - - |(3)(5)(6)
Brightness B 250 300 - cd/m”
: il - 5 - ms
Response time 'I': Viewing - T - — (4)
Rx normal  ™g512 | 0562 | 0567 | -
Red angle
Ry o= 0° 0.311 | 0.361 | 0.366 -
= Gx = 0° 0.299 | 0.349 | 0.399 -
ST B/L On 0.502 | 0552 | 0.602 o
T alue |_BX 0.099 | 0.145 | 0190 | - |/XN
By 0.046 | 0096 | 0.146 -
. W 0.26 0.31 0.36 -
I Tl 028 | 033 | 038 | —
8L 50 70 -
Viewing Angle "ot [Ten | CR=10 [ 50 L, ~ deg. | @
Vi O; B/L On 40 50 E :
' P 50 60 -
NTSC i = 3 40 2 %

Note (0) Light source is the standard light source “C” which is defined by CIE and driving
voltages are based on suitable gamma voltages. The calculating method is as following
1. Measure Module’s and BLU’s spectrums. White is without signal input and R, G, B are
with signal input. BLU is supplied by Starry.
2. Calculate cell’s spectrum.
3. Calculate cell’s chromaticity by using the spectrum of standard light source “C”
Note (1) Light source is the BLU which is supplied by Starry and driving voltages are based on
suitable gamma voltages. White is without signal input and R, G, B are with signal
input. SPEC is judged by Starry’s golden sample.

5.2 LED driving conditions

ITtem SYMBOL MIN TYP MAX UNIT REMARK
Power Consumption PLED — 3696 4312 mW
LED Current VF — 140 154 mA
Backlight Vlotage VL 26. 4 28.0 v
LED Life Time 10000 Hr Note 1

Note:
(1) Brightness to be decrease to 50% of the initial value

13/18
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Note (2) Definition of Viewing Angle (0x, Oy):

Normal

OX = 0y = e

oy- Oy+

12 o'clock direction
Oy+ = 90¢

0X+ = 90°

Note (3) Definition of Contrast Ratio (CR):
CRave= [CR(1)+ CR(2)+ CR(3)+ CR(4)+ CR(5)] /5
CRna=Max value of CR at whole Viewing Angle
CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).

CR Luminance with all pixel white (Gmax)

Luminance with all pixel black (Gmin)

Gmax: Luminance of gray max at the center point of panel.

Gmin: Luminance of gray min at the center point of panel.

A LA AT S EAER b 23T HE304F 14/18
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Note (4) Definition of Response Time (Tg, Tr):

A
Gray Level 255 Gray Level 255
100% ; :
90% __________________________________ e —
Optical
Response
; 5 Grav Level 0
10% N foo
0% ' : | -
> <2 Time
Ta Tr ;
66.67 ms 66.67 ms

Note (5) Definition of Luminance of White (Lc):
Measure the luminance of gray level 255 at center point
Le=L(5)

L (x) is corresponding to the luminance of the point X at Figure in Note (7).

Note (6) Measurement Setup:
The LCD module should be stabilized at given temperature for 20 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement

should be executed after lighting Backlight for 20 minutes in a windless room.

LCD Module
LCD Panel

USB2000 CS-1000T

Field of View = 2¢

Center of the Screen

Light Shield Room
500 mm

> (Ambient Luminance < 2 |ux)

A LRAEARLT S A A L P 23T H2304F 15/18
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MNote (7) Definition of Transmittance Variation (579%):
Measure the transmittance at 5 points

Maximum [T%(1), T%(2), ... T%(5)]

6 1% =
Minimum [T%(1), T%(2), ... T%(5)]
Horizontal Line
< D >
i i
E D4 D/2 an/d .
zmasasesans i i f
| | !
I e e e
T PR L TSl e LE s  Test Point
g Ww | © i ® .
= ] : ! =1105
g .
77 A R i N — e ) e
] : ]
| I 3
WS, N I l !

Active Area

MNote (8) Definition of Transmittance (T%):
Module is without signal input.

Luminance of LCD module

Transmittance = * 100%
Luminance of backlight

Fk F AR AT S AR L 23T 423047 16/18
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6. RELIABILITY

Test Item

Test Condition

High Temperature Storage

70°C for 240 hours

Low Temperature Storage

-30°C for 240 hours

High Temperature Operation

60°C for 240 hours

Low Temperature Operation

-20°C for 240 hours

High Temperature Operation
Humidity Operation

60°C, 90%RH for 240 hours

Thermal Shock

-20°C(30min) ~ +60 (30min) for 100 cycles

Vibration Test
(No Operation)

Frequency: 10~55Hz Amplitude:1.0mm
Sweep Time: 11min
Test Period: 6 Cycles for each direction of X, Y, Z

Package Drop Test
(Non-Operating)

Hight:60cm
1 corner , 3 edges, 6 sufraces

A ERAEAET TS

FER b b D3 FH2304F
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7. HANDLING PRECAUTION

7.1 ASSEMBLY AND HANDLING PRECAUTIONS

(1) Do not apply rough force such as bending or twisting to the product during assembly.
(2) To assemble backlight or install module into user’s system can be only in clean working
areas. The dust and oil may cause electrical short or worsen the polarizer.
(3) It’s not permitted to have pressure or impulse on the module because the LCD panel will
be damaged.
(4) Always follow the correct power sequence when the product is connecting and
operating. This can prevent damage to the CMOS LSI chips during latch-up.
(5) Do not pull the I/F connector in or out while the module is operating.
(6) Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is
very soft and easily scratched.
(7) It is dangerous that moisture come into or contacted the product, because moisture may
damage the product when it is operating.
(8) High temperature or humidity may reduce the performance of module. Please store this
product within the specified storage conditions.
(9) When ambient temperature is lower than 10°C may reduce the display quality. For
example, the response time will become slowly.

7.2 SAFETY PRECAUTIONS

(1) If the liquid crystal material leaks from the panel, it should be kept away from the eyes
or mouth. In case of contact with hands, skin or clothes, it has to be washed away
thoroughly with soap.

(2) After the product’s end of life, it is not harmful in case of normal operation and storage.
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One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com



