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1. Introduction

1.1 Scope of application

This specification applies to the LCD module that is supplied by YOURITECH
Technology CO., LTD.

LCD specification: Dots 440xRGBx1920.

As to basic specification of the driver IC, refer to the IC (ST77031I)
specification and data book.

All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL,;

IPS Type LCD

440dot-segment and 1920 dot-common outputs;
16.7M Color can be selected by software;
White LED back light;

4lane MIPI interface

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



VW.OURIlech

— h K & B —

Product Specification

ET113BA06-T

2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally black --
Drive element TFT active matrix --
Number of pixels 440*3RGB(H)X1920(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (W*H) 0.1317(W) x 0.1317 (H) mm
Active area 57.95(W) x 252.86(H) mm
Viewing direction ALL O’CLOCK --
TFT Diriver IC ST77031 -
TFT interface 4lane MIPI interface -
Approx. Weight TBD g
LCM Size(W*H*T) 64.98(W) x266.47(H) x4.65(T) mm
Touch structure - -
Touch Driver IC -- --
Touch Interface - --
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit

LCM Operating Temperature Torr -20 +70 °C

LCM Storage Temperature Tste -30 +80 °C

Humidity RH - 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics

Characteristics Symbol Min. Typ. Max. Unit

Supply Voltage for(DC/DC) VDD 2.8 3.3 3.3 \Y

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 16 white LEDs.

shown in the following tables.

The characteristics of the back-light are

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 23.2 -- 26.4 \% -
Forward current IF 80 120 180 mA --

Luminance(With LCD) Lv 400 530 750 cd/m? -
LED life time N/A -- 20,000 -- Hr Note 1

Note:

(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at
[1=40mA/LED. The LED life time could be decreased if operating Iy is larger than 45SmA/LED.

Backlight circuit diagram shown in below:
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5. Module Function Description

Pin No. Symbol LCM Description
1 GND Power Ground
2 DOP Positive polarity of low voltage differential data 0 signal
3 DON Negative polarity of low voltage differential data 0 signal
4 GND Power Ground
5 D1P Positive polarity of low voltage differential data 1 signal
6 DIN Negative polarity of low voltage differential data 1 signal
7 GND Power Ground
8 CLKP Positive polarity of low voltage differential clock signal
9 CLKN Negative polarity of low voltage differential clock signal
10 GND Power Ground
11 D2P Positive polarity of low voltage differential data 2 signal
12 D2N Negative polarity of low voltage differential data 2 signal
13 GND Power Ground
14 D3P Positive polarity of low voltage differential data 3 signal
15 D3N Negative polarity of low voltage differential data 3 signal
16 GND Power Ground
17 GND Power Ground
18 VDD 3.3V Power Supply For LCD.
19 VDD 3.3V Power Supply For LCD.
20 NC No Connection.
21 NC No Connection.
22 NC No Connection.
23 NC No Connection.
24 RESET 3.3V Reset signal input terminal. Active at ‘L.
25 NC No Connection.
26 NC No Connection.
27 GND Power Ground
28 LEDK Power supply for backlight cathode input terminal.
29 LEDK Power supply for backlight cathode input terminal.
30 GND Power Ground
31 NC No Connection.
32 GND Power Ground
33 GND Power Ground
34 NC No Connection.
35 LEDA Power supply for backlight anode input terminal.
36 LEDA Power supply for backlight anode input terminal.
37 GND Power Ground
38 VDD 3.3V Power Supply For LCD.
39 VDD 3.3V Power Supply For LCD.
40 NC No Connection.
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6. Timing Characteristics

Power on/off Sequence

Power source IOVCC, VCI can be applied and powered down in any order:-IOVCC, VCI can
be powered down in any order.

During power off, if LCD is in the Sleep Out mode, IOVCC, VGI must be powered down
minimum 120msec after NRESET has been released.

During power off, if LCD is in the Sleep In mode, IOVEC, VCI can be powered down
minimum Omsec after NRESET has been released.

NCS can be applied at any timing or can be permanently grounded. NRESET has priority

over NCS.
Power On Seguence Power Off Sequence
Power-Supply on Mormal Display
N7 Hardware Reset Display off Command
Smsor - - J{ (28h)
maore
Sleep Out Gommand
¥ (11h) Sleep In Command
120msor \L 2 (10h)
more 2 frames J/
Display on Command or more ..
(29h) M Power Supply off
Mormal Display

Figure 5.32: The power supply ON/OFF setting for Display ON/OFF and Sleep In/out
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Case 1: RESX line is held high or unstable by host at power on

If RESX line is held high or unstable by the host during power on, then a Hardware Reset
must be applied after both YDD1, VDD2 and VYDD3 have been applied--othemwise correct
functionality is not guaranteed. There is no timing restriction upon this hardware reset.

tRPWe= +i- no limit tFPW= +£ no limit

VDDA ; N

A y

vDD2
VDD3

Time wihen Be lafler sgnal Sses upio 90% of ils Typeeal value. Ex. When VC | comes lafier.
This Bme isdedned &l he cross point of 9% of ZSW2.75¢. Not 90% of 2.3V, — e

Thme when e fonmer skgnal falls doan io 90% of s typicd vahe. Ex. When VCI fals  —f-
aariler, This lime i dedned atihe gross poind of 90% of 2.5V/2 75V, Notl 90% of 2.3V,

EHHI'J'IIE‘.:E= +I- no limit FPWICS= +£ no limit;

CsSX H orL >< >/

| {RPWIRES= + no limit
-

: -
RESX | AN

Power down in sleep oul mode !
! ! i {RPWIRES= + no limit

tFPWIRESZ2=min Ons !
]

i tFPWIRES1= min 120ms

FPWIREST = applied io NRESET faling in e Skeep Oul
Mode

FPWIRES2Z k= applied io NRESET falling iin the Sleep In
Mode

Figure 5.33: Case 1: RESX line is held high or unstable by host at power on
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Case 2: RESX line is held low by host at power on

If RESX line is held low (and stable) by the host during power on, then the RESX must be

held low for minimum 10psec after both VDD1, VDD2 and VDD3 have been applied.
tRPW= +/- no limit 1FPWE +/- no limit

|thf/-’ AN

VClI N ' B
——/ 4—{ Time when the latter signal rises up t080¥: alils typical valug | E—

Time when the lormersignal ialls down to 9% of its Typical .
value i

APWHNCS= +£ nolimit AP WNCS= ++ no limij

NCS HoarL

tFPWHMRES1 = mini2gms
fRPWHNRES= minldus

MRESET

[ Powrer dowen in
Slesp Out mode)

_ {RPWMNRES . miniQus /
NRESET - ";

( Powrerdoem in
Slesp In mode )

Y

FPWNRES 2= min(n

tFPWNRES1 is applied to NREST falling in the Slesp Out Mode
tFPWNRES? is applied to NREST falling in the Sleep In Mode

Mate Unlass atharwise spacified timings harain show cross paoint at 50% of signal/powear laval

Figure 5.34: Case 2: RESX line is held low by host at power on
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DSI-MIPI Interface Timing Characteristics

High Speed Mode

D3l CH

DSI DOP™47, y \\
DS DDF'—J EO\N

2xUliNsT DSI G, \ /

Ulnsta i UINSTE

DSl Ch
Figure 7.4: DSI clock timing Characteristics
Torrews. Toamotk

TDFrwm Tormata

— DSI_CP/DSI_CN, DP/DN

0V Reference
Full HS Swing Voltage

Figure 7.5: Rising and falling time on clock and data channel

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V to 3.3V, Ta =-30 to 70°C)

= Spec. 5
Signal Item Symbol Wi Typ. Max. Unit
DsI CPI Double Ul instantaneous ExllJlNST TBD - 25 ns
DSI_CN Ul instantaneous usisis TBD - 125 ns
t Umste
DP/DN Data to clock setup time Tos 0.15xUl - - ps
Data to clock hold time Ton 0.15xUl - - ps
DSI_CP/ |Differential rise time for clock Tortok 150 - 03U ps
DSI_CN |Differential fall time for clock Torroik 150 - 0.3Ul ps
DPIDN Differential rise time for data Tormoats 150 - 0.3Ul ps
Differential fall time for data TorToata 150 - 03Ul ps

Table 7.3: DSI High Speed Mode Characteristics

Low Power Mode

Hest Control Data Lanes Driver IC Control Data Lanes
Tum around reguest LP-Reguest

Ty Nelte

Teena | Temn § Temam
b e ————+ R

eaurst  Treer r---jEs====
; |

|

f

L LPooi LPOO :LPgo LPIO . LP1

Figure 7.6: BTA from HOST to Display Module Timing

Driver IC Control Data Haogt IC Controd Data Lanes
Turn around reguest LP-Request
e | T | T, Toza Tivl s Timm

1P ILP10 1RO LPI0 | LPOO.LPOO. LPOO LP10 | LPH

Figure 7.7: BTA from Display Module Timing to HOST

(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, Ta=-30 to 70°C)

: Spec. :
Signal Item Symbol Min. Ty Max. Unit
Length of LP-00/LPO1/LP10/LP11
Host= Display module e 50 3 ) 1
Length of LP-00/LPO1/LP10/LP11 TiEko 50 i
DS|_DOP/|Display module -Host - -
DSI_DOP |Time-out before the MPU start driver Trasure Tirxo - 2xTLPxD ns
Time to drive LP-00 by display module Tracer 5xTirxD - - ns
Time to drive LP-00 after turnaround request 5
Traco 4xTiPxo - - ns
Host
Table 7.4: DSI Low Power Mode Characteristics
Your Reliable Display Panel and Touch Embedded Solution Enterprise
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DSI BURSTS

D+ ..
Do- —
Cinal Iem Symibal Zs Unit
Min. Typ. Max.
Length of LP-00/LPO1/LP10/LP 11 Tiex 50 - - ns
Time to _Dmfer LP-00to prepare for-HS Rwrtrars | 40+4U1 ~ 85460l =
DS|_popy [Tansmission A\ —
DS DoP Time to enable data receiverline termination | THs-TERM-EN - - 35+4xUI ns
g, Time to drive LP-00 by display module TraceT 5xTLPXD - ns
Time to drive-LP-00 after turnaround request| T AT ~ L i
Host
Table 7.5: DSI Low Power Mode to High Speed Mode Timing
Teor
Teeour - x_{!'::;
DO-. H £
vi o Tessw ]
HS-0 or HS-1
MOTE:
If the last bit is HS-0, the tranemitter changes from HS-0 to HS-1
I the last bit is HS-0, the transmitter changes from HS-1 to HS-0
s Spec. 7
Signal Item Symbol W i Max. Unit
DSI_DOP/ Tlme-_Qut at Display Module to Ignore TSk 40 ~ 55+dxU| -
DsI DoP Transition Period of EoT
& Time to Driver LP-11 after HS Burst THS-EXIT 100 - ns
Table 7.6: DSI Low Power Mode to High Speed Mode Timing
TewwTrae
Tc_m-sc_a'r
CEKE caa &
e A
i '
1 -
LE-11 LB-01
Signal Item Symbol e Unit

Min. Typ. | Max.

Time that the MCU shall continue. sending
HS clock after the last associated Data Lane|Touerast 60+52xUI - -

transition from LP to HS mode

ns
has transitioned to LP mode
Time to drive HS differential ‘state after last]
payload clock bit of a HS transmission burst ! 50 ] ) H
Time to drive LP-11 after HS burst THs-ExT 100 - - ns
DSI_CP/ Time to _drive LP-00" to prepare /for “HS = Mo 28 . a5 e
DS CH trgnsmlssmn .
o Time-out-at Clock Lane Display Module to T R . 18 -
enable HS-Temination =
Minimum Jead> HS-0 drive period before|Tcik-PrRePARE 300 R B e
starting Clock + TcuzERD
Time thatthe HS clock shall be driven prior to
any associated data Lane beginning the|Tcwrre BxUl

Table 7.7: Clock Lanes High Speed Mode to/from Low Power Mode Timing
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Reset Description:

Shorter than 5£gs tRESW
NRESET X T
- tREST "
Internal Stat Normal Operation R Y § Initial Condition
it [ d o g A {Default for HIW reset)
Figure 7.8: Reset input. timing
Related Spec. 2
Symbol Parameter Pins Min. | Typ. | Max. Note Unit
tRESW | Reset low pulse width!" NRESET 10 - - - us
N AR
tREST Reset complete time!2 g -
\ 120 ¢ ” When reset applied o
during SLPOUT mode

Table 7.8: Reset Input Timing

Note: (1) Spike due to an electrostatic discharge on NRESET line does not cause irregular system reset according to the
following table.

NRESET Pulse Action
Shorter than 5 ps Reset Rejected
Longer than 10 ys Reseat
Between 5 pys and 10 ps Reset Start

(2) During the resetling period, the display will be blanked (The display is entering blanking sequence, which
Maximum time is 120 ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in
Sleep In —=mode) and then return to Default condition for HW reset.

(3) During Reset Complete Time, ID and YCOM value in OTP will be latched to internal register during this

period. This loading is done every time when there is HW reset complete time (tREST) within 15ms after a
rising edge of NRESET.

(4) Spike Rejection also applies during a valid reset pulse as shown as below:

10us

Reset is accepted

10ps

—DHiﬁ Less than 20ns width positive spike will be rejected.

(5) It is necessary to wait 15msec after releasing NRESET before sending commands. Also Sleep Out command
cannof be sent for 120msec.
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7.0ptical Characteristics

Parameter Symbol | Condition | Min. | Typ. | Max. Unit Remark
Horizontal e, 80 85 - Deg
N orizonta
Viewing O, 80 85 - Deg.
Angle 5 CR =10 %0 ot 5 Note 4.1
- eg.
Range Vertical = g
G, 80 85 - Deg.
Contrast Ratio CR o= 0° 800 1000 - APF
Cell Transmittance Tr 47 5.65 - % |Note 4.2/4.3
Rx -
Ry -
Gx -
Reproduction Gy -
% = 0=0° CF@C Light
of color Note 4.4
By -
Wix 0274 | 0.304 | 0.334 -
Wy 0.302 | 0.332 | 0.362 -
Color Gamut e=0" 65 70 - %
Tr = 25° - ms
Response Time Ta _259 C 30 35 Mote 4.5
Tf ©=0 - ms
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Note 1: Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o'clock direction and the vertical or 6, 12 o’clock
direction with respect to the optical axis which is normal to the LCD surface (see Figure 6).

<Figure 6. Viewing Angle Range Is Defined As Follows>
up
(12 o'clock)

®=900 "
yu',

8=00

LEFT & . Y N\ ¥V .. RIGHT

(9 o’clock) TFT-LCO (3 o’clock)
®=1800 Midule ®=00
"'-yd
DOWN
(6 o'clock)
$=2700

Note 2: Contrast measurements shall be made at viewing angle of ©=0° and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set first to white,

then to the dark (black) state. Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster

CR =
Luminance when displaying a black raster

Note 3: Transmittance is the Value with Polarizer.

Note 4: The color chromaticity coordinates specified in Table 5 shall be calculated from the
spectral data measured with all pixels first in red, green, blue and white. Measurements shall be

made at the center of the panel.

Note 5: The electro-optical response time measurements shall be made as Figure 7 by
switching the “data” input signal ON and OFF. The times needed for the luminance to change

from 10% to 90% is Tr, and 90% to 10% is Tf.

<Figure 7. Response Time Testing>

Tf Tr
"» —] | - T —

100 —_— —

%0
Optical
Response

0 white k - white
black
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8. Reliability Test Item

No. Test Item Test Condition Notes
1 High Temp. Storage +80°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment
3 High Tempe. Operating +70°C / 96H non-display,display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare
High Temperature un-allowed.
5 . 60°C x 90%RH / 96H
/Humidity storage 2. No low
temperature bubbles,end seal
Static state, -20°C (30min) ~70°C | loose andfall, frame rainbow.
6 | Thermal and cold shock )
(30min) , 10 cycles

9. Packing Method----TBD
-END -
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