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1. GENERAL DESCRIPTION
1.1 OVERVIEW
The ST-121K01 model is a 12.1” P-CAP Display MNT module with a white LED Backlight Unit and a 20-
pin 1ch-LVDS interface. This module supports 1024 x 768 XGA mode and displays 262k/16.7M colors.

The converter for the Backlight Unit is not built in.

1.2 FEATURES
- Wide viewing angle
- High contrast ratio
- XGA (1024 x 768 pixels) resolution
- Wide operating temperature
- DE (Data Enable) mode
- LVDS (Low Voltage Differential Signaling) interface
- Reversible-scan direction

- RoHS Compliance

1.3 APPLICATION
- TFT LCD Monitor
- Industrial Application
- Amusement
- Vehicle

1.4 GENERAL SPECIFICATIONS

Item Specification Unit Note
Diagonal Size 12.1 inch
Active Area 245.76(H) x 184.32(V) mm (D)
Bezel Opening Area 249.0 x 187.5 mm
Driver Element a-si TFT active matrix - -
Pixel Number 1024 x R.G.B. x 768 pixel -
Pixel Pitch 0.240(H) x 0.240(V) mm -
Pixel Arrangement RGB vertical stripe - -
Display Colors 262k/16.7M color -
Transmissive Mode Normally black - -
Surface Treatment Hard coating (3H), Anti-Glare - -
Module Power Consumption 13.73W (white pattern) w Max. (3)
Type of Touch Sensor projected capacitive touch module
Cover Lens Size 281.8 x 220.8 x 1.1(mm), surface hardness=7H
Touch Controller EETI 80H7146
Touch F/W TBD
Interface USB/I12C
Transmittance = 86%
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1.5 MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Note

Horizontal (H) 281.5 281.8 282.1 mm

Module Size |Vertical (V) 220.5 220.8 221.1 mm Q)
Depth (D) 10.1 10.6 11.1 mm
C/G View Area Horléontal 247.3 247.6 247.9 mm
Vertical 185.8 186.1 186.4 mm
Active Area HOI’I?OHIEU - 245.76 - mm
Vertical - 184.32 - mm

Weight 1050 1100 g -

IIE connector mounting position The mounting inclination of the connector makes i @)

the screen center within £0.5mm as the horizontal.

Note (1) Please refer to the attached drawings for more information of front and back outline dimensions.

(2) Connector mounting position

+/- 0.5mm

_ i
(3) The Module Power Consumption is specified at 3.3V, white pattern and 100% duty for LED backlight.
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2. ABSOLUTE MAXIMUM RATINGS
2.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value
ltem Symbol - Unit Note
y Min. Max.
Operating Ambient Temperature Top -30 +85 °C D)2
Storage Temperature Tst -40 +90 °C D(2)

Note (1) Temperature and relative humidity range is shown in the figure below.
(a) 90 %RH Max. (Ta = 40 °C).
(b) Wet-bulb temperature should be 39 °C Max. (Ta> 40 °C).
(c) No condensation.
(2) The absolute maximum rating values of this product are not allowed to be exceeded at any times.
The module should not be used over the absolute maximum rating value. It will cause

permanently unrecoverable function fail in such an condition

Relative Humidity (%ARH}

100
a0
80 |
60 |
Operating Range
40 |
20 |
10
U
i | | i | | i i | | | (1
A0 300 20 (] 20 40 60 80 85 90
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2.2 ELECTRICAL ABSOLUTE RATINGS
2.2.1 TFT LCD MODULE

Value .
Item Symbol Min. Max. Unit Note
Power Supply Voltage VCC -0.3 4 \% )
3. ELECTRICAL CHARACTERISTICS
3.1 TFT LCD MODULE
Ta=25+2°C
Value .
Parameter Symbol Min. | Typ. | Max. Unit Note
Power Supply Voltage Vee 3.0 3.3 3.6 \% (1) at Vcc=3.3V
Rush Current TrusH - - 4 A ()
p SUpDlY C ¢ White - 370 | 450 mA (3)a, at Vcc=3.3V
ower supply turren Black - - 300 | 380 | mA (3)b, at Vcc=3.3V
Power Consumption P. - 1.22 | 1.49 W
LVDS differential input voltage [VID| 100 - 600 mV
LVDS common input voltage VICM 0.7 - 1.6 V

Note (1) The assembly should be always operated within above ranges.

Note (2) Measurement Conditions:

+VCC
Q1 2SK1475

Q > +Vee
141 =
FUSE (LCD Medule Input)
R1 uF
47K
(High to Low) =
(Control Signal)

Q2
R2
sw > 25K1470

b

F

b
I

Vcc rising time is 470us

+VCC

[~ 0.9Vee

0.1Vee

GND
470us

——
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Note (3) The specified power supply current is under the conditions at Vcc = 3.3V, Ta=25+ 2 °C, f, = 60

Hz, whereas a power dissipation check pattern below is displayed.

a. White Pattern b. Black Pattern

Active Area Active Area

3.2 BACKLIGHT UNIT

Value .
Parameter Symbol in Typ. Max Unit Note
. ),
seoLaemimt | o | - ~ | ws | v | oweiow
9 P IPIN=(300mA)
LED Light Bar Current (1),
Per Input Pin IPIN - 300 - mA Duty=100%
LED Life Time LLED 50000 - - Hrs (2)
1)
Power Consumption PBL -- -- 12.24 W Duty=100%,
IPIN=(300mA)

Note (1) LED light bar input voltage and current are measured by utilizing a true RMS multimeter as shown
below:

Note (2) The lifetime of LED is defined as the time when LED packages continue to operate under the conditions
atTa=25+2C and I=300mA (per chip) until the brightness becomes < 50% of its original value.
Note (3) The module must be operated with constant driving current

3.3 P-CAP Controller Board

VDD = 3.3V, TA = 25°C, all voltage are with respect to ground, unless otherwise noted.

Symbal Parameter Condition Mlin TYP Max Unit
oDvDD Digital Power - 3.0 3.3 36 W
AVDD Analog Power 3.0 33 36 W

Crystal Clock Crystal Clock - - 12 - MHz
WIH Input high level voltage - 0.EVDD - - W
WVIL Input Low level - - - 0.4 W
ViOH Output high wvoltage | =2mA VDD-0.4 - - W
WOL Output low voltage | =2mA - - 04 W
VDDH High Voltage Power - - - 26 W
oDvDDis 1.5V Power 1.4 15 17 v

Table Electrical Characteristics
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Symbol Parameter Min Max Unit
WDD-GMND Maximum Power Supply Voltage -0.3 i6 W
Vin Input {0 PinVoltage GND-0.3 4 W
DD Total current at power - 200 mA
IGND Total current at Gnd - 200 miA
Electrostatics Discharge
Vesd i 2000 - W
Voltage(HBM )
DVDD15 Maximum 1.5V Power 1.8 W

Table Maximum Rating

(1) This test conforms to the MIL-STD-883J/Method 3015.9.

Each 1/O has two protection diodes as shown in Figure 4-1. These diode used for ESD protection and to clamp
input voltage to a save level to prevent internal logic circuit damage.

VDD

x Protection

Diode Internal
1/O & - Logic

A Protection

Diode

Circuit

RST

Ic .
Ready  je—e! je—Troy—t
Trower-On-Daay

B

Trower-Down-Detay

Figure Power On Sequence Diagram
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T&
N
1 |
1T Active
TEFPEFEN
Sleep S
i Tous |
Figure Idle Sequence Diagram
Symbxol Parameter Conditiomn Mim TYP Max Unit
Tr Host pull'low period - 1 - - ms
Taow IC ready to communication - - 65 - ms
Ta IC active period - - & - ms
Tsus IC suspend pericd - - 10 - ms
Trsiar.on-Dalay Power-on delay - 100 - - us
T praveer- Do Dol Power-down delay - 0 - - ms
Vi RET input low Violtage - - - 0.4 v
Vim RST input high Voltage - 0.8vDD - - W

Table Description

NOTE : If host needs to control RST pin or connect any GPIO pins, please make sure Host’'s GPIO is configured to
open-drain mode and pull-up(3.3V) resistor should be at touch IC side.

NOTE : If host needs to reset EXC80H46, drive low voltage, after ‘Tr’ time, please pull high again.

NOTE : Incorrect power sequence may cause IC damage.
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4. BLOCK DIAGRAM
4.1 TFT LCD MODULE

w
a0t — R g TFT LCD PANEL
.l a =2 (1024x3x768)
RX1(+/-) 25 TIMING ;UU
Rx2(+l) TP R Q 8 CONTROLLER <
RX3(+-) —» 12 a‘ 3
RXCLK(+/-) —p ﬁ% g o
N [\*]
vecce —p| 20 Z
; § g » | DATADRIVERIC
SEL68 —P i % 3 R DC/DC CONVERTER &
reLR —» — 5H A REFERENCE VOLTAGE f
reUD —» py
GND —P )
Vi —» Converter » LED BGS#LIGHT
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5. INPUT TERMINAL PINASSIGNMENT
5.1 TFT LCD MODULE

Pin |Name Description Remark
1 |RX3+ Differential Data Input, CH3 ( Positive )
2  |RX3- Differential Data Input, CH3 (Negative )
3 |NC NC
LVDS 6/8 bhit select function control, Note (3) (4)
4 |SEL68 Low - 6 bit Input Mode
High - 8bit Input Mode
5 |GND Ground
6 |[RXC+ Differential Clock Input ( Positive )
7 |RXC- Differential Clock Input ( Negative )
8 |GND Ground
9 |RX2+ Differential Data Input , CH2 ( Positive )
10 |RX2- Differential Data Input , CH2 ( Negative )
11 |GND Ground
12 |RX1+ Differential Data Input , CH1 ( Positive )
13 |RX1- Differential Data Input, CH1 ( Negative )
14 |GND Ground
15 |RX0+ Differential Data Input, CHO ( Positive )
16 |RXO- Differential Data Input, CHO (Negative )
Horizontal Reverse Scan Control, Note (3) (4)
17 jreLR Low = Normal Mode.
High > Horizontal Reverse Scan
Vertical Reverse Scan Control, Note (3) (4)
18 |reUD Low = Normal Mode,
High - Vertical Reverse Scan
19 |vCC Power supply
20 |vCC Power supply

Note (1) Connector Part No.: STARCONN 076B20-0048RA-G4 or equivalent.
Note (2) User’s connector Part No.: JAE FI-SE20ME or equivalent.

Note (3) “Low” stands for OV. “High” stands for 3.3V.

Note (4) SEL68, reLR, reUD

System Board E Panel Board
: IC / Driver System
Interface Voltage Level ! 10K Ohn
VH > Vin :
I
Vo> Vi |
' GND
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5.2 BACKLIGHT UNIT

Physical interface is described as for the connector on module. These connectors are capable of
accommodating the following signals and will be following components.

Connector Name / Designation Lamp Connector / Backlight lamp
Manufacturer JST
Type Part Number PHR-2P
Mating Type Part Number SPH-002T-P0.5S
Pin Symbol Description
1 Vee High Voltage
2 VGND Low Voltage

5.3 P-CAP Controller PIN ASSIGNMENT

JP1

NO | Description

1 GPIO1
2 GPIO3
3 D+
4 D-

5 | VDD(3.3V &5V)

6 | GND
7 | INI(3.3V)

8 | SDA(3.3V)
9 | SCL(3.3V)

10 | WAKE/RST(3.3V&5V)
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5.4 COLOR DATA INPUT ASSIGNMENT
The brightness of each 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 the assignment of

color versus data input.

Data Signal
Color Red Green Blue
R5/R4|R3|R2|R1|RO|G5|G4|G3|G2G1|G0|B5|B4|B3|B2|B1|B0
Black o,o0|j0|j0,0(0(0}]0}]0O0}j0O0|0O]j]O]0O|O|lO]O]O0O]0O0
Red 1 1 1 1 1 i1|]0,0(0l0]O0}j]O|0]J]O]JO]JO|O0]|OQO0
Green O|o0|0|0|0|O01]1 1 1 1 1 1/]0(0|0|0]0]O0

Basic [Blue o,o0|0|0,0|lO0jO0O]O0O]O]J]O]O]0]1 1 1 1 1 1

Colors |Cyan o|o0|0|0|0|01]1 1 1 1 1 1 1 1 1 1 1 1
Magenta 1 1 1 1 1 110,000 0|01 1 1 1 1 1
Yellow 1 1 1 1 1 1 1 1 1 1 1 1/]0(0|0|0]0]O0
White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Red(0)/Dark co,o0)j0|j]0,0(0(0}]0}]0}j]0|0|0O0O}|]0O0|O|O]|]0O]O0]0
Red(1) o,o0|j0|jo0,0(1({0;]0}]0}j0|0|0O0O}]O0O|O|O]|]O]O0]0O0

Gray |Red(2) co,o0j0|j0y1(0(0}]0}j]0j0|0|j0O}]0O0|O|O]|]O]O0]0

Scale : : : : : : : : : : : : : : : : :

Of : : : : : : : ) : : ) : : ) ) : :

Red Red(61) 1 1 1 1,0(1/0]0}|0j0O|]0O0O]JO}|J]O|O|O0|O]O0]O
Red(62) 1 1 1 1 1100, 0(0|l0]0]O0O|0]J0O]J0O0O}J]O|0]|O0
Red(63) 1 1 1 1 1 1]0,0(0|0]0]j]O|J0]J0O]J0O]J]0O|0]|OQO0
Green(0)Dark| 0| O |0 0}0O0}0|J0O0O|O}0Q0)JO]O0O|0O|0O|O|0O|O0O]0/0
Green(1) co,o0)j0|j]0,0(0(0}0}]O0}]0|0|1T]0|0O0|0O0]|]0O0O]0]0

Gray |Green(2) o,o0|j0|j0,0(0(0}]0}]O0}j]0O0}|1T|]0}]0|O0O|0O0]0O0]O0]0O0

Scale : : : : : : : ) : : ) : : ) ) : : )

Of : : : : : : : : : : : : : : : : : :

Green |Green(61) O|]0|J0|0|0|01]1 1 1 1170|1000 ]0]0]0
Green(62) o|o0|0|0|0|01]1 1 1 1 110000000
Green(63) oOo|jo0|0|0|0|01]1 1 1 1 1 100l 0]0]0]O0
Blue(0)/Dark o,o0)j0|j]0,0(0(O0}0}]0}j0|0|0O}]0O0|O|O]|]0O]0]0
Blue(1) o,o0|0|j]0,0l0|0}]O0O}]O0O}|]O0O|]O0O]O|O|O0O|0]0]01]1

Gray |Blue(2) o,o0o|j0|j0,0(0(0}]O0}]O0}j0O0O|0O|JO}]O|O|O]|]O]1]0

Scale : : : : : : : : : : : : : : ' : : '

Of : : : : : : : : : : : : :

Blue |Blue(61) o,o0|0|0,0|lO0jO0O]O0O]O]J]O]O]0]1 1 1 110 1
Blue(62) o,o0|0|0,0|0|O0]O0O]O0O]O0O]O]|0]1 1 1 1 110
Blue(63) o,o0|0|0,0|0|O0]O0O|O0O]O0C]0O]|0]1 1 1 1 1 1

Note (1) O: Low Level Voltage, 1: High Level Voltage
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The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for the
color. The higher the binary input, the brighter the color. The table below provides the assignment of color

versus data input.

Data Signal
Color Red Green Blue
R7|R6 |R5|R4|/R3|R2 |R1|RO|G7|G6|G5(G4 |G3|G2|G1|G0|B7|B6|B5|B4|B3| B2 |[B1|B0
Black 0O/ojo/0|0|0|0|0|0|0/O|/0O(O|0O|0O|0O|0O]|0O|0O|OfO/O0(O[0O
Red 101/1/1/1|/1|1|1|0olo/o|lo|o|0lo|0|0|0l0|0O]|O O]O]O
Green olojojojo|o|o|O|1]|1/ 1|/1|1|1]1]1]0]/0|0|0|l0/0O|0O]|O
_ |Blue olojojo|o|o|o|olo|loojlololololoOf1][1]1][1]11]|1]|1
BasiC |cyan olojolojolofofo|1 111111 |1[1|1/1]1]1]1]1]1
Colors|\1agenta 101010111 [1]1|olojolololololo|4][1/1]1][1 1]1]1
Yellow 1101111111111 ]1[1/1]|1]0|lolo|0]0 0]0]O
White IR R R I R AR R R AR E R RN E
Red(0)/Dark |0|0|0|0|0|0|0|0|0|0|0|0O|0O|0O|/0|0|0|0/0|0O[0O]|O0][0O]|O
Red(1) o/lojojo|o|0o|o|1]/0|0 0|0|O|0O|O|O|O|O|O|O|lO|/O]|O|O
Red(2) olojojo|o|o|1]|0|0|0 0|0O|O|0O|O|O|O|O|O|O|lO|O]|O|O
Gray : AR
Scale |Red(253) 1/1/1/1/1|/1|0|1|0olo/0|l0|0|0|/0|0|0O|0O|/O|0O|O O]O]O
Of  |Red(254) 11/1/1/1|/1|1|0|olo/o|lo|o|0lo|0|0|0l0|0]|O O]O]O
Red |Red(255) 111/1|/1/1|/1|1|1|olo/o|lo|o|0olo|0|0|0l0|0O]|O O]O]O
Green(0)/Dark| 0|0 [0|0O|0|0|0|0|0|0/0|0O|O|0O|0O|0O|0O|0O|/0O|0O|O|0O(0OfO
Green(1) o/lojojo|o|o|o|o|o|o 0|O|lO|O|O|1]0|0|0|0O|0O/0O]|O]|O
Green(2) o/lo|ojo|o|0|o|0|0O|0O/0O|0O|0O]|0O 1 olojo|olol0|O|O
Gray . A [ A . X i S
Scale . A X . X i S
Of |Green(253) |0|o|o|ojo|o|o|of1[1 1|/1|1]|1/0]|1]0]l0/0|0|0/0O]0O]O
Green Green(254) |0|0|0|0 /0|0 |O|O[1[1/1[1|1]1]1 olojolo|lolo]o]O
Green(255) |0|0|o|0|o0|o0|0|0|1|1|1|1[1]|1/1]1]|0]|o/0|0|0|0]|0O]|O
Blue(0)/Dark |0]0|0|0|0]0|0|0|0O|0/0O|0O|O|0O|0O|0O|0Ol0O|O|0O]|O]0O]0O]O
Blue(1) o/lojojo|o|o|o|o|o|0o0|/0|O|O|O|O|O|O|O|O|O | O|O]1
Blue(2) olojojo|o|o|o|o|o|o 0|O|lO|O|O|O|O|O|O|O|O|O|1]|0
Gray . A D I I I I P A I A A B
Scale : i I S A A I S ; :
Of  Blue(253) olojojo|o|o|o|o|o|lo o|lo|o|o|O|Of1][1]1]1]1/1]|0]|1
Blue Blue(254) olojojo|o|o|o|o|o|o0|o|O|O|O|O[1][1]1][1/1/1]/|1]|0
Blue(255) olojojo|o|o|o|o|lo|loojlolo|ololoOf[1][1]1][1]1]1]|1]|1

Note (1) O: Low Level Voltage, 1: High Level Voltage
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6. INTERFACE TIMING
6.1 INPUT SIGNAL TIMING SPECIFICATIONS

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

Signal Item Symbol |  Min. Typ. Max. Unit Note
DCLK Frequency Fc 57.5 64.9 74.4 MHz
Total Tv 774 806 848 Th | Tv=Tvd+Tvb
Vertical Active Display Term [Display Tvd - 768 - Th -
Blank Tvb 6 38 80 Th -
Total Th 1240 1344 1464 Tc |Th=Thd+Thb
Horizontal Active Display Term|Display Thd - 1024 - Tc -
Blank Thb 216 320 440 Tc -

Note (1) Since this assembly is operated in DE only mode, Hsync and Vsync input signals should be set to
low logic level. Otherwise, this assembly would operate abnormally.
(2) Frame rate is 60Hz

(3) The Tv(Tvd+Tvb) must be integer, otherwise, this module would operate abnormally.

» * Tub

B Wy s A S v}
> e

Thb
DE « g

< Tha »

DATA { Valid display data >—
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6.2 POWER ON/OFF SEQUENCE
To prevent a latch-up or DC operation of LCD assembly, the power on/off sequence should be as the

diagram below.

LR LS o 0,994
0. 1% / ;
Vi(EL) ! - $.am1
—_—
Tl
—» ™ 6
-+ o,
[— - - I E— bLE
EL 0N fOFE B —— Loz
TS y T8
> -

— BT L EEE T — T E]
TWH DITHMI NG FUE— MRl W i

Note (1) Please avoid floating state of interface signal at invalid period.

Note (2) When the interface signal is invalid, be sure to pull down the power supply of LCD VCCto 0 V.
Note (3) The Backlight converter power must be turned on after the power supply for the logic and the
interface signal is valid. The Backlight converter power must be turned off before the power

supply for the logic and the interface signal is invalid.

Value .
Parameter : Units
Min Typ Max
T1 0.5 10 ms
T2 0 50 ms
T3 0 50 ms
T4 500 ms
T5 450 ms
T6 200 ms
T7 10 100 ms
T8 10 ms
T9 10 ms
T10 20 50 ms
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6.3 THE INPUT DATA FORMAT
SEL68 = "Low” or “NC” for 6 bits LVDS Input

RXC N
RX0 X G0 X R5 X R4
RX1 X Bl X B0 X G5 X G4
RX2 X DE X Vs X Hs X B5 X B4

SEL68 = “High™ for 8 bits LVDS Input

R1 > RO
G2 X Gf
B3 X B2

G3

X

X
X
XX XN
XK 2%

RXC N &
RX0 > G0 X Rs X R4 X R3 X Rz X RT X Ro X
RX1 X Bt X B0 X G5 X a4 X a3 X g2 X a1 X
RX2 X DE X vs X Hs XB5 X B4 X B3 X B2 X
RX3 X RsV X B7 X B8 XX G7 XX G6 X R7 X Re X
Note (1) R/G/B data 7: MSB, R/G/B data 0: LSB
Note (2) Please follow PSWG
Signal Name Description Remark

R7 Red Data 7 (MSB) Red-pixel Data

R6 Red Data 6 Each red pixel's brightness data consists of these

R5 Red Data 5 8 bits pixel data.

R4 Red Data 4

R3 Red Data 3

R2 Red Data 2

R1 Red Data 1

RO Red Data 0 (LSB)

G7 Green Data 7 (MSB) Green-pixel Data

G6 GreenData 6 Each green pixel's brighiness data consists of these

G5 GreenData 5 8 bits pixel data.

G4 GreenData 4

G3 GreenData 3

G2 GreenData 2

G1 GreenData 1

GO GreenData 0 (LSB)

B7 Blue Data 7 (MSB) Blue-pixel Data

B6 Blue Data 6 Each blue pixel's brightness data consists of these

B5 Blue Data 5 8 bits pixel data.

B4 Blue Data 4

B3 Blue Data 3

B2 Blue Data 2

B1 Blue Data 1

BO Blue Data 0 (LSB)

RXCLKIN+ LVDS Clock Input

RXCLKIN-

DE Display Enable

VS Vertical Sync

HS Horizontal Sync

Note (3) Output signals from any system shall be low or Hi-Z state when VCC is off.
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6.4 SCANNING DIRECTION
The following figures show the image see from the front view. The arrow indicates the direction of scan.

Fig.1 Normal Scan Fig.2 Reverse Scan

o P
<

InnoLux || xulowwl

INNOLUX CORPORATION VOITARODRA0D XUI10OWWL

Fig.3 Reverse Scan Fig.4 Reverse Scan

IMMOTNX COBLOBYLION NOILVHOJYOI XNTONNI

\VMOYNX | | XATONN]

v
A

Fig. 1 Normal scan ( pin 17, reLR = Low , pin 18, reUD = Low )

Fig. 2 Reverse scan ( pin 17, reLR = High, pin 18, reUD = Low )
Fig. 3 Reverse scan ( pin 17, reLR = Low , pin 18, reUD = High)
Fig. 4 Reverse scan ( pin 17, reLR = High, pin 18, reUD = High )
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7. OPTICAL CHARACTERISTICS
7.1 TEST CONDITIONS

Item Symbol Value Unit
Ambient Temperature Ta 25+2 °c
Ambient Humidity Ha 50+10 %RH
Supply Voltage ] ] ]
. According to typical value in "ELECTRICAL
Input Signal

CHARACTERISTICS"

LED Light Bar Input Current Per Input Pin

7.2 OPTICAL SPECIFICATIONS
The relative measurement methods of optical characteristics are shown in 7.2 and all items are
measured at the center point of screen except white variation. The following items should be measured

under the test conditions described in 7.1 and stable environment shown in Note (5).

Item Symbol Condition Min. Typ. Max. Unit Note
Rx 0.602 | 0.652 | 0.702 -
Red Ry 0.288 | 0.338 | 0.388 | -
Gx 0.274 | 0.324 | 0.374 -
Color Green Gy 0557 | 0607 [ 0657 | - | o
Chromaticity Blue Bx 0,=0°, 0y =0° 0.103 | 0.153 | 0.203 - '
By CS-1000 0 0.048 | 0.098 -
: Wx 0.263 | 0.313 | 0.363 -
White
Wy 0.279 | 0.329 | 0.379 -
Center Luminance of White Lc 750 850 - 4), (5
Contrast Ratio CR 700 | 1000 - - (2), (5)
. Tr - 13 18 ms
Response Time T 0,=0°, 0y =0° i 12 17 ms 3)
White Variation SW  [6,=0°, By =0° 1.25 14 - (5), (6).
) 0,+ 85 89 -
o Horizontal o a5 89 -
Viewing Angle . i CR>10 a5 89 i Deg. | (1), (5)
Vertical o a5 89
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Note (1) Definition of Viewing Angle (0x, 6y):

Normal
ox = oy = 0°

12 o’clock direction

6 o'clock
0y- = 90°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) = L255 /L0
L255: Luminance of gray level 255
L 0: Luminance of gray level 0
CR =CR (5)
CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).

Note (3) Definition of Response Time (Tg, T¢) and measurement method:

A
Gray Level 255 Gray Level 255
100% ﬁ :
Optical
Response
Gray Level 0
10%
0% R
66.67 ms 66.67 ms

14 SEP. 2020 21/ 29



PRODUCT SPECIFICATION

Note (4) Definition of Luminance of White (L¢):
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 (6).

Note (5) 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

Center of the Screen

Light Shield Room

(Ambient Luminance < 2 lux)

500 mm
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Note (6) Definition of White Variation (3W):

Measure the luminance of gray level 255 at 5 points

Maximum [L (1), L (2), L (3), L (4), L (5)]

SW =
Minimum [L (1), L (2), L (3), L (4), L (5)]
Horizontal Line
P D >
: D/4 D/2 3D/4 :

V7S @ ----------------- @ --------
_________ %.--------.@_____-_-5__--__---- @ - Test Point

i X=1to5
/A @ --------- i ........ @ ________

Vertical Line
=
=

Active Area
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8. RELIABILITY TEST CRITERIA

Test Item Test Condition Note
High Temperature Storage Test 90°C, 240 hours
Low Temperature Storage Test -40°C, 240 hours
Thermal Shock Storage Test -30°C, 0.5hour<—85°C, 0.5hour; 1hour/cycle,100cycles EB%

High Temperature Operation Test 85°C, 240 hours
Low Temperature Operation Test -30°C, 240 hours

High Temperature & High Humidity o o 1)(2)
Operation Test 60°C, 90%RH, 240hours (4)(6)
Shock (Non-Operating) 200G, 2ms, half sine wave, 1 time for + X, £ Y, £ Z. (2)(3)
Vibration (Non-Operating) 1.5G, 10 ~ 300 Hz, 10min/cycle, 3 cycles each X, Y, Z 2)(3)

EfE ¢ 25mm H&E 649 ik - £ 50cm = EHERA LEH BE 2| (7)

Impact Test Ko SRR MERIERS -

Note (1) There should be no condensation on the surface of panel during test.

Note (2) Temperature of panel display surface area should be 92 °C Max.

Note (3) At testing Vibration and Shock, the fixture in holding the module has to be hard and rigid enough so that
the module would not be twisted or bent by the fixture.

Note (4) In the standard conditions, there is no function failure issue occurred. All the cosmetic specification
is judged before reliability test.

Note (5) Before cosmetic and function test, the product must have enough recovery time, at least 2 hours at

room temperature.

Note (6) Before cosmetic and function test, the product must have enough recovery time, at least 24 hours
at room temperature.
Note (7)

. ®25mm, 64g

50cm

Touch Panel

Solid Base
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9. Appearance Inspection

9.1 Inspection Environment specifications

A.

e E Ry H St A E SR LR 2/ D iRE = A Ky 10,000 HYERER NATT -

The touch sensor has to be inspected at a clean room of at least class 10,000.

ez E R Y B (i B R e e VAR AR 23 C F 27°C LLEURIEATE 40%5F] 60% 2 [t
The visual inspection environment should be set at 23 to 27 degree C and 40% to 60% humidity.
e E R S MR H A BRI IR JHEEAE 7002200 Lux By H BRI T -

The illumination of the appearance inspection should be 700+200 Lux with fluorescent reflection
light source.

fldzeraT iR Ay H SR A A NIRRT RSB T - 30 H A A S AARAY H AR /A 2/ D 30 257 -

The visual inspection should be kept the distance 30cm or more between the touch sensor and the
raw eyes of inspectors.

TR Y ARAR B AR & A FE A 30 FETE & 15 FERYAEIESE -
The viewing angle should be 30+£15 degree with an inspector’s raw eyes when visual inspection.
Hiifado B N E AR - B B SiaElsfi & 15 #PIE& 5 PhiE -

The visual inspection illustration is showed as below and Visual inspection time is 155 second per
one’s.

Lamps :
amps
O / O O O Eyes
Eyes
z= Approx60°
| | | |
30cm Panel
<~
Transmitting light Reflecting light
B &
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9.2 Appearance Testing Conten

Calculate Method

Item 3§ SHE# R The standard of determination #| & 4% £
A D=(A+B)/2 Ao T
Spot defect (White/ —hA 0=®=0.5mm F 5t
Black) (Z/&/i5 %k~ 4T3k B@ 0.5mm=<®=<0.7mm

4 2%) DS>10mm N=6
®>07 N=0
wwW kL
W W<0.1mm F it

Linear defect
, w 0.1mm<W=0.15mm
SMGIEE 8K R N<5

] L<15mm » DS=15mm

W>0.15 N=0
K] fEFREE
;o O=(A+B)/2 0=®=0.1mm KN
Bump point
—A 0.15mm<®=0.5mm
(&0 ~ 1 8 25) B@ N<5
DS>10mm
®>05 N=0
¥

iE gy -
®©=<0.15mm » Z<T/2
DSz25mm » N<2

1. HEREFRBEIR
2. ®©<0.5mm > Z=T/2 0 R
st

- Hi
CG chipping/crack g

i- ;5 x;’ }
Z
% < VHE 8RB
(CG i, 8 &0) X=0.15mm » Y<0.15mm -
2.X22mm » Y<2mm
Z: Z<T/2 » N<2

Z=<T » N=2

Crack is not allowed % &R #,%F

Wipe the dirt acceptance, cannot be wiped follow the bad
Dirty ##:F liner calculation
STIEEBET Al R TIER BRI Bk R B3
Flat test is not visible is OK
T kEaR T R4 OK

Light leak # #

Other not be defined See sample limitation
Hib K TR T4 SRR A g
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10. MECHANICAL CHARACTERISTICS

LCM Outline Dimension (Front View)
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LCM Outline Dimension (Rear View)
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P-CAP Display Module Outline Dimension

Technical Spec:

1.COVER LENS : Soda lime

2.Chemical strength glass,surface hardness=7H
3.Transmittance = 86%

4,1C :EETI 80H7146(TX27*RX36), 10 points touch.

S.Interface : USB/I2C

6.Common tolerance +0.3mm

7.Follow RoHS standard

8.0perating Temperature:-30°C~+70°C
Storage Temperature:-40°C~+80°C

JP2

Ho Fin deflne

1 GPIOT
2 GRIC3
D+

VDD 385V)

Front view Side view Back view
10.6+0.50 TP+LCM
2+0.30 TP
281.640.30 LG OD 1.1+0.30 CG 260.5+0.50 11.720.50 ©
249x0.50 Bezel Open 0
18.82 246.76 CG VA 16.22 0.2 SCA Nmﬂ.mmHO.wOﬁmewOﬂ OUV o
. . wie +_
3 245.76 LCM AA m.w mﬂwg 248.76(Sensor AA) 3
= 8:4x0.50 LCM || 11.22 12.9 ™
uuﬂ —
S < &)
Q& 1| < 2O
oolg% . B = == 225
O § o = = 3 53
Qm| O 8 || S| 29
R=1K | 2=
FEREN 11 == SEE
pac n.u_.““ oo \—Black print on the back N
Ol 6| ~| © 3 ~| N
NP I 2
S | 25045 ﬂ P m
Z \ F = : —
m %. /wMNW( L/B Connector (2 pin)
T - S| 0.2:0.05
216 o \
[ il
) - mm —
rﬁu ~ re. 45.00
n
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