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1. Summary

1.1 General Description
This is a 7 inch LTPS-TFT-LCD (Thin Film Transistor Liquid Crystal Display) module with normal-black
technology.It is composed of a TFT-LCD panel, LCD Driver IC with T-con integrated, POL,FPC, cover glass
and a LED backlight unit.

1.2 Features

+ Ultra-wide viewing angle
+ High resolution 1920(H) xRGBx1080(V)

« Interface: MIPI
- Compliant with the European RoHS Directive (2011/65/EU) and Delegated Directive (2015/863/EU,

Amending Annex II of 2011/65/EU)




2. General Specifications

Feature Spec Unit
Size 7 inches
Resolution 1920(H) xRGBx1080(V)
Pixel Pitch 0.0804x0.0804 mm
TFT Active Area 154.368X86.832 mm
Display Spec T_echnolog_y Typ_e LTPS _ _
Pixel Configuration R.G.B Vertical Stripe
Display Mode SFT
Surface Treatment HC
Viewing Direction All direction
Gray Scale Inversion Direction NA
Mechanical LCM (W x H x D) 163.73x91.33x2.36 mm
Characteristics | Weight 72.5 g
Luminance 2000 cd/m?
Optical Contrast Ratio 1000:1
Characteristics | NTSC 80 %
Viewing Angle 88/88/88/88 degree
) Interface MIPI
Electrlc_al_ Color Depth 16.7 Million color
Characteristics -
Power Consumption LCD:TBD mwW

Table 2.1 General TFT Specifications




3. Input / Output Terminals

3.1 CN1 Pin assignment (LCD Interface)

Connector Information

LCD Module connector FH35C-39S-0.3SHW

Table 3.1.1 Connector information

No Symbol I/0 |Description Comment
1 GND P GND

2 LED_K3 P LED Cathode NC
3 LED_K2 P LED Cathode NC
4 LED_K1 P LED Cathode NC
5 NC N No connection

6 LED_A P LED Anode NC
7 NC N No connection

8 AVEE P Power Supply, -5.5V

9 AVEE P Power Supply, -5.5V

10 NC N No connection

11 AVDD P Power Supply, 5.5V

12 AVDD P Power Supply, 5.5V

13 NC N No connection

14 VDDI P Power Supply, 1.8V

15 NC N No connection

16 LCD_RST I Reset pin for display

17 TP_RST I reset pin for touch

18 TP_INT @] Touch screen interrupt line

19 TP_SDA I/O 12C interface data pin for touch

20 TP_SCL I I2C interface clock pin for touch

21 GND P GND

22 CABC_PWM |O LCD backlight control.

23 TE O Tearing Effect output signal

24 GND P GND

25 D3N I Negative MIPI_DSI Data differential signal input pin

26 D3P I Positive MIPI_DSI Data differential signal input pin

27 GND P GND

28 DON I/0 Negative MIPI_DSI Data differential signal input and output pin

29 DOP I/0 Positive MIPI_DSI Data differential signal input and output pin

30 GND P GND

31 CLKN I Positive MIPI_DSI clock differential signal input pin

32 CLKP I Negative MIPI_DSI clock differential signal input pin

33 GND P GND




34 D1N I Negative MIPI_DSI Data differential signal input pin
35 D1P I Positive MIPI_DSI Data differential signal input pin
36 GND P GND

37 D2N I Negative MIPI_DSI Data differential signal input pin
38 D2P I Positive MIPI_DSI Data differential signal input pin
39 GND P GND

Table 3.1.2 Pin Assignment for LCD Interface

Notel: I/O definition: I---Input, O---Output, P---Power/Ground, N---No connection
Note2: All of the GND pins should be connected to the system ground.

4. Absolute Maximum Ratings

Item Symbol MIN MAX Unit Remark
LCD logic Voltage IOVCC -0.3 1.95 V
LCD Analog Voltage VSP -0.3 6.3 \%
LCD Analog Voltage VSN -6.3 0.3 V
Operating Temperature Top -20 70 T
Storage Temperature Tst -30 80 C
-- <95 % Ta<40C
) . -- <85 % 40°C <Ta<50C
Relative Humidity RH - <55 % | 50C <Ta<60C
-- <36 % 60°C <Ta<70C
-- <24 % 70C <Ta<80C
Absolute Humidity AH -- <70 g/m3 Ta>70"C

Table 4.1 Absolute Maximum Ratings

Notel: Input voltage include all in put data.

Note2: Ta means the ambient temperature. It is necessary to limit the relative humidity to the specified
temperature range. Condensation on the module is not allowed.

Note3: The absolute maximum rating values of this product are not allowed to be exceeded at any times. A
module should be used with any of the absolute maximum ratings exceeded, the characteristics of the
module may not be recovered, or in an extreme condition, the module may be permanently destroyed




5.

Electrical Characteristics

5.1 DC Characteristics for Panel Driving
Item Symbol MIN TYP MAX Unit | Remark
LCD Input Analog Voltage VSP-Vss 5.4 5.5 5.6 Vv
VSN-Vss -5.6 -5.5 -5.4 Vv
I0ovC
LCD Logic 1/0 Voltage IO\\/’ cc- 1.7 1.8 1.9 C-
ss
Vss
“H” Level Input Voltage VIH 0.7xIOVCC - IovCC VIH
“L” Level Input Voltage VIL VSS - 0.3xI0VCC VIL
“H"” Level Output Voltage VOH 0.8xIOVCC - I0VCC VOH
“L" Level Output Voltage VOL 0.0 - 0.2xIOVCC VOL
Power Consumption | 60Hz P -- TBD -- mwW Black
pattern
Table 5.1.1 Operating Voltages
Notel: Indicated the subsequent version may be updated.
5.2 Logic Power Consumption
Values
Parameter Symbol Units | Notes
Typ Max
liovee TBD mA
White Pattern
Normal Mode lvsp TBD mA (no touch)
IVsn TBD mA
liovee TBD uA
Sleep Mode lvsp TBD uA
IVsn TBD uA




5.3 Recommended Power ON/OFF Sequence

1.1 Normal mode

The power sequence of normal mode

;:ilus ‘ Power On | Iitial tatus MNormal San ‘Gesture or Sieep Inor Deep Sleep Power OFf ‘
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Figure 5.2.1 Power on sequence
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The flow chart of normal mode
. L Display on &
Init. power on Driver init. Sleep out sequence pay

mode or

Resume power on

Resume mode

Resume power on mode

Normal scan mode

Resume mode

Gesture or
Sleep or
Deep sleep mode

Suspend mode




Normal Mode Min. Typ. | Max. Note
tr1 (ms) 0.05 - 20 |VDDI rising time
tr2 (ms) 0.05 - 20 |AVDD, AVEE rising time
tf (ms) 0.05 - 20 |External power falling time
t1 (ms) 1 - -
t2 (ms) 1 - -
t3 (ms) 1 - -
DDI OTP relead.
t4 (ms) 10 - - RESET to first command in display
sleep in mode time.
t5 (ms) 60 - - Sleep Out Sequence
6 (ms) 0 - -
t7 (ms) 50 - -
t8 (ms) 16.67 - - Depend on frame rate.
Sleep In Sequence
T9 (ms) 80 - - *The min. time of sleep in should be longer than
panel power off request
t10 (ms) 1 - -
t11 (ms) 0 - - AVDD Z |AVEE| *No limitation for t11
tPOFF2 (ms) 0.05 - - AVEE 90% to AVDD 90%
tPOFF1 (ms) 0.05 - - AVEE 10% to AVDD 10%
t12 (ms) 0 - -
t13 (ms) 47 - - TP RESET to 1¥ TP CMD delay time
Delay time between VDDI power off|
t14(ms) 10 - -
to power on
tp_set (ms) 10 - - TP OTP reload
tp_fw_reload (ms) 37 - - Flash reload
tp_pwr_set (ms) 60 - - Initial setting
tp_slp_out (ms) 0 - - Resume timing
tp_sc_start (ms) 35 - -
tp_sc_stop (ms) 35 - -
tp_slp_in (ms) 35 - - Entry Sleep mode wait time
tp_dslp_in (ms) 35 - - Entry Deep Sleep mode wait time

*Resume Power On mode : If resume AVDD & AVEE power off, please follow Resume power on mode.

“When sleep in mode, RESET & TP RESET can keep low after AVDD & AVEE power off.

* Exit Deep Sleep mode : Entry deep sleep mode and AVDD & AVEE power off, please follow Resume power

on mode.

Notel:The power on/off sequence is the first version. It will be updated when the design is fixed.




5.4 LCD Module Block Diagram

LCD Signal
' ' TFT LCD 1080
:> X1920
LCD Power

—

Jolaauuod ndu|

TDDI IC

Figure 5.5.1 LCD Module Block Diagram




6. Timing Characteristics

6.1 AC characteristics

6.1.1 DC characteristic for DSI LP mode
DC levels of the LP-00, LP-01, LP-10 and LP-11 are defined on table below. DC Characteristics for DSI LP mode

when LP-RX, LP-CD or LP-TX is mentioned on the condition column.

Specification .
Parameter Symbol Condition Unit
Min. Typ. Max.
Logic High level output voltage Voue lour=-1mA 0.8*VDDAM = VDDAM
Logic Low level output voltage Voue lowr=1mA 0.0 = 0.2*VDDAM vV
Logic High level input voltage Vikeco LP-CD 450 = 1350 my
Logic Low level input voltage Vieen LP-CD 0.0 - 200 my
Logic High level input voltage Vi pax LP-RX (CLK, DO, D1, D2, D3) 880 5 1350 my
Logic Low level input voltage Vitprx LP-RX (CLK, DO, D1, D2, D3} 0.0 - 550 mv
Logic Low level input voltage Vierayue LP-RX (CLK ULP mode) 0.0 - 300 mV
Logic high level output voltage Vonen LP-TX (DO) 1.4 = 1.3 v
Logic Low level output voltage Vouer LP-TX (DO} -50 & 50 mv
Logic High level input current [m LP-CD, LP-RX - - 10 uh
Logic Low level input current li LP-CD, LP-RX -10 = = uh
Note:
1. Ta=-30T to 70T
2. This table only uses for DSI LP mode (DSI High Speed mode is off).
6.1.2DC characteristics for DSI HS mode
Pi 1 Symbol Conditi: SEELI D Unit
arameter ymbo ondition - Tvo. e ni
DSI=CLK+f=
Input Common Mode Voltage for Clock Vircwe 70 - 330 my
Note 2, Note 3
DSl=Dr+f=
Input Common Mode Voltage for Data Wi 70 - 330 my
F B s MNote 2, Note 3, Note 5
Common Mode Ripple for Clock Equal or Less v DSI-CLK+- 50 - v
than 450MHz cvsasse Note 4 ) ) m
Commeon Mode Ripple for Data Equal or Less v DSI-Dn+f- 50 50 v
- - m
than 450MHz CuRDATLAS Note 4, Note 5
C Mode Ripple for Clock More th.
ommaon Mode Ripple o_r oc re than Vermercamsn DSICLK 4 A ) 100 -
450MHz ([peak sine wave)
Common Mode Ripple for Data More than v DSl-Dinf- 100 v
- - m
450MHz (peaksine wave) e MNote 5
Differential Input Low Level Threshald Voltage
Ve DSI-CLK+f= =70 - - my
for Clock
Differential Input Low Level Threshald Voltage DSl-Dii+f-
Vroamae =70 - - my
for Data Note 5
Differential Input High Level Threshold Voltage
Vcike DSI-CLK+f- - - 70 mv
for Clock
Differential Input High Level Threshold Voltage Y DSl=Dnf= . ) 70 mv
for Data Note 5
i DSI-CLE+/-, DSI-Dn+/-
Single-ended Input Low Voltage Viss =40 - - mv
Note 3, Note 5
Single-ended Input High Volt v DSICLK+/-, DSI-Din+/- 460 v
ingle-ended Input High Voltage - - m
" P ® & e Note 3, Note 5
DSI-CLE+/-, DSI-Din+/-
Differential Termination Resistor Rusas - 4 80 100 125 0
Note 5
Single-ended Threshold Voltage for Termination DSI-CLK+/ DSI-Din+/-
Vrermien - - 450 my
Enable Note 5
o ) DSI-CLK+f-, DSI-Dn+/-
Termination Capacitor Crnm . - 60 pF
Note 5, Note 6

Note:

1.Ta=-30to 70°C, VDDI=1.65V ~ 1.95V, AVDD=4.5V ~ 6.3V, AVEE=-4.5V ~ -6.3V, VS5=AVSS=0V.
2. Includes 50mV (-50mV to 50mV) ground difference.

3. Without VCMRCLKM450/VCMRDATAMA450.

4. Without 50mV (-50mV to 50mV) ground difference.

5.n=0,123

6. For higher bit rates a 14pF capacitor will be needed to meet the common-mode return loss specification.




Vo PTX & 4
v Output High ¢ LP—FI}I{
OH i Input High
Vs mim LP-CD VHm
Input High LP-RX
[Threshold Region
WiLmex :: VL e
Y
ViHoo.mm r Y Y Vinuz
LP-CD LP-AX v
Threshold Flagln:r Input Low He-Ax GI:E_I-E:” i ———— VoumncMax
Vi Input Mod —
\.';D:‘: LP-GD + Range |y R:nge ¥ v
D L P-TX Input Low ¢ ¥ T T G;‘S““"'
v Cuipul Low Y Vi
M “ rl I, 4 | A Ix A B
o . - e . . - . - .
Low Power Low Power Low Power High Speed
Transmitter Contention Detecior Receiver Receiver

The DSI receiver (HS mode) is understanding that there is logical ‘1’ (HS-1) when a differential voltage is more
than Vmu (CLK+/DATA+) and the DSI receiver (HS mode) is understanding that there is logical ‘0’ (HS-0) when a
differential voltage is more than Vmu. (CLK-/DATA-). There is undefined state if the differential voltage is less
than Vmu (CLK+/DATA+) and less than Vi (CLK-/DATA-). A reference figure is below.

‘1" (HS-1) Undefined 0" (HS-0) Undefined 17 (HS-1)
A P " G—

/ \-'IHEK'_K‘
Vnwatar
LR . A B | Dsiciks-
Differential Inputs i DSI-Dn+/-
o] \"“ﬂ.(:.l(-
n=01,23 Vrsnata.

Differential Inputs Logical ‘0’s and ‘1’s, Threshold High/Low, Differential Voltage Range

Vs R
S — S
~
_/ ki
DSI-CLK- =  ——
\.E)[‘.LK
VSS (GND)
DSI-Dn+ "= = #% = & & o

Veumparanaso ‘t } v
CMRDATAL4S0

DSI-Dn-

Vempata

VSS (GND)
Common Mode Voltage on Clock and Data Channels

The termination resistor (Rwa) of the differential DSI receiver can be driven two different states by the

receiver:

® Low Power (LP) mode when the termination resistor is not connected between differential inputs
(DSI-CLK+ <> DSI-CLK- or DSI-D0O+ <> DSI-DO- or DSI-D1+ < DSI-D1-)

® High Speed (HS) mode when the termination resistor is connected between differential inputs (DSI-CLK+
< DSI-CLK- or DSI-D0+ <> DSI-D0O- or DSI-D1+ <> DSI-D1-)
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The termination switch (HS/LP), when the termination resistor is not connected, is illustrated below.

DSI-CLE+,

DSI-Dn+

DSI-CLK-,

DSI-Dn-
n=0,123

% Rremvoes

Reua/

Rrery = Rrerapos + Rrerapies
Reepnpos = Rrerseies = Repn'2

Differential Pair Termination Resistor on the Receiver Side

6.2 DSI AC characteristics
6.2.1High Speed Mode-Clock Channel Timing

DSI-CLK+ =-wsmeasmin

) [ W
. L8 Al
] (] i
1 ] [
DSI-CLE- — o : e -
:‘ Ulpista __:__ Lllpesta __: DSI-CLE+ =r=r=e=e=ee
() L] 1 -
' 2%UTnest : DSI-CLE-
L] 1
D5l Clock Channel Timing
DSI Clock Channel Timing
Signal Symbol Parameter Min. Max. Unit
DSI{LKH‘- 2l sy Double Ul instantaneous 2 25 ns
DSI-CLEH/- Ulinesza, Wlinesmn Ulinstantaneous Half 1 125 ns

Note: Ulinst = Ulinsta = Ulinste
6.2.2 High Speed Mode-Data Clock Channel Timing

« lps

DSI-CLEs ===

o,

DSI-CLK- —

DSI-CLEK+, DSI-Dn+ =+=+=+=s=:=

DSI-CLE-, DSI-Du-

DSI Data to Clock Channel Timings
DSI Data to Clock Channel Timings
Signal Symbol Parameter Min. Max.
DSIDNY/- (n=0,1,2,3) tos Data to Clock Setup time 0.15xU1 =
-Dn+/- (n=0,1,2,

Lo Clock to Data Hold Time 0.15xU1 =

11



6.2.3 High Speed Mode-Rise and fall Timings

toFTcs torTcLk

o T \ 0% 0 W Reference for
DSI-CLK+/- Differential Clock Input
. Full HS Swing Voltage
20% v
lpErDaTA IomrTDATA
) -“"T Yy
X o 0% Reference for

DSI-Dn+/- Drifferennial Data Tnpurs

n=0,123 i N

e + Full HS Swing Voltage
Rise and Fall Timings on Clock and Data Channels
Rise and Fall Timings on Clock and Data Channels
Parameter Symbaol Condition = Specification
Min. Typ.- Max.
Differential Rise Time for Clack tomcie DSI-CLE +/- 150 ps - 0.3U1
; - DSI-Dnf-
Differential Rise Time for Data EoaTnaTA (n=0,1,2,3) 150 ps - 0.3U1
Differential Fall Time for Clock toemcis DSI-CLE +/- 150 ps - 03Ul
, DSI-Dn-
Differential Fall Time for Data EoAmaTs (n=0,1,2,3) 150 ps - 0.3ul

toFrcis ToRTCLR

N X ) /I Iy
DSI-CLE+/- \ s i 0V Reference for

Differential Clock Input

Full HS Swing Voltage

lpFrDaTa lorrDATA
......... i o -—

. o 0V Reference for
DSI-Dn+ /- Dhifferential Data Inputs
n=0123 i )

iy 4 Full HS Swing Voltage

Rise and Fall Timings on Clock and Data Channels

Rise and Fall Timings on Clock and Data Channels

——
Parameter Symbol C = S Pt

Min. Typ. Max.

Differential Rise Time for Clock toamie DSI-CLEH- 150 ps - 0.3U1
DSI-Dns/-

Differential Rise Time for Data toRmmaTs (ne0,1 n;;] 150 ps - 0.3U1

Differential Fall Time for Clock toemeie DSI-CLE+/- 150 ps - 0.3U1
DSI-Dns-

Differential Fall Time for Data EoFmans :n-a,:lilz',‘;] 150 ps - 0.3ul

6.2.4 Low Speed Mode-Bus Turn Around




Lower Power Mode and its State Periods are illustrated for reference purposes on the Bus Turnaround (BTA)
from the MCU to the Display Module sequence below.

MO is Controlling Control Change Display Module is Controlling
Tersos T Tirxas Terxn Tiren
DSI-DH
D&E1-D0-
T.'.I. LRED 1.'.l<.ET[‘
DSID0 =-memememes
DSLD-

BTA from the MCU to the Display Module

Lower Power Mode and its State Periods are illustrated for reference purposes on the Bus Turnaround (BTA)
from the Display Module to the MCU sequence below.

Display Module is Controlling Control Change MCU is Controlling
o -’
Tirm Tiexo Tomn I74 600 Tipes Teoxm
DSI-D0+
DS
DSLDi+ =imcmemimes
DS1-Di-
BTA from the Display Module to the MCU
Low Power State Period Timings — A
Signal Symhbaol Description Min Max Unit
Length of LF-00, LP-01, LP-10 or LP-11 periods

DSI-DO+/- T 50 75

4 L MCU = Display Module e

Li h of LP-00, LP-01, LP-10 or LP-11 ind!
DSI-D0+/- Tirso Eneth ot orLP-A periods 50 75 ns
Display Module <% MCU
DSI-DO+/- Toeussn Time-put before the Display Module starts driving Texn 2*Tipp ns
Low Power State Period Timings — B
Signal Symbol Description Time Unit
DSI-D0+/- Traaem Time to drive LP-00 by Display Module 5*Timm ns
DSI-D0+/- Trasoo Time to drive LP-D0 after turnaround request = MCU 4" Timm ns

6.2.5 Data Lanes from Low Power Mode to High Speed Mode

High Speed Data
Preparation from Low Power Mode to High Speed Mode

Tramsanission
Tirx Tos.rmerane HS-0
e OXINENIOWANLX ,_
DSLCLE- fes mL e e e Taiw
DSI-Du= —‘lv
TR S | DRSURRUR | SN | A
DS1-Dha- ”
Rx Synchronized
Tys.serrie Tx Synchronszation
s rERst £
SHLIERLEY
Low Power Mode,
Disable Bx Line Termimation High Speed Mode, Enable Bx Line Termunahion
DS-CLE, DSl-Dye=s=r=r=e=
DSICLE-, DSEDy. ———— B=0L33

Data Lanes — Low Power Mode to High Speed Mode Timings

Data Lanes — Low Power Mode to High Speed Mode Timings

Signal Symbol Description Min Max Unit
D5l-Dn+/- [n=0,1,2,3) Tiea Length of any Low Power State Period 50 - ns
D5I-Dn+/- (n=0,1,2,3) Tissucrans Time to drive LP-00to prepare for HS Tra nsmission 40+4xUI1 B5+6xU1 ns

Time to enable Data Lane Receiverline termination
DSI-Dn+/- (n=0,1,2,3 T - 35+4xU1
n+/-[n ) reTE—— measured from when Dn cros ses VILMAX s

6.2.6 Data Lanes from High Speed Mode to Low Power Mode




Teor

s 7 A X NN XN

Mot

DSI-Dx i /
S l-Un+ R [ P N, 4
DSI-Dn- 4 Q --------- J—J e 1— e 25/
Thes saar
The last load biz Ties-enr
1
High Speed Mode, Enable Rx Line Termination
Note: DSI-CLE, DSI-Diptr= == =ee
If the last load bit is HS-1. the ransmitter changes from HS=1 1o HS«0. DSCLE- D51
If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1. 1=0123
Data Lanes - High Speed Mode to Low Power Mode Timings
Data Lanes — High Speed Mode to Low Power Mode Timings
Signal Symbaol Description Min Max Unit
DSI-On+/-(n=0,1,2,3} Titssaw Time-0ut at Display Module to ignore transition period of EoT 40 S5+4xU1 ns
DSI-On+/- (n=0,1,2,3) Tessam Time to driver LP-11 after HS burst 100 - ns
DSLDne/ (n=0,1,2,3) T Time that the transmitterdrives the flipped differential state max(8*U1,
-On+f-(n=0,1,2, - ns
e after last payload data bit of a HS transmission burst B0ns+4*Ul)
6.2.7 DSI Clock Burst-High Speed Mode to/from Low Power Mode
T ermination Resistor is disable Tenmination Resiston i enable DSLCLES =+ memememee
/' Tews ramex DSI-CLEK
4 —_—
Vs [
DSLCLE= \f -
DSLCLK AW N | .
Taxsesr Toxma,  Tese T Tommeeast  Toseme | Teuesme
”‘:I'" 150 HS-0 HS-011
HS=1
Clock Lanes — High Speed Mode to/from Low Power Mode Timings
Clock Lanes — High Speed Mode to/from Low Power Mode Timings
Signal Symbiol Description Min Max Unit
DSICLIH- Tewsasn Time that the MCU srl-all continue sending HS clock after the last associated 60+52xU1 . e
Data Lanes hastransitioned to LP mode
Time to drive HS differential state after last payload clock bitof a HS
DSI-CLK+/- Toman . 50 - ne
transmission burst
DSI-CLE+/- Tesgar Time to drive LP-11after HS burst 100 - ns
DSI-CLK#/- Tewe saspass Time to drive LP-D0to prepare for HS transmission 38 95 ns
DSI-CLE+/- Tews TEasten Time-out at Clock Lane to enable HS termination - 3g ns
DSI-CLE+/- Tewramraas Minimum lead HS-0 drive period before starting Clodk 300 - ns
Time that the HS clock shall be driven prior to any associated Data Lane
DSI-CLE+/- Tewssaz Bulll - ns

beginning the transition from LP to HS mode

6.3  Timing for DSI video mode
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DSI Packets

SYNC Pulse Mode
VSA

-+ L

(e Yo (o

. SYNC Event Mode

VS | BLLP | HS | BLLP [-{ HS | BLLP | HS . Active Video Area

-+

VFP |
(o) (s o

e ()

Zoom in
BURST MODE HSS | HBP Packed Pixel Stream BLLP | HFP p----4 HSS | HBP Packed Pixel Stream BLLP | HFP
: : HACT : : '
Mon-Burst Mode with SYNC Events | HSS | HBP Packed Pixel Stream HFP p====4 HS5 | HEP Packed Pixel Stream HFP
: T HACT gl :
Mon-Burst Mode with SYNC Pulses | HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP |----1 HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP
* B - ! >
HSA HEF ' HACT HFP Liine
Packet Pixel Stream | 3 Pixel stream and Null packets
= Packet V-sync. Start HS5 | = H-sync. Start
= Packet V-sync. End HSA | = H-syne. Active (No data)
= Packet H-sync. HSE | = H-syne. End
= Non-restricted DSI packet or Low power mode HBP | = Horizontal Back Porch
including optional BTA 1
IR By HFP | & Horizontal Front Porch
= Non-restricted DSI packet or Low power mode
including optional BTA
Parameters Symbols Min. Typ. Max. Units
Vertical sync. Active VSA nates, 7 2 - - Line
Vertical Back Porch VBP nawes, 7 3] - - Line
Vertical Front Porch VFPuote 5,7 30 = = Line
Active lines perframe VACT 1280 1920 2520 Line
Horizontalsync. Active HSA 2 - - Pixel
HorizontalPorch HSA + HBP+ HFP 0.5 - us
Active pixels per line HACT 720 1080 1080 Pixel

6.4 12C Interface Timing

i L] E
son TSN |
| | 2
‘ ‘ i)
o ’:U % PR
b 30 % cont

W clock

-.;,.-..,\I: - pE—

1/1gcL
1M clock eycle
JEET TR
£~ X ;)
THOSTA se _{ }_ WDACK
70 %
1 30 %

St plock

= tBUF -

p s s SDA

P == SCL

S, T PR AR




Fast-mode

Parameter Symbol Unit
Min Max
SCL clock frequency fscL 0 400 kHz
Hold time START condition tHD:STA 0.6 - us
LOW period of the SCL clock tLow 13 - us
High period of the SCL clock tHigh 0.6 - us
Set-up time for a repeated
tsu:sTa 0.6 - us
START condition
Data hold time tHD:DAT 100 - ns
Data set-up time tsu:paT 100 - ns
Rise time of both SDA and SCLsignals
tr - 300 ns
(30% to 70%)
Fall time of both SDA and SCL signals
tf - 300 ns
(70% to 30%)
Signal pulse glitch tolerance tsp - 50 ns
Set-up time for STOP condition tsu:sto 0.6 - us
Bus free time between a STOP and START
taur 13 - us
condition
START STOP
ID Byte CMD Byte Data(0) Data(n)
A A
SDA | n H |
K

LI I

sc [l [l (LA
[1SDA Host to Slave
[C—1SDA Slave to Host
12C protocol diagram (Write)
START STOP
( ID Byte Data(0) Data(1) Data(n) (
SDA | | H

==

scL |/

[_1SDA Host to Slave
[C_JSDA Slave to Host

12C protocol diagram (Read)

Note:SDA= TP_I2C_SDA,SCL=TP_I2C_SCL
6.5 Reset Input Timing




Shorter than Sus

| Trw |
RESX ! —f
: Trw_tp |
TP_RESX H * "k
T

—
Display Status Mormal operation X leillng >< |Dc[jl';i;_:|i:lf.:?lg{di:’h::,;m
|
Reset Timing
Reset Timing
Signal Symbol Parameter Min Max Unit
Reset pulse
Trw dura:::n 10 - us
RESX 35 mews) - ms
Trt Reset cancel 150 m=w e
Reset pulse
TP_RESX Trw_tp pu 10 - us
- - duration

Note:

1. The reset cancel includes also reguired time for loading ID bytes, VCOM setting and other settings from

NVM to registers. This loading is done every time when there is H/W reset cancel time (Trt) within 5 ms
after a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the
following table.

Reset Description

RESX Action
Shorter than 5us Reset Rejected
Longer than 9us Reset

Between 5us and 9us Reset starts

Figure 6.5.1 Reset Input Timing

6.6 Tearing Effect Line Modes

tvﬂl I t-.-ul-.
-+ Ll

Vertical Time SC-EIL/—\:_

The tearing effect output signal consists of V-sync information only.

- tvdh = The LCD display is not updated.
- tvdl = The LCD display is updated (except Invisible line-see below).

NOTE: During sleep in mode, the tearing effect output pin is low

17
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—— 0.8¥VDDI
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0.2V DDl —

tf
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7. Optical Characteristics

Item Symbol | Condition Min Typ Max Unit Remark
T 80 85
6B 80 85
View Angles CR=10 degree |Note2,3
oL 80 85
BR 80 85
Contrast Ratio CR 8=0° 800 1000 Note 3
- TON o,
Response Time 25C - - 30 ms Note 4
Torr
X - 0.334 -
White Note 1,5
y - 0.341 -
X - 0.641 -
Red 0.335 Note 1,5
y . . - i -
Chromaticity Backlight is
X on - 0.260 -
Green Note 1,5
y - 0.658 -
X - 0.151 -
Blue Note 1,5
y - 0.069 -
Uniformity u 75 80 - % Note 6
NTSC - 75 80 - % Note 5
Luminance L 800 1000 - cd/m? |Note 7

Test Conditions:

Table 7.1 Optical Parameters

1. Ir= 3*16.5mA, and the ambient temperature is 25C.

2. The test systems refer to Notel and Note2.
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Notel: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 Minutes operation, the optical
characteristics are measured at the center point of the LCD screen.

Photo detector

Field

TFT-LCD

The center of the screen

Figl. Measurement Set Up

Note2: Definition of viewing angle range and measurement system. Viewing angle is measured at the center
point of the LCD .

Normal line $=90°
12 o'clock direction
g=p=0"
n"lil /{'
9L f"; I 7
.»"'"_--_e"':f--._\L ,’, -1
I L T
‘{\\ \(;}_ I,"lf,///"
B
®=180° |78 ©=0°
| " Active Area
|+
o FPC
//
7 p=270°

6 o'clock direction
Fig2. Measurement viewing angle

Note3: Definition of contrast ratio
Luminance measured when LCD is on the " White" state
Luminance measured when LCD is on the "Black" state

Contrast ratio (CR) =

Note4: Definition of Response time

For TN LCM,the response time is defined as the LCD optical switching time interval between “White”
state and “Black” state. Rise time (T;) is the time between photo detector output intensity changed
from 90% to 10%. And fall time (Ts) is the time between photo detector output intensity changed from

10% to 90%.

20



(‘.'huteuTFT OFF) Black (TFT ON) White (TFT OFV

8 _ 100
33 280%
58

o

ge

o=

o 3 .
o ® 10%
- O i
= 0%
£ - e - e
(ol

Fig3. Response Time Testing(TN)

For SFT LCM, the response time is defined as the LCD optical switching time interval between “White” state
and “Black” state. Rise time (T:) is the time between photo detector output intensity changed from 10% to
90%. And fall time (T¥) is the time between photo detector output intensity changed from 90% to 10%.

Elack White Elack
? 100%
oo S0%%
—
=
(4]
>
= 1024
X
T Ts

Fig4. Response Time Testing(SFT)

Note5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note6: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer Fig.5). Every measuring point is placed at the
center of each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax
Lmax: The measured Maximum luminance of all measurement position.
Lmin: The measured Minimum luminance of all measurement position.

L--emem- Active area length; W----- Active area width
- L
N IYE L/3 |
= I
Ve \1 ™ T
o _/ _/ N
X
) O O
(49
3
- ) I N
N/ N N

Fig5. Luminance Uniformity Measurement Locations(9 points)

Note7: Definition of Luminance:
Measure the luminance of white state at center point.
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8. Reliability Test

and Humidity(non-operation)

No Test Item Condition Remarks

1 |High Temperature Operation ~ |+70°C > 48H IGEI§26402036§:§E)10§ 007
2 |Low Temperature Operation -20C » 48H E;EBC2640203§?:§E)10:82007
3 |High Temperature Storage +80°C > 48H IGEBC2640203§3:§E)10:82007
4 |Low Temperature Storage -30C » 48H IGEIBCZZOZO3§?:§61():§OO7
5 Storage at High Temperature +60°C » 90%RH > 48H IEC60068-2-78 :2001

GB/T2423.3—2006

6 |Thermal Shock (non-operation)

-30°C > 30min~80°C » 30min - change
time : 5min > 20cycle

Start with cold
temperature,

End with high
temperature,
IEC60068-2-
14:1984,GB2423.22-2002

7 |ESD

C=150pF - R=330Q - 5point/panel
Air : £8kv > 5times ;

Contact : £4kv > 5times ;

( Environment : 15°C~35C -
30%~60% > 86Kpa~106Kpa )

IEC61000-4-2:2001
GB/T17626.2-2006

8 [Package Vibration

5-20-200HZ - PSD : 0.01-0.01-0.001
Total:0.781g2/HZ,x/y/z 30min)

9 [|Package Drop Test

Height: X cm,1 corner, 3edges, 6
surfaces
Note : X>10Kg:60cm ; <10Kg:80cm

IEC60068-2-32:1990
GB/T2423.8—1995

Table 8.1 RA test condition

Notel: Temperature is the ambient temperature of sample
Note2: Before cosmetic and function test, the product must have enough recovery time, at least 2 hours at room

temperature.

Note3: In the standard condition, there shall be no practical problem that may affect the display function. After the
reliability test, the product’s function only be guaranteed, but not for all of the cosmetic specification.
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9. Mechanical Drawing

A 7 B 7 c 7 D 7 F 7 G 7 7 7 J 7 K 7 L 7 M [ N
LCM , . SYM | REV DC/EC NUMBER DESCRIPTION DATE
1 No. Symbol @..N. m_.NHO. M 1
1 GND YGT1-00 NEW ISSUE 2022.05.31
R 93. 35(UP POL) 4,52 7
3 | LED K2
9l a | LED K1 —| o~ )
5| ne IR 86. 83(A. A 5.52
e 3 o 3.3540.2 7
7 NC | 10 *3. U,
1N N (48.94)
30 AVEE 3
10 NC L
11| AvDD . Il K ¥ ] 1
12 | AvbD Hpmwwwmm
41 NG - 4
14 VDDI 1
15 NC 3 L
116 | LcD RST e |R|G|B ~
17 | TP RST 1 S 0
518 | TP INT ~ =+ 5
19 | TP SDA DOTS DETAIL 2
{20 TP_SCL (o.0] m —
21 GND ~ | %
22 | CABC PWM -3 6.97"TFT (=}
62 TE (A m ~ Lo 6
24 GND Sl = << 1080(RGB)X1920 .¢|¢_
e [ o < VIEWING DIRECTION: ALL N
26| oo + = %0, 2020. 05
7|27 GND | | b - - — 7
28 DON g
|29 DOP 4 [a\] 4 X = |
30 GND [{o) v Lo
31 CLKN — L =5 Te)
832 | cikp e < 8
— o
33 GND | H
134 DIN (= [
35 D1P e
g |36 GND «@ 9
37 D2N
| l38 D2P L
39 GND |
10| 0-60£0.07 10
+0.04
L a Q2 L
. ]
11| 0.30£0.05 _ Au.n mmv "
0.60£0.05 1
- DETAIL:A —
0.30£0.07 = AN =21V/320MA
SCALE 4:1 LED / 21 LED CIRCUIT
gy y gy _—
12| NOTES: T (If=3*16.5mA / Vi=19.6V TYP) 12
- PP A Al
1.LCM DISPLAY TYPE: LTPS TFT;CTP: In-cell S
|—{ 2.VIEW DIRECTION: All S 75 S8 CONTROL DIMENSION: L | 2DRev. 7 —
3.0PERATION TEMPERATURE: -20°C~+70°C LED 7858 g
STORAGE TEMPERATURE: -30°C~+80°C m@ I A PSS K REFERENCE DIMENSION: () | 3DRev.
13| 4.COVER GLASS MATERIAL: Panda MN228 Glass LED: 60mA AT TE APPROVED: 2022.08.31 | PRODUCT NUMBER: saavole | =@ [13
5.SURFACE HARDNESS: 1 (150g) J . ot ot at ot
|| SURFACE TREATMENT: AF Coating LED AT : 40mA R R EE CHECKED: 2022.08.31 | PART NAME: LCM UNIT |
6.UNMARKED TOLERANCE: +0.2 AT AN AT
AR R : DRAWING NUMBER: - SCALE 1:1
7.LCM MATCHED CONNECTOR: FH35C-395-0.3SHW(50) Gogegas ME CHECKED: 2022.08.31 YGT1-00 "
14| 8 REQUIREMENT ON ENVIRONMENT PROTECTION: Q/S0002 DESIGNED: 2022.08.31 | METERIAL NUMBER: PAGE 111
A f B f c f D f F f G f f _ f J f K f L f M f N
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11. Precautions for Use of LCD Modules

11,

(1)
(2)
(3)
4
(5)

(6)
()
(8)

9)

1 Handling Precautions

The display panel is made of glass. Do not subject it to mechanical shock by dropping it, etc.

If the display panel is damaged and the liquid crystal fluid inside it leaks out be sure not to get any in
your mouth. If the fluid comes into contact with your skin or clothes promptly wash it off using soap and
water.

Do not apply excessive force to the display surface or the bezel since this may cause the color tone to
vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle the
polarizer carefully.

If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If it
is still not completely clear use a moist cloth with one of the following solvents:

— Isopropyl alcohol

— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Specifically, do not use the
following:

— Water

— Ketone

— Aromatic solvents

Do not disassemble the LCD Module.

If powered off, do not apply the input signals.

To prevent destruction of the module by static electricity, be careful to maintain an optimum work
environment.

Be sure to ground your body when handling the LCD Modules.

(10)Tools used for assembly, must be properly grounded.
(11)To reduce the amount of static electricity generated, do not conduct assembly or other work under very

low humidity conditions.

(12)The LCD Module is covered with a film to protect the display surface, remove film slowly under the ionizer.

11.2 Storage precautions

(1)
(2)

(3)

When storing the LCD modules avoid exposure to direct sunlight or to the light of fluorescent lamps.

The LCD modules should be stored within the rated storage temperature range. The recommend condition
is: Temperature: 0 ~ 35 °C at normal humidity.

The LCD modules should be stored in a room without acid, alkali or other harmful gas.

11.3 Transportation Precautions

The LCD modules should not be dropped or subject to violent mechanical shock during transportation. Also
they should avoid excessive pressure, water, high humidity and direct sunlight.

11.4 Screen saver Precautions

Not display the fixed pattern for a long time. Use a screen saver, if the fixed pattern is displayed on the screen
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11.5 Safety Precautions

(1) When you waste damaged or unnecessary LCDs, it is recommended to crush LCDs into pieces and wash t
hem off with solvents such as acetone and ethanol, which should later be burned

(2) Be sure to turn off the power supply when inserting or disconnecting the LED backlight cable.

(3) LED driver should be designed to limit or stop its function when over current is detected on the LED.
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