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1. Introduction

1.1 Scope of application

LCD specification: Dots 1920xRGBx1080.
All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL+CTP;
ALL O'CLOCK Type LCD

1920dot-segment and1080 dot-common outputs;
16.7M Color can be selected by software;

White LED back light;

2lane EDP interface

1.3 Applications:
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally Black --
Drive element TFT active matrix --
Number of pixels 1920*3RGB(H)X1080(V) Dots
Pixel arrangement R,G,B vertical stripe -
Pixel Pitch (W*H) 0.153 (H) x 0.153 (V) mm
Active area 293.76(H) x 165.24(V) mm
Viewing direction ALL O'CLOCK -
TFT Driver IC TBD
TET interface 2lane EDP interface -
Approx. Weight TBD g
LCM Size(W*H*T) 305.20(W)x178.10(H) x 2.60(T) mm
LCM+TP Size(W*H*T) 319.74(W)x191.22 (H) x 5.50(T) mm
Touch structure G+G
Touch Driver IC GT928 -

Touch Interface

12C




REV DESCRIPTION DRG DATE DRAWN BY
First Desing 2022. 05. 06
D 319.74+0.15(LENS OD}————————— = 5.5£0.3(TOTAL) 319.7420.15(LENS 0D)
22 294.5620.15(LENS VA) 12.59 2.6(LCM) 5. 307.6+0.2(SNESOR 0D} © © PIN
NN : 2 ® © ! NAVE
BB —————————293.76(LCD AA) 12.99 6.6 305.240.3(LCM 0D G oo NUMBER
b AU TfE=2. 05 1 CABC_EN
I 2 H_GND
| 0.2(0CA) 3 Lanel N
! ommmﬂwomu M rm%_w\_d
Sl 0. AL £ G
— CEIN 7 1.8(LENS) \D;w ) 6 Lane0_N
nun o x 7
g ” =08 8
=28 Sz 9
28l W —— T — 527 I
FHY i 3 VHB 4914 s8¢ m
I38 ! 7=0. 25mm el N 12
58] | Res [
C T T , R 14 1.CD_TEST
| 15 1.CD_GND
16 LCD_GND
17 HiPD
% 18 BL_GND
5 19 BL_GND
M 20 BL_GND
21 _GND
P 1.5MAX L T=02MM 22 BL_ENABLE
] JE(GNDIN) 23 BL_PWM_DIM
S 24 MSCL
3 2% VISDA
26 VBL,
" 27 VBL,
3% 28 VBL
82 29 VBL
B b | 30 NC
158.48=+0.. -3.5£0.1 . . PC+PI1=0.3%£0.03 SOWMWMW
CTP HASH: PQO.5%(6—1)=2.5+0.0 g
1. LR 66 “
1C:GT928 (TX23*RX41) ;
NOTES: 2. T{em[E: 2.8-3.3V I0EE/E: 2.8-3.3V
1. DISPLAY TYPE: 13.3”, 19201080 TFT LCD 3 ERE. >85%
2. DISPLAY MODE: transmissive Normally Black 4 . 6
3. VIEWING DIRECTION: ALL mﬁﬁmm (AN <O
4. DRIVER IC:— 5. _HA\_mmﬁm" |Nouoz+oo=o. <90%RH
5. LOM (White 9 AVG 1/9) : 6. i -201C7+70°C, <90%RH
Brightness: 280cd/m® (TYP) 7. RERTAERE0. 20
Uniformi ty:80% (MIN) EHNITH AR E R INF
> 6. BACK LIGHT: If=260mA (TYP), Vf=12V (TYP) k&ﬂ&___ﬂm\guwﬂd R w..m%\_‘%wﬂ» _wm A &
7. OPERATING TEMP: 0° C T0 50° C, STORAGE TEMP: —20° C T0 60° C AT IE
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. : 7 ET133FHO1-TT NO. : 7 OO
Unspecified Tolerances:=0. 20mm DRAWN BY: LIU PROJECTION: @I@r
Modification mark: — s Tz
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A. A S - m
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: SHEET: 1 OF 1
8 7 6 4 7 3 7 2 7 1
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit
LCM Operating Temperature Torr 0 +50 °C
LCM Storage Temperature Tstc -20 +60 £C
TP Operating Ti ture & Humidity(20% ~
perating Temperature umidity(20% Tors 0 +50 °c
90%RH)
TP SSt it ture & Humidity(20% ~
orage Temperature umidity(20% 2 20 +60 °c
90%RH)
Humidity RH - 90 %
4.Electrical Characteristics
4.1 TFT-LCD panel driving
Re
Characteristics Symbol Min. Typ. Max. Unit mar
k
[Note
Supply Voltage for 1/0 VDDIO - - - Vv o]
[Note
Supply Voltage VDD VDD 25 2.8 3.3 \Y, 6141
[Note
Current dissipation 1 IDD1 — 200 260 mA g
[Note
Power dissipation 1 PDD1 — 0.66 0.78 \W 6141
[Note
Current dissipation 2 IDD2 — 385 560 mA 6141
Power dissipation 2 PDD2 -~ 1.27 1.68 \W
Current dissipation 2 IDD2 = 385 560 mA
Hot plug Detection HPD +2.25 +3.3 +3.6 A%
VDD
Power dissipation 2 VRP - - 100 mVp-p =+33
\%
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eDP AUX Channel Characteristics
Parameter Symbol Min. Typ. Max. Uit Femark

Unit Interval for AUX channel Ul 0.4 0.5 0.6 us
peak-to-peak voltage at TP1({Tx) W AUX-DIFF-pp-Tx 039 - 1.38 '
peak-to-peak voltage at TP1{Rx) W ALX-DIFF-pp-Rx 032 - 1.36 W
AUX DC Commeon Mode Voltage W AUG-DC-OM (i) - 2.0 A
AUX Short Circuit Cumrent Limit LALS_SHORT = - o0 maA
AUX CH termmination DC resistance Raus-_TERM & 100 - 2
AU AC Coupling Capacitor Caux 75 - 200 nF
Mumber of pre-charge pulses Prep:lﬁge 10 - 16 -

eDP Main Link Receiver Characteristics

Parameter Symbol Min | Typ. | Max Unit Femark

: i : Dowmn_ Spread s
Link clock down spreading o 0 0.5 %
Differential Peak-to-peak Input Voltage o =
at RX package pins VEN-DFFpp 120 - 1200 mY
Dhfferential Return Loss at 1.35 GHz

at BX package pins L i B - ) .
Differential termination resistance WEX-TERM - 100 = 0
B Short Circuit Current Linnit IR%-SHORT - - 50 mé
Lane Intra-pair Skew at LEY-SEEW.-INTRA 100

RX package pins -PAIR-Eigh-Bit-Rate i B ps




VDD(3.3V)

' 2 = Video From Source | Automatic i
Y- 'V : g H
eDP || R i i 5| Biek Wk i
P s i
eh.: ¢ 1 : i
HPD Ny ’ i !
avxcE | | AwxChannel Operational | 5
Pl o e i
. P Lk Valid Video Data i
I . - | Idle !
MAINIDK | | iy b I Tdle or off :
o e i : |
S o s i i ;
Dy 2 | o | | |

VBL
PWM_IN i t17’
-c—:-[ ' ; i
BL_ENABLE 116 G Pl i

[MNote6-1-2] Do not keep the interface signal high-impedance or unusual signal when power is on.

Symbol Min Max Unit Note
tl 0.5 10 ms
2 200 ms
t3 200 ms
t4 = = ms
t5 = . ms
t6 - - ms
t7 0 50 ms
t3 — = ms
t9 - - ms
t10 0 500 ms
t11 1 50 ms [Mote 6-1-3]
12 500 - ms
t13 - c ms
tl4 03 10 ms
tl5 ] ms Mote 6-1-3]
tlé - ms
t17 - ms
t18 -
t19 - - ms
20 0.1 - ms
£21 100 ms
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[Mote 6-1-3] As for the power off sequence for VDD (t11), Be sure to keep above mentioned timing.
If the VDD power off sequence timing is other than shown above, LCD may cause permanent damage.
*1 : As for the power sequence for backlight. it is recommended to apply above mentioned input fiming.
If the bacldight is light on and off at a timing other than shown above, displaying image may get
disturbed.
VDD-dip conditions VIl
1) 25VEVDD<30V r
td=10ms
Under sbove condition, the display image should .
Tetum to an appropriate figure after VDD voltage ) |

3.0V

TECOVeTs. . td
2}y VDD<25V

VDD-dip conditions should also follow the

OMN-OFF conditions for supply voltage

[Mote 6-1-4] Typical Current and Power dissipation condition: White pattem(V233).
TYP:VDD=+33V
MAX: VDD=+3.0V

Maximmm Current and Power dissipation condifion: Purple/fGreen Stripe pattem.
TYP:VDD=+3.3V

MAX: VDD=+3.0V
Purple

Green

T [

[MNote 6-1-5] If T15==0ms damage for T-con is nothing, but please make a decision based on
sufficient evaluation of the display state.

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with white LEDs. The characteristics of the back-light are
shown in the following tables.

Characteristics Symbol | Min. | Type | Max. | Unit Notes
Forward Voltage Ve -- 12 -- Vv -
Forward current I -- 260 -- mA VBL= 120V (TYP)

Luminance(With LCD) Lv 280 -- cd/m? -
LED life time N/A 10000 - -- Hr Note 1
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5. Module Function Description

LCM PIN Description:

Pin No. Symbol Function Remark
1 CABC EN CABC EN
2 H GND High Speed Ground [Note 4-1-2]
3 Lanel N Complement Signal Link Lane 1
4 Lanel P True Signal Link Lane 1
5 H GND High Speed Ground [Note 4-1-2]
6 Lane0) N Complement Signal Link Lane 0
7 Lane() P True Signal Link Lane 0
8 H GND High Speed Ground [Note 4-1-2]
9 AUX CH P True Signal Auxiliary Channel
10 AUX CH N Complement Signal Auxiliary Channel
11 H GND High Speed Ground [Note 4-1-2]
12 VDD LCD logic and driver power(3.3V)
13 VDD LCD logic and driver power(3.3V)
14 LCD TEST Panel self test enable
15 LCD GND LCD logic and driver ground
16 LCD GND LCD logic and driver ground
iy HPD HPD signal pin [Note 4-1-3]
18 BL GND Backlight ground
19 BL GND Backlight ground
20 BL GND Backlight ground
21 BL GND Backlight ground
22 BL ENABLE Backlight On/Off [Note 4-1-4]
23 BL PWM DIM | System PWM [Note 4-1-5]
24 MSCL Serial clock signal pin.
25 MSDA Serial data input/output pin.
26 VBL Backlight power
27 VBL Backlight power
28 VBL Backlight power
29 VBL Backlight power
30 NC Reserved for LCD manufacturer’s use [Note4-1-1]

TP USB PIN Description:

Pin No. Symbol Description

1 VCC(2.8-3.3V) | CTP_Power Supply 2.8-3.3V

2 GND Ground

3 SDA 2.8V CTP_Data Singnal

4 SCL 2.8V CTP_Clock Singnal

5 INT 2.8V CTP_STOP Singnal

6 RST 2.8V CTP_Reset Signal input pin.

*1 P: Power, I : Input, O : Output
[Note 4-1-1] Don’t input any signals or any powers into a NC pin. Keep the NC pin open.

[Note 4-1-2] The shielding case is connected with signal GND.

9




* Connector used :20455-030E-76 (I-PEX)

* Corresponding connector : 20453-030T (I-PEX)

(Sharp is not responsible to its product quality, if the user applies a connector not corresponding to
the above model.)

[Note 4-1-3] Output circuit is as below.

200 ohm
HPD < A" < Teon
100k ohm
[Note 4-1-4] Input circuit is as below.
3% chm LED Driver
BL ENABLE [> N &>
51k ohm
[Note 4-1-5] Input circuit is as below.
BL PWM DIM [> N >  Tcon
33 ohm 51k ohm

[Note 4-1-6] All terminals except NC terminal must be connected to input signal described as above or supply

voltage or GND each.

10
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6. Timing Characteristics

Timing characteristics:
VDD=+3.0V~+3.6V, Ta=0T~+507C

Parameter Symbol | Min Typ. Max. Unit Remark
Clock Frequency 1/Te = 138.5 7= MHz |[Note 7-1-1]
v 2080 = clock
Honzontal pertod TH :
15.02 s
Data enable . - .
Horizontal period (High) THd = 1920 - clock
Signal = 1111 = line
Vertical period ™V N
= 16.685 = ms
Vertical period (High) TVd = 1080 = line

[Mote 7-1-1] In case of using the long vertical period, the deterioration of display quality, flicker, etc, may occur.

& TH 7
) THd 9
! —\ % N
ENAB \ A ads
?RA('% : Valid Display Data 1920 )—
1 2 i 1079 1080
- 1 |y
vVd
il i

Input data signals and display position on the screen:

r1lc1lB1 [r2 lealB2
(1,1) (1.2
1 1 1 L
=
[| 1-p 32 1-:1:) 1-1920
2-1 Z- 2
3-1
r|c|B
10801920
P
1080-1 -

Display position of input data(V - H)

11
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7.0ptical Characteristics

Ta=+25C. VDD=+3.3V

Parameter Symbol | Condition Min. Typ. Max. | Unit Remark
4 Horizontal | 021,622 80 §8 = deg. PR~
iewing ote 10-1, 10-3, 5
: = N 611 CR>10 80 88 — | deg A i
angle range ica = 20 38 B -~ 1
Contrast ratio CR 8 =0" 700 1000 = [MNote 10-2, 10-4, 10-6]
Response time rr+vd = 25 - ms | [Note 10-1, 10-5, 10-6]
C]JIG]HB.U.{‘]T} of white X 0283 0313 0.343
¥ 0.200 | 0329 | 0339
Chromaticity of red = = 0.640 -
¥ = 0.330 —
Chromaticity of green = 0 =0° 5 0300 o [Note 10-2, 10-6]
— 0.600 L Normal operation
% (PWM Duty=100%)
Chromaticity of blue x — | 01 WS-
¥ = 0.060 =
NTSC ratio % 68 12 -
Luminance of white Y11 - 300 - |ecdim®
White uniformity B ws o =0" o - 1.25 [Note 10-2, 10-7]

% The measurement shall be taken 30 minutes after lighting the module at the following rating.
Condition: PWM Duty = 100%
The optical characteristics shall be measured in a dark room or equivalent.
[Note 10-1] Measurement of viewing angle range [Note 10-2] Measurement of luminance and

and Response time. Chromaticity and Contrast.

Detector (EZ contrast/Photo Diode) i
Detector(SR-3)

400mm

Field=2"

\ LCD Panel \ LCD Panel
Viewing angle range’EZ-CONTRAST
Response time: Photo diode)

12
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[Mote 10-3] Definttions of viewing angle range:

Normal line

6 o'clock direction

[Mote 10-4] Definition of contrast ratio:

The contrast ratio is defined as the following.

Luminance (brightness) with all pixels white

Contrast Ratio (CR) =
Luminance (brightness) with all pixels black

[Mote 10-5] Definition of response time:
The response time is defined as the following figure and shall be measured by switching the input
signal for "black" and "white" .

white N blaek > ‘I'Iuln

100%% \
Q0%
10%
(%
—
T T

time

[MNote 10-6] This shall be measured at center of the screen.

[Mote 10-7] Definttion of white uniformity:

White uniformity is defined as the i il pels
following with five measurements i
(A~E). @® o 270
 Maximum Luminance of five points (brightness) | S} @I_ ------------------- i
e Minimum Luminance of five points (brightness) pixels

::ﬁ @ 810
i i

13
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8. Reliability Test Item

6 Thermal and cold shock

Static state, -20°C (30min) ~50°C

(30min) , 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +60°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -20°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +50°C / 96H non-display.display abnormally
4 Low Tempe. Operating 0°C /96H and liquid crystal leakare

High Temperature un-allowed.
5 o 50°C x 90%RH /96H

/Humidity storage 2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

14



