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1. GENERAL INFORMATION
1.1 Features

1) Pixel Arrangement: RGB_Stripe

2) Interface Mode: 3SPI +RGB 18BIT
3) Driver IC: GC9503CV;

4) Operation Temperature: -20~70°C

5) Storage Temperature: -30~80°C

6) Backlight Type: White LED

7) Display mode: Normally Black

8) Pixel Density: 244 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element e FT -
Screen Size A(}\)y 3.0 Inch Diagonal
Resolution \MW)*RGB*MO(H) Dots -
1l
Interface ) «Q\ . MIPI - 2 lanes
Module Power Consum[?i'e \) 0.52 Watt Typ.
Active Area \ 36.72(W)*65.28(H) mm Typ.
Vlew rea 37.12(W)*65.68(H) mm Typ.
Plx(elw*H) 0.102(W)*0.102(H) mm Typ.
@Slze (W*H*D) 42.64(W)*74.51(H)*2.35(D) mm Typ.
A Y
'\\/ Luminance 310 cd/m? Typ.
) Viewing Direction All O’clock -
Display Color 262K Colors 18bit

www.chinasunyee.com
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2. ABSOLUTE MAXIMUM RATINGS

Power supply2 voltage VCI -0.3 4.6 A% No
Power supply3 voltage I0VCC -0.3 4.6 A% ]@Q
4 Y
Power supply4 voltage TP _VCI -0.3 3.6 A% Wl
LED Reverse Voltage VR - 5 \Y% (\F or eas:h led,Notel
Operating temperature Top -20 70 °C C\Q * Notel,2
Storage temperature Tst -30 80 4°C NV Notel,2
Humidity Ha 10 90 C%}I Notel,3

(Ta=+25°C,GND=0V)
Notel:If the module exceeds the absolute maximum ratings, Mymna damaged permanently. Also
if the module operates with the absolute maximu i r a long time, the reliability may
drop.
Note2: In case of temperature below 0°C,the respQ)

and the color of panel darker than no .
Note3: Temp. <60°C , 90% RH MAX.
Temp. >60°C , Absolute humidity s e less than 90% RH .
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 LEDK P Power supply for backlight cathode
2 LEDA P Power supply for backlight anode
3 GND P Power Ground
4 VCI P Power supply for analog circuits
5 GND P Power Ground
6-11 R2-R7 I/0 Red data input
12-17 G2-G7 110 Green data input
18-23 B2-B7 I/0 Blue data input
24 GND P Power Ground
25 CLK I Pixel clock input pin, Negative polarity
26 GND P . Phwe\Bround
27 RESET | The signal witrsgdgt the LCM, Signal is active low.
28 HSYNC | Heg{calgynys Signal, Negative polarity
29 VSYNC | MoMsOREENsync signal, Negative polarity
30 DEN I Data irlgl@‘en‘ém'&'bisplay access is enabled when DE is “H”
31 SDO O Serial Data Out
32 LCD_CS | CK}Qeanut pin ( “Low” enable), for initial RGB I/F.
33 LCD_SDA I~ Y Serial infout signal, for initial RGB I/F.
34 LCD_SCL 1 AN ) serial interface clock, for einditgiael oRfGthBel/SFC
35 GND PNNY Power Ground
36 TP_RST A \( ) The signal will reset the TP, Signal is active low
37 TP_SDA\| O 12C data signals for TP
38 TP_SCL N 12C clock signals for TP
39 TP_WNT 0] Interrupt signals for TP
40 A‘FMDV P TP_VDD Power Supply for TP

% utput; P: Power
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4.2 Block Diagram

MCU and Display Module Interface Configuration +

MCU Display Module b
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S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage IOVCC 1.65 1.8 33 Y -
Power Supply2 Voltage VCI 2.5 2.8 3.3 \)
Power Supply3 Voltage TP VDD 2.6 2.8 3.6 V.
Power Supplyl Current Liovce - 1 “a \ .mA‘ Notel
Power Supply3 Current Ivar - 40 \ ‘\\) mA Notel
Power Supply4 Current Itp_vDD - 7 A - ~/ mA
LCM Logic High level input voltage Vi 0.710VCC - ﬁN}VCC \Y% -
LCM Logic Low level input voltage Vi VSSA -\ §3lovee | v :
LCM Logic High level output voltage Vou 0.8I0VCC A - ) ‘6,810VCC Vv lIog=-1.0mA
LCM Logic Low level output voltage | Vor vssa JONNY | o2iovec | V| To=+1.0mA
Panel Power Consumption Pp - ‘§&Q.) 5' - Watt Notel
Module Power Consumption ParL P \\,‘0.52 - Watt Notel,2
(Ta=+25°C,GND=0V) N
Notel:Measurement Conditions (Video Mq creen Red Pattern, VDD=2.8V,60Hz Refresh.

Note2: Patr=Pp+ PsL, About PsL informatidy, ifference to 5.2 Back Light Driving Section.

5.2 Back Light Driving ion

Forward Voltage VF - 18 - A% Notel

Forward Cyfidgt Ir - 20 - mA Notel

Backlight Pow, sudption |  Psr - 0.36 - Watt Notel

LER \fe4jne - 30000 - - Hours Note2
Quantity 6 PCS

or each LED : Ir=20mA,Vr=3.2V(Typ.),Ta=25C,
he “LED life time” is defined as the module brightness decrease to 50% of original
brightness at ILep=20mA(Per Led). The LED life time could be decreased if operating

(Ta= 25%&»@:0\/)
N‘%&? LED driving condition is defined for each LED module (6 LED Serial, 1 LED Parallel).
Note2

Itep is larger than 20mA.
P AL B L Y
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5.3 Power On/Off Sequence

VDDI and VDD can be applied (or powered down) in any order. During the power off sequences, if LCD is in
the Sleep Out made, VDD and VDDI must be powered down with minimum 120msec, and if LCD is in the
Sleep In mode, VDD and VDDI can be powered down with minimum Omsec after RESX has been released.
CSX can be applied at any timing or can be permanently grounded. RESX has priority over

CSX.

Note:

1. There will be no damage to GC9503CV if the power sequences are not
met.

2 There will be no abnormal visible effects on the display panel during the Power On/Off
Sequences.

3. There will be no abnormal visible effects on the display between end of Power On Sequence and
before receiving Sleep Out command. Also between receiving Sleep In command and Power Off
Sequence.

4 If RESX line is not held stable by host during Power On Sequence as defined in Sections 7.1 and 7.2,
then it will be necessary to apply a Hardware Reset (RESX) after Host Power On Sequence is complete
fo ensure carrect operation. Otherwise function is not guaranteed.

5. Keep data pins DB[23:0] at low level, when VDD or VDDI comes later

J Keep Data pins DB[23:0fat low level ., When VDDP or VDDI comes later
This time is defined at the cross point of 30% of 2 B«

)B[23:0) | S,

/DDl Case 1+ _j"

VDD- ) 7 \

/DDI+ Case 2 i f \
VDD- il )
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5.3.1 RESX line is held High or Unstable by Host at Power ON

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

timing restriction upon this hardware reset.

e
wPWesi- no imi BV g

|

VDDl —

ZI' T
VDDy ——T Time when the latter signal ises up to 80% of its Typical Value.s I~
2.0 When VDD comes later. This time is defined at the cross point of+
90% of 2.8V, not 90% of 2.6V

'
i
'
'
i
]

When VDD falls earlier. This time is defined at the cross point of«

Time when the |atter signal falls. down to 90% of its Typical Value. e.0. i
90% of 2.8Y, not90% of 2.6V« I

YPWEEX=- no limit UEWEEX="- no kmi,

=3 JPWRESX=+"-no imt, +
RESX« "3| \1'
(Powerdown in Sleep Out mode) 30%.

+
4
+ el
H trPWRESX 1=mmn 120msy
! -
5
¥
=

RESX« |—5I . _J:J:P"'HESX“-J'-W Emit
: : ~
(Powerdownin Sleep in made)- 309 / MQ"_‘_;

tIrPWRESX1 is applied to RESX falling in the Sleep Out Mode
rPWRESXZ2 is applied to RESX falling in the Sleep In Mode

LD

i
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5.3.2 RESX line is held Low by Host at Power ON

If the 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 VDD and VDDI have been applied.

rPYW=+/- no limit

- . WPW=+L ng lmil -
"
lovec ——#& |, I
P .
VCl — 1 ] Time when the latter signal rises up to 90% of its Typical Value. &
! e.g. When VICI comes later. This time is defined at the cross point of
! 90% of 2.8V, not 90% of 2. 6V
1
|| Time when the latter signal falls down to 90% of its Typical Value. |
|| @.9. When VCI falls earlier. This time is defined at the cross point of !
|| 80% of 2.8V, not 80% of 2.6V H
i -
ad | GPPVWCSX =4/~ no liemit ITPWCSX = +/- o fimit | .
- - > =
—————— o el e Rl T [ S R ——
CSX Horl W 5 T

i
RESX L 30% o o i i
(Power down in Sleep Out rhode) RS .
____._i {PPWRESX= min 10us
RESX : 30% A , }
HPWRESK2=min 0 g [N

(Power down in Sleep In mbde}

IrPWRESX1 is applied to RESX falling in the Sleep Out Mode
trPWRESXZ2 is applied to RESX falling in the Sleep In Mode

Figure 99 Case 2 — RESX line is held Low by Host at Power ON

Note: 1. Unless otherwise specified, timings herein show cross point at 50% of signal power level.

’\i)\‘
5.3.3 Abnormal B@fo
A

The abnormal power off means a situation when e.g. there is removed a battery without the normal power
off sequence. There will not be any damages for the display module or the display module will not cause
any damages for the host or lines of the interface. At an abnormal power off event, GC9503CV will force the
display to blank and will not be any abnormal visible effects with in 1 second on the display and remains

blank until “Power On Sequence” powers it up

N
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53.3TP

Reset should be pulled down to be low before powering on and powering down.
12C shouldn’ t be used by other devices during Reset time after VDD powering on
(Trtp). INT signal will be sent to the host after ini- tializing all parameters and then \%
start to report points to the host. If Power is down, the voltage of supply must be \

below 0.3V and Tpdt is more than 1ms.

Tris

Power
Figure 5.1 power on time
AN ’
__I |‘ Tpdt
Power I |
||
||
0.3V
Figure 8-2 Power Cycle requirement
=fe . e
[l o ||
i | L
U o | | '
I
L \
1 L N %
ol
70101674

Figure 8-3 Power on Sequence

www.chinasunyee.com HL1f: 400-660-3306 Page: 13 /26



http://www.chinasunyee.com

ﬁtwmﬁ oy oK EMRA RN G
VIEWC SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

Reset time must be enough to guarantee reliable reset, the time of starting to
report point after resetting approach to the time of starting to report point after

powering on.

N N\
X X

Figure 8.4 Reset Sequence
Table 8-1 Power on/Reset Sequence Parameters

Parameter Description Min Max Units

Tris Rise time from 0.1VDD to 0.9VDD -- 5 ms

Time of the voltage of supply being

Tpdt below 0.3V

Trip Time of resetting to be low before | ¢ B
powering on

T. _I: t rt' t rt i t -'Ft
T ime o s.,a ing to report point a - 200 ms
er pDWEFIHg on

A | Tudr Reset time after VDD powering on 1 -- ms
Trsi Time of .startlng to report point aft 200 e

er resetting
Trst Reset time 500 -- us

www.chinasunyee.com HL1f: 400-660-3306 Page: 14 /26
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5.4 Timing Characteristics

5.4.0 TP 12C interface timings

<N\
Table 10- 4 AC Characteristics
Parameter Sym. Min Typ. Max Unit Condition
Digital inputs/outputs
Input high voltage VIH 0.7vDD VDD v
Input low voltage VIL VSsS 0.3vDD v
Output high voltage VOH VDD-0.3 VDD v
Output low voltage VOL VSsS 0.3 v
ADC

Differential

DNL 0.6 LSB
nonlinearity
Integral nonlinearity INL 2 LSB
Effective number of

ENOB 10.5 bit
bits
Signal-to-noise and
distortion ratio | SINAD 65 dB
{fin=1kHz, f-=16kHz)
Spurious free dynamic
range {fir=1kHz, SFDR 84 dB

fe=16kHz)
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Parameter Sym. Min Typ. Max Unit Condition
2 MHz VDD reference
sampling frequency Fs
1 MHz WVhg reference

43MHz RC oscillator

Nominal frequency fruom 48 MHz

Frequency tolerance froL 1 % On chip calibration

32kHz RC oscillator

Nominal frequency fuoma 32 kHz

Frequency tolerance frou 0.5 % On chip calibration

www.chinasunyee.com HL1f: 400-660-3306 Page: 16 /26
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5.4.1 LCM

SPI-8BIT/9BIT Write Cycle Sequence

RN

In write mode of the interface, the host writes commands and data to the GC8503CV. The 3-line serial data
packet contains a D/C (data/command) select bit and a transmission byte. If the D/C bit is “low", the
transmission byte is interpreted as a command byte. If the D/C bit is *high”, the transmission byte is stored
in the command register as a parameter data.

Any instruction can be sent in any order to the GC3503CV and the MSB is transmitted first. The serial
interface is initialized when the CSX status is high. In this state, SCL clock pulse and SDI data are
ineffective. A falling edge on CSX enables the serial interface and indicates the start of data transmission.

See the detail of data format for 3-line serial interface.

I Data Format for 3-line Serial Interface |

Transmission byle may lba Command or Data

I
M5B LSE

oic
X

DY | D6 | D5 | D4 | D3 | D2 | D1 | DD

——

| DViCx | &-bat Transmission Byte | DICX | 8-bit Transmission Byte ‘ s & & @

Data’Command salactbil

Data Format for 4-line Seral Interface |

Transmission byte may Iba Command or Data

I 1
M3B L5B

DY | D6 | D5 | D4 | D3 (D2 | D1 | DD

B-bit Transmission 8-bil Transmission B-bit Transmission
Byte Byla Byla

Figure 2 DBI data format

The host drives the CSX pin to low and setting the D/C bit on the SDI pin. The bit is read by the GC9503CV
on the first rising edge of the SCL signal. On the next falling edge of the SCL, the MSB data bit (D7) is set
on the SDI pin by the host. On the next falling edge of the SCL, the next bit (DE) is set on the SDI pin. If the

www.chinasunyee.com H 6 : 400-660-3306 Page: 17 /26
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SPI-8BIT/9BIT Read Cycle Sequence

optional D/C signal is used, a byte is eight read cycles long. The 3dine serial interface writes sequences

described in the Figure 3 below

| 3-line Serial Interface Protocol |
| I L |

6,74 T V727 T )
osx | — | F

1 ]
NCDY — aDA -nnnnnnwnamannnunnnal
Driver) 1
W i i i g o e e

P !
=+ >

o [
* L

1
Command : Drata/Command/Parame :
[ ] 1 i |
The C5X can be high level betwesn the
data and next command_The 504 and
SCL are invalid during ©SX is high bevel
| 4-line Serial Interface Protocol |
T | | I
| : :tl T8 Wil \ TB 'xl : )
| i—| I_
CEX —I |
| | I |
ox (] XN, T
| | |
SCL | | |
| !
e @ €30 £ E)C) /zﬂﬁﬂﬂﬂﬂmﬂ-
| | |
I__ Command __!__ _L Data/CommandParametar __JI

CS5X canbe “H” bebween commandicommand and
parametear feommand SCL and S0A during CSX=" H” s invalid

Figure 3 SPI protocol (SCL rising edge example)

D
&
N
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DPI Interface Timing

The timing chart of 24-/18-/16-bit DPI (RGB) interface mode is illustrated in Figure 12.

1 fame.,

i

yWerical back gheoh VACT

o TR T

L5915 Vaka sty |Fahid 2ais

VLW : VSYNC Low pulse Width
HLW : HSYNC Low pulse Width
DTST : Data Transfer Startup Time
Pn : pixel 1, pixel 2..., pixel n

Parameter Symbols Condition Mir. Typ. Max. Units
Frame Rate FR 54 66 fps
Hoerizontal Low Pulse width HLW g - DOTCLK
Horizontal Back Porch HEP 2 126 DOTCLK
Horizontal Address HACT 480 DOTCLK
Horizontal Front Porch HFP 2 - DOTCLE
Vertical Low Pulse width vLw 1 126 Line
Vertical Back Parch WBP 1 126 Line
Vertical Address VACT 980 Line
Vertical Front Porch VFP 1 255 Lire
Data Clock DCLK 16.6 a7 MHz

Figure 12 DPI Interface Timing diagram

Notel. HLW+HBP+HFF == 4.5us.
Note2. VEPL='0", HSPL="0', DPL="0"and EPL="0"of “(Inferface Mode Control 21h of the Page 1)" command.
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Display Data Format
18bit / pixel 262K colors order on the DPI Interface

A\

The 18-bit RGB interface is selected by setting the DPI[2:0] bits to “110". The display operation is
synchronized with VS, HS and PCLK signals.

I

A
NA
AY
AA
V1V
NA
A"

aia

NN 00000

el - < B
[oeza | — -
[ oezz - AR ER
[BB20 | — < > <
[[DBig | ml T—--
[O818 ] ——— < _>ft<_- > |
[[oai7 —— - -

HERERERE, 47N i

100008840 MO0

JTTETTLT

[BBs | —— |
[DBd | _ —

DBz | Pixein || Pixeln+i|| Pixeln+z| Pixelne3| Pixeinss

1Bbit
i

g./
/

18 bit 1o 24 bit

:

_oea_|
Figure 87 18-bit / pixel 262K colors order on the DPI Interface
Note:
The data order is as follows, MSB=DB23, LSB=DB0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green,
Red and Blue data.

1-times transfer is used to transmit 1 pixel data to the 18-bit color depth information.
1-
= void

www.chinasunyee.com HL1f: 400-660-3306 Page: 20/ 26



http://www.chinasunyee.com

ﬁmmﬁ@ oy oWk EMRA R A G
VIEWEC SHEN ZHEN VIEWE TECHNOLOGY CO., LTD

5.5 Timing Diagram

P 1 =

Hsyno HBP HAdr HFD
II I'I II lII 1

IFsync

SN
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH 5 S | sME | AE | sOKE | B | RE
N4
Contrast Ratio | C/R 0=0° 600 800 - - @em)
NTSC Ratio | S 0 =0° 54 60 - % o Note(7)
Luminance L 0 =0° 230 280 - ( )3/m2 Note(5)
Luminance % & o
uniformity Uw 6 =0 - 80 (\S? S % Note(3)
Response Time | Tr+ Tr 25 °C - ) @b\) 45 ms Note(2)
Wx () TBD
Wy 6% TBD
Rx 6=0° \’ 0.647
(C %
Color Ry 0.329 NTSC
i - +
Coordination —A&] VRWipg 0.04 0.04 | (xy) Note(6)
Gx \ng & 0.279
Y B/L On
0.550
@y 0.134
% By 0.123
v
'\ <y - 80 -
0 r ) 80 -
Viewing Angle C/R>10 Degree | Note(1)
0u ) 80 -
0 p ) 80 -

Test Conditions:
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1. The ambient temperature is+25°C.
2. The test systems refer to Note 8.

Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

Su

12" o'clock
d»=80°
/

e Q)Q'

=270°
Note2: Definition of Response time: Sum of Tr and Tr C %
Black White Black

§ 100%

o 80%

2

<

(@

o

= 10%

S /

T, Ts

every measuring aced at the center of each measuring area.

\\ y
Note 3: Definition of Lumj &y‘formity: Active area is divided into 9 measuring areas,
@éh\qt Syl

Min Luminance of white among 9-points

i Uniformic = . | — x100%
Hminance LRty = "Max Luminance of white among 9-points R

e
® | H/6 H/3+ H 3+ Hf6<|
% S > |

____é)* __________ @ __________ @;__%‘LV/&

NS

F Y

V/3.
1 S S— .
E JLV/G;
FPC-

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel
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Contrast ratio (CR) = Luminance measured when LCD on the " White" state

Luminance measured when LCD on the "Black" state
Note 5 Definition of

Luminance: Center Luminance of white is defined as luminance values of 1point average across the
LCD surface.
Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.
Note 7: Definition of NTSC ratio: \()x

NTSC ratio = Area of RGB triangle

Area of NTSC triangle

o ’ = .
Note 8: Definition of 1Rt EIR C;‘ ammEloyte Daseum optical
measurement system.
The optical characteristics bomeasured in dark room. After 5 minutes operation, the

optical properties are rneasure%){1 nter point of the LCD screen.(Response time is measured by
¢

Photo detector TOPCON aﬁ\l'e of view: 1°/Height: 500mm.)

Photo detector MNormal line
e=p=0"
— 1
$=90°
~N 500mm 12 o'clock direction

e
\ - /
~
©=180° 7 D=0°
s
- Active Area
P .

i

-~
GL=270"°
6 o'clock direction
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7. RELIABILITY
High Temperature Storage Ta =+80°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-30°C / 96Hours Notel,2,3
High Temperature Operating Ta =+70°C / 96Hours Na€h.3
Low Temperature Operating Ta=-20°C / 96Hours (ﬁ\qte\hg)?a
Temperature Cycle storage Test -40°C/30min A+80°C /30min for A &2',3
30cycles, Transfer time less than Smin \]}
Thermal humidity storage Test 60°C x 90%RH / 96Hours ™ Note2,3
Package Vibration Test Frequency: 10Hz~5 SHZ,AmplitudgESha),.l Note2
hrs for each direction‘ X, Y,
Packing shock test Drop to the ground fr@% height, Note2
1 corner, 3 edgedy faces.
Inspection after Test: \)
Notel:Ta is the ambient temperature of samples. \)

blem that may affect the display
es operation, but doesn’t guarantee all the

Note 2: In the standard condition, there shall be no p
function. After the reliability test, the product onl
cosmetic specification.

Note 3: Before cosmetic and function tests
hours at room temperature.

Ct must have enough recovery time, at least 2
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8. PACKAGE DRAWING

14. PACKING SPECIFICATIONS
14.1 INNER BOX SPECIFICATIONS T B D
Tray
* LCD modules per tray (To be updated after customer
e =
AW approval for new packing.)

i g
. TBD \
— s R D : Bag

Ten (**) trays with Preduct :

+ empty tray as cover = Eleven (*¥*) trays

Stacked in an inner carton.

Master carton

Insert four (4) Immer cartons within a master carton.
MMaxinmom quantity per a master carton : ¥ X ¥ x ¥ =¥¥¥pgg
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