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1. Introduction

1.1 Scope of application

This specification applies to the LCD module that is supplied by YOURITECH
TECHNOLOGY

LCD specification: Dots 480xRGBx854.

As to basic specification of the driver IC, refer to the IC (GC9503V)
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;
ALL O’'CLOCK Type LCD

480dot-segment and 854 dot-common outputs;
16.7M Color can be selected by software;
White LED back light;

2Lane MIPI 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 480*3RGB(H)X854(V) Dots
Pixel arrangement RGB Vertical Stripe -
Pixel Pitch (W*H) 0.1155 (H) x 0.1135 (V) mm
Active area 55.44 (H) x 98.637 (V) mm
Viewing direction ALL O’CLOCK -
TFT Driver IC GC9503V
TFT interface 2Lane MIPI Interface -
Module Size(W*H*T) 60.00(W) x109.00(H) x1.70(T) mm
Approx. Weight TBD g
Touch structure
Touch Driver IC -
Touch Interface
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NOTES:
DISPLAY TYPE: 4.46”, 480%854 TFT LCD
DISPLAY MODE: transmissive Normally Black
VIEWING DIRECTION: ALL LEDAL
DRIVER IC:GC9503V
LCM (White 9 AVG 1/9)
Brightness: 400cd/m2 (MIN)
Uniformity:80%(MIN)
6. BACK LIGHT: 10 chip white LEDs If=40mA, Vf=14V-16V
OPERATING TEMP: -20° C TO 60° C, STORAGE TEMP: -30° C TO 70° C
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter
Unspecified Tolerances: £0. 20mm
Modification mark:
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS

o —

oo

=

~FPC+PI=0.30£0.05

LED CIRCUIT DIAGRAM
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Torr -20 +60 G
LCM Storage Temperature Tste -30 +70 °C
Humidity RH - 90 %

4.Electrical Characteristics

4.1 TFT DC Characteristics

Characteristics Symbol Min. Typ. Max. Unit Note
Supply Voltage for(DC/DC) VDD 2.5 2.8 3.3 \%
Supply Voltage for(IOVCCQC) IOVCC 1.65 1.8 3.3 \%

TFT Gate ON Voltage VGH 9.0 -- 12.5 V *1,*2

TFT Gate OFF Voltage VGL -8 - -11.5 \% *1,*2
AVDD Voltage AVDD 6.01 -- 7.4 \Y

Note:
*1. VGH is TFT Gate operating Voltage.
*2. VGL is TFT Gate operating Voltage.
The storage structure of this model is Cst(Storage on Common)

*3. Vcom must be adjusted to optimize display quality _Cross talk, Contrast Ratio and etc.

4.2 Back-Light Unit Characeristics

The back-light system is an edge-lighting type with 10 white LEDs. The characteristics of the back-light are
shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage Ve 14 - 16 V -
Forward current I -- 40 - mA -

Luminance(With LCD) Lv 400 - cd/m? -
LED life time N/A 30,000 -- Hr Note 1

Note:
(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at
[;=20mA/LED. The LED life time could be decreased if operating I, is larger than 25mA/LED.
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Backlight circuit diagram shown in below:

N A 7
LEDAl — P H—P—P—P—F LEDKI1
A Aas
L1 L L1 L1 L

5. Module Function Description

Pin No. Symbol Description

1 GND Power Ground
2 DSI DO P MIPI-DSI Data differential signal input pins
3 DSI DO N MIPI-DSI Data differential signal input pins
4 GND Power Ground
5 DSI D1 P MIPI-DSI Data differential signal input pins
6 DSI DI N MIPI-DSI Data differential signal input pins
7 GND Power Ground
8 DSI CLKP MIPI-DSI CLOCK differential signal input pins
9 DSI CLKN MIPI-DSI CLOCK differential signal input pins
10 GND Power Ground
11 NC NC
12 NC NC
13 GND Power Ground
14 NC NC
15 NC NC

16717 | GND Power Ground

18719 | VDD 1V8 1/0 Voltage (VDDI to DGND): 1.657 3.3V

20723 | NC NC
24 RESET Reset signal input terminal. Active at ‘L’.

25726 | NC NC
27 GND Power Ground

28729 | LEDK Power supply for backlight cathode input terminal.
30 GND Power Ground
31 NC NC

32733 | GND Power Ground
34 NC NC

35736 | LEDA Power supply for backlight anode input terminal.
37 GND Power Ground

38739 [ VDD 3V3 Power supply 2.5°3.3V
40 NC NC
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6. Timing Characteristics
RGB Interface Characteristics :

High Speed Mode - Clock Channel Timing

DSI-CILES = remimimim
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# W

DSI-CLK- —

___________
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: DSI-CLK-
[

]

Ulpsta
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1

Figure 114 DSI Clock Channel Timing

Table 45 DSI Clock Channel Timing

Signal Symbol Parameter Min | Max [ Unit
DSI-CLK+{- 2% Ulsr Double Ul instantaneous 4 25 ns
DSI-CLK+- | Ulnste,Ulinsts Ul instantaneous Half 2 | 125 ]| ns

MNote: Ul = UliNSTA: UJINSTB

High Speed Mode - Data Clock Channel Timing

DSI-Dn-
n=0,1

DSI-CLE+ =«

T

DSI-CLK- — - a—.

DSI-CLK+, DSI-D+ =+=+=+=+="
DSI-CLK-, DSI-Di- =

Figure 115 DSI Data to Clock Channel Timings

Table 46 DSI Data to Clock Channel Timings

Signal Symbol Parameter Min Max
ths Data to Clock Setup time | 0.15xUI -
tou Clock to Data Hold Time | 0.15xU| z

DSI-Dn+/-, n=0 and 1
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High Speed Mode — Rise and Fall Timings

IpFrerx IprrCIK

| —
\ Lo 0 V Reference for

DSI-CLK+/- \ Differential Clock Input

- Full HS Swing Voltage

lpFroaTa lprrpaTA
—
; e —

" ki 0V Reference for
DSI-Dn+/- Differential Data Inputs
n=0,1

i v l:'llll .[]5 Swing Voltage

Figure 116 Rise and Fall Timings on Clock and Data Channels

Table 47 Rise and Fall Timings on Clock and Data Channels

Specification
P te Symbel | Conditi : =
arameter ym ondition M| Tym Max Unit
Differential Rise Time for Clock | t DSI-CLK+/: s
DRTCLE (Note ) ps
: R DSI-Dn+l- 150
Differential Rise Time for Data torToaTA s o - - (Note ) ps
Differential Fall Time for Clock | t, DSI-CLK#/- o
beTeLK 5 5 = " | (Mote) ps
DSI-Dn+i- 150
Differential Fall Time for Data torroaTa "y a:d 1 - - (Note ) ps

MNote:The display module has to meet timing requirements, what are defined for the transmitter (MPU) on MIPI
D-Phy standard

Low Speed Mode — Bus Turn Around

Lower Power Mode and its State Periods are illustrated for reference purpeses on the Bus Turnaround (BTA)

from the MPU to the Display Module (GC9503V) sequence below.

MO is Controlling Control Change Dhisplay Module is Controlling

oy o
- .

Tors Tormu Tions Tirnn Tiran

DSE-Do+
DSEDH-

oo By SR
D510

Figure 117 BTA from the MPU 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 (GC9503V) to the MPU sequence below.

Display Module is Controlling Control Change MCU is Controlling
o e -
> ’
] LPXD LPXD TI XD ] TAOD -Irl RN Tl XM
DSE-Di+
DS1-Do-
DSEDOH =ememememses
DS —

Figure 118 BTA from the Display Module to the MPU
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Table 48 Low Power State Period Timings — A

Signal Symbol Description Min Max Unit
Length of LP-00, LP-01, LP-10 or LP-11 periods
D D Tumou MPU T Display Module (GCI503V) a0 = ne
Length of LP-00, LP-01, LP-10 or LP-11 periods
i T Display Module (GC9503V) T MPU o [ i
DSI1-DO+- Treawen | Time-out before the Display Module (GC9503V) starts driving | Lremm | 2% e | ns
Table 49 Low Power State Period Timings — B
Signal Symbaol Description Time Unit
DSI-Do+)- Trsem Time to drive LP-00 by Display Module (GC3503V) 5x T,r__:-_m ns
DSI-DO+- Tra-zoo Time to drive LP-00 after tumaround request - MPU 4x r[_u_m ns
Data Lanes from Low Power Mode to High Speed Mode
] I1:._1I1 ‘ipﬁ-.i [BELEY
Prepamnon from Low Power Mode 1o High Speed Mode Trasmmissdon
Turx Turs rharake FiS-00
o A NP XIEX X XX AN A
DSI-CLK- o et T e e —/ya e ‘aie _,"*'_ ’
DD wemes -
Vi e iim \ gy PR | G T T F
VT it _._”7_ _____ ][__.JI}I_ __”___ i'l_ ! I'l
¥ 11 k= '
B Sanchronred
rl.'- SETTLE Tx H\Ilu'iumu;‘..lrmn
].'l'\ TEEM DN
r—
Laoww Power Mode
[sable Rx Line Tenminntion High Speed Mode, Enable Rx Line Ternumation

DSHCLE, DS1-Duyr=r=-me=omes
DECLE- DSRDg. ————— n=0.1

Figure 119 Data Lanes — Low Power Mode to High Speed Mode Timings

Table 50 Data Lanes — Low Power Mode to High Speed Mode Timings

Signal Symbaol Descripfion Min Max Unit
DSI-Dn+-, n=0 and 1 Toex Length of any Low Power State Period 50 = ns
DSI-Dn+-, n=0 and 1 Thorssrepe | Time to drive LP-00 to prepare for HS Transmission A0+4xUl | 85+6xUI ns

Time to enatble Data Lane Receiver line termination
o .= TERL = +
e S e | measured from when Dn crosses VILMAX dirgudl i

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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Data Lanes from High Speed Mode to Low Power Mode

High Speed Data
Framaniseion Tem

DEICLE+ =+

DSICLE

DEI-Din+ . | —— ,_‘__._”. _.4-._” R S U}‘
LRI -
DS1-Dn- - .

IF.\ S
The List load bit Torsrraz. Ton s
HS-0 or HS
Liow Power Mode
High Speed Mode, Enable Rx Line Termmation Disable Rx Line Temdnatwn
Note: DSHCLE+, D81 Ph = o memememan
1T the last load bitis HS-1, the ransmitier changes from HS=1 10 HS-0, DSICLE-, DSI-Da-

: ¢ : ; =10
If the Tast load bit 1s HS-0, the transmitter changes trom HS-0 to HS-1 !

Figure 120 Data Lanes — High Speed Mode to Low Power Mode Timings

Table 51 Data Lanes — High Speed Mode to Low Power Mode Timings

Signal Symbol Description Min Max Unit
Time-Out at Display Module (GC2503V) to i transiti
DSI-Dnsi-, n=0 and 1 Wi | TRl hep e e 40 | 55+4xUl | ns
period of EoT
DSI-Dn+-, n=0 and 1 Tuz-zar Time to driver LP-11 after HS burst 100 & ns

DSI Clock Burst — High Speed Mode to/from Low Power Mode

Termuunation Ressston 18 enable

Termination Resistor 15 disable DEI-CLE+ =<u = mimss
- Tk samm Sl-CLE-
/ . THRM 1 DS1-CLE
“ll| IPRX s £
DS-CLE L/ Whadi [

DSICLE- AN A | L
Tk rowr Tosman, Vs s o N ‘..l; K p;---a.;a._- Fevi arms Truewer
o i Hs-0 51

LLl
15-1

A

\-um'.lu /
DSI-Da+
DSI-Du- JN
n=4,1

Figure 121 Clock Lanes — High Speed Mode toffrom Low Power Mode Timings

Table 52 Clock Lanes — High Speed Mode to/from Low Power Mode Timings

Signal Symbol Description Min Max Unit
Time that the MPU shall continue sending HS clock after the
_ B0+52x -

DO e pra Iast associated Data Lanes has transitioned to LP maode ne

DSLCLK+- T Time to drive H.S '?i'lferm'tial state after last payload clock bit &0 s -
of a HS fransmission burst

DSI-CLK+- Tis it Time to drive LP-11 after HS burst 100 - ns

DSI-CLK+- Tewcrrersas Time to drive LP-00 to prepare for HS transmission 38 a5 ns

DSKCLK+/- Toueremesy Time-out at Clock Lane to enable HS termination A 38 ns

DSI-CLK+/- [ [F— Minimum lead HS-0 drive period before starting Clock 300 - ns
Time that the HS clock shall be driven prior to any

DSI-CLK+- Tewemas associated Data Lane beginning the transition from LP to HS 8xul d ne
mode

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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Reset Timing:

If the RESX line is held high or unstable by the host during Power On, then a Hardware Reset must be applied
after both VC| and IOVCC have been applied — otherwise correct functionality is not guaranteed. There is no

timing restriction upon this hardware reset.

e ) Pk o it g,
i .
IOVCC —— V | e . =
Fo
VCI —11 Time when the latter signal rises up to 90% of its Typical Value. —
. e.g. When VCI comes later. This time is defined at the cross point of
1 B0% of 2.8V, not 80% of 2.6V
+ | Time when the latter signal falls down to 80% of its Typical Value. e.g. |
s« | When VCI falls earlier. This time is defined at the cross point of 1
+ | 90% of 2.8V, not 00% of 2.8V :
S | JrFWCEX =l FO Mt TPWCE = na Wit |
CSX HorL w i N S
i
o | _JPWRE EXm=f- i limit i
RESX e e ,
(Power down in Sleep Out mode) 30% N i
H BPYWRES tmmin 130ms
H PWRE Skt r lImit
RESX = <+ =
(Power down in Sleep In made)  ap0 % h !
' rEWRESXRZ—mIn O nag ]

trPWRESX1 is applied to RESX falling in the Sleep Out Mode
IrPWRESX2 is applied to RESX falling in the Sleep In Mode

7.0ptical Characteristics
7.1 Optical Specification

ltem Symbol | Condition | Min. Typ. Max. Unit Note
. using Normal
TREaRce T (%) - |38 | - % | Polarizer -
(with Polarizer) Reference Only
Transmittance
T (% = 12.15 = % —
(without Polarizer) 0 i
Contrast Ratio CR 800 | 1000 = (1)(2)
Response Rising | Tr - 16 21 —_—
Time Faling | Te "~ - 19 24
Color Gamut | S(%) Norriai == 70 &= % C-Light
W, viewing | 0-290 | 0.310 | 0.330
White |
W, angle 0.316 | 0.336 | 0.356
Ry 0.631 | 0.651 | 0.671
Red
Color Ry 0.297 | 0.317 | 0.337
Chromaticity T %05
G . 0.275 .
(CIE1931) pr— %
Gy 0.566 | 0.586 | 0.606
By 0.120 | p.140 | 0.160
Blue
By 0.068 | 0.088 | 0.108
O, e 80 b=
Hor.
O — 80 —
\iewing Angle CR>10
Oy = 80 =
Ver.
©p = 80 =
Optima View Direction Free (5)

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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7.2 Measuring Condition
m Measuring surrounding : dark room
m Ambient temperature @ 25+2,C

m 15min. warm-up time.
7.3 Measuring Equipment

m FPM520 , which utilized SR-3 for Chromaticityand BM-5A for other optical

characteristics.

Mote (1) Definition of Viewing Angle:

6' o'clock
G=270°

Mote (2) Definition of Contrast Ratio (CR) :
measured at the center point of panel

Luminance with all pixels white
CR=

Luminance with all pixels black

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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Mote (3) Definition of Response Time: Sum of Tz and T¢

white(TFT OFF) | black %% (TFT ON) white(TFT OFF)
Tz Tr
G e e e 7y T g 2
b 7 v PRI ¥ SO 2. | o

90‘."@ ................ cerdaifiiadaidioss fuiuabialaisaseaisaasadaiihy sisdasdiadias
Optical
response 10%

=y ' i R i:? """"""" - il I

» lime

Mote (4) Definition of optical measurement setup

Photo-detector (BM-54)

120cm

Field=1°

LD panel /:

1
] ]—< Center of pans|

Mote (5) Rubbing Direction (T he different Rubbing Direction will cause the different

optima view direction.

TFT face up

https:/iwww.youritech.com
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8. Reliability Test Item

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
. . unclear segment

3 High Tempe. Operating +60°C / 96H non-display.display abnormally
4 Low Tempe. Operating -20°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

Static state, -20°C (30min) ~70°C | loose andfall, frame rainbow.

6 | Thermal and cold shock )
(30min), 50 cycles
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