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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe
2) Interface Mode: 3 Wire SPI+16 Bits RGB

3) Driver IC: GC9503; TP IC: FT6336U ‘%
4) Operation Temperature: -20~60°C <\
5) Storage Temperature: -30~70°C \)

6) Backlight Type: White LED

7) Display mode: Normally black,

8) Pixel Density: 169 PPI ® .
9) LED life time: 30,000 Hours 4&

1.2 Mechanical Specification %

Pixel Driving element N\IP FT - -
Screen Size &\Q}‘ﬁ.o Inch Diagonal
Resolution |~ 480(W)*3(RGB)*480(H) Dots -

,\ AN
Interface /\\ \Q} Wire SPI+16 Bits RGB - -
Module Power Consumgtfi(n\t ) 0.824 Watt Typ.

N

\,"

Active Arez \ 71.86(W)*70.18(H) mm -
Pixel pi@ 0.1497(W)*0.1462(H) mm -
Modul{}k\e)%*ﬂ*D) 83.6(W)*83.6(H)*3.23(D) mm -

O &minance 250 cd/m? Typ.
2 4
C\&%wing Direction All O’clock -

v
Q Display Color 262K Colors 18 Bits
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage VDD -0.3 4.6 A% Notel
Power supplyl voltage TP VCI -0.3 3.6 A% t
LED Reverse Voltage VR - 5 AY/ WCli\bd',Notel
Operating temperature Top -20 60 °C - Notel ,2
Storage temperature Tt -30 70 °(¢(\\ Y ‘Note1,2
Humidit H 10 90 %RH~_] Notel,3
Y /\\"
(Ta=+25°C,DGND=AVSS=0V)
Notel:If the module exceeds the absolute maximum ratings, it m amaged permanently. Also
if the module operates with the absolute maximum ratings fo ng time, the reliability may
drop.

and the color of panel darker than normal ong.

Note3: Temp. <60C , 90% RH MAX.
Temp. >60°C , Absolute humidity be,less than 90% RH.

Note2: In case of temperature below 0°C the respons% id crystal (LC) becomes slower
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3. MECHANICAL DRAWING
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4. 1I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 LEDA P Power supply for backlight anode
2 LEDK1 p Power supply for backlight cathode
3 LEDK2 P Power supply for backlight cathode
4 GND P Power Ground
S VCI p Power supply to the internal logic power regulator( 3.3V)
6 RESET I The signal will reset the LCM, Signal is active low.
7 lovce P Power supply to the IO
8 GND p Power Ground
9 SDA /10 Serial in/out signal, for initial RGB I/F.
The data is applied on the rising edge of the SCL signal.

10 SCK [ serial interface clock, for initial RGB I/F.
11 CsS I Chip select input pin (“Low” enable), for initial RGB I/F.
12 PCLK I Pixel clock input pin, Negative polarity
13 DE I Data input enable. Display access is enabled when DE is “H”
14 VSYNC I Vorizontal sync signal, Negative polarity
15 HSYNC 1 Hertical sync signal, Negative polarity

16-21 RO-R5 I Red data input.

22-27 G0-G5 I Green data input.

28-33 B0-BS 1 Blue data input.
34 GND P Power Ground
35 TP_INT O Interrupt signals for TP
36 TP_SDA 110 12C data signals for TP
37 TP_SCL I 12C clock signals for TP
38 TP_RST | The signal will reset the TP, Signal is active low
39 TP_VCI P TP_VDD(2.8V) Power Supply for TP
40 GND P Power Ground

[: Input; O: Output; P: Power

www.chinasunyee.com
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4.2 Block Diagram

MCU and Display Module Interface Configuration
MCU Display Module

GND
Power Block VCI

Power Block

v Yy

LEDA

LEDKI1
LEDK?2
IOVCC

vy

Interface Block R[0-5] Interface Block

A 4

oo

P

i
vy

RGB Display

Interface RESET

A

A A A 4

TP VCI TP

TP RESET
TP _SDA
TP _SCL
TP INT

\4

TP

v

vy

A
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5. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage VCI 2.5 3.3 3.3 \L \

Power Supply2 Voltage IOVCC 1.65 1.8 33 \ Q ke

Power Supply3 Voltage TP _VCI 2.8 33 33 A%

pply g _ A(\ N\

Power Supplyl Current Ivbp - 50 - \\E )_m'A Notel

Power Supply2 Current IOVCC 10 )\Q T

Power Supply3 Current Itp ver - 44 0\ Yy mA Notel
Logic Input High Voltage Vi 0.7I0VCC | % ~NJovece v -
Logic Input Low Voltage A% 0 -\ ¥ 0.310vCC A% -

gic Inp g L AN
Panel Power Consumption Pvop - ({\2@28 - Watt Notel
Module Power Consumption Prem <—*\\ W 0.824 - Watt | Notel,2

P
~

(Ta=+25°C, DGND=AVSS=0V) ‘QS)
Notel:Measurement Conditions (Video Mode): creen Red Pattern,VDD=3.3V,60Hz Refresh.
Note2: Prcm= Pvop+ Per, About P i ation, inference to 5.2 Back Light Driving Section.
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5.2 Back Light Driving Section

Forward Voltage VF - 12.4 - A" Notel
P
Forward Current Ir - 40 - mA <N 1
Backlight Power consumption PsL - 0.496 - Wat\ \Lo?él
N\
LED life time - 30000 - - Hrs | % Note2
LED Quantity 8 I Res |
NJ

(Ta=+25°C, DGND=AVSS=0V)
Notel: The LED driving condition is defined for
Note2:The “LED life time” is defined as the module brightness decrease ton50% of original

Itep is larger than 20mA.

it diagram
white LED)

@)\)
@@
=
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5.3 Power On/Off Sequence

IOWVCC and VCI can be applied (or powered down) in any order. During the power off sequences, if LCD is in the
Sleep Out mode, VCI and 10V CC must be powered down with minimum 120msec, and if LCD is in the Sleep In
mode, VCl and |IOWVCC 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.

Mote:

1. There will be no damage to GC9503V if the power sequences are not met.

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

3. There will be no abnormal visible effects on the display between end of Power On Seguence 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 to ensure
correct operation. Otherwise function is not guaranteed.

5. Keep data pins DB[23:0] at low level, when VCIP or IOV CC comes later

Keep Data pins DB[23:0] at low level , When VCIP or IOVCC comes later.
This time is defined at the cross point of 90% of 2.8V

DB[23:0] S,

IoVCC Case1 7 \

VCI

Case 2

lovVCC : f \
VCI ,F’“ R —

www.chinasunyee.com FL i : 400-660-3306 Page: 11/21
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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 VCI and IOWVCC have been applied — otherwise correct functionality is not guaranteed. There is no

timing restriction upon this hardware reset.

EP=He na limit PN no lBml i
== ]
IOWVCC — v " M8 &
VCI ——4‘# Time when the latter signal rises up to 90% of its Typical Value. I
¥ e.q. When VCI comes later. This time is defined at the cross point of
; 0% of 2.8V, not B0% of 2.6V

When VI falls earier. This lime is defined at the aross paint of

Time whean the latier signal falls down ta 90% of its Typical Value. eg. l
[}
80% of 2.8V, not 90% of 2.6V |

I |  SFPNCEN=+e  no lmil 1HPANES =+ o Bmil | g
CsX _Merl & oW T 4 W b e ol R
o _FPWRESK=+& n mil i
RESX i i i
(Power down in Sleep Out mode) 30% K"~ :
. WPWRESK 1=min 1.20ms - L
RESX - _FPARESN=-+k na lmil
i ™
(Power down in Sleep In mt}de} 30% >k / Creras e

trPWRESK 1 is applied to RESX falling in the Sleep Out Mode
trPWRESX2 is applied to RESX falling in the Sleep In Mode

www.chinasunyee.com FL1: 400-660-3306 Page: 12 /21
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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 10usec after both VCIand IOVCC have been applied.

ErPA - o Tl trPVis &/ o limit iz
—- - Lo -t
b
lovecc — 1 |, 1y S -
Vel — A Time when the latter signal rises up to 80%of its Typical Value. S
' e.g. When VC| comes later. This time is defined at the cross point of
: 9P% of 2.8V, not 90°% of 2 6V

e.9. When VCI falls earlier. This time is defined at the cross point of

Time when the latter gignal falls down to 90% of its Typical Value. E
i
905 of 2.8V, not 9076 of 2.6V

| _SrPWCER=- pe limil PSS o il | '
- -

—— -—— o mm mm mm mm o mm mm o mm omm o mm omm mm mm o mm omm o mm omm o el . . e o

i

i

'

i _JIPWRESK= min 10us i
=it

'

i

RESX L 30% 4 \‘( -
(Power down in Sleep Out rhods) — 1m=| .

F SIPWRESK= min 10us
L -
RESX L 30% ’lt
LHPWRESX 2=min Dn§'

(Power down in Sleep In mbde)

trPWRESX1 js applied to RESX falling in the Sleep Out Mode
trPWRESX2 is applied to RESX falling in the Sleep In Mode
Figure 99 Case 2 — RESX line is held Low by Host at Power ON
Mote: 1. Unless otherwise specified, timings herein show cross point at 50% of signal power level.
Abnormal Pow

v
ff\\/
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. Al an abnormal power off event, GC9503V 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 Sequsnce" powers it up

www.chinasunyee.com F1 i : 400-660-3306 Page: 13 /21
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5.4 Timing Characteristics

5.4.1 Timing for 3-Wire SPI Interface

NCS o |i} T tc: [i o
HW | HW
| L« 55 ol sh ) Bt
|
L tuc/tc 4
tunftrer ||, twwfbon
——
SCL \ \
_-tds__ G tdhn i
SDA/SDI
{Input) X
g tﬂcl.". . { toh .
SDASDO ' -
(Output) Hi-Z Hi-Z
Signal Symbol Parameter min max Unit Description
fcss Chip select time (Write) 15 = ns
CsX tesh Chip select hold time (Read) 15 - ns
forw CS "H” pulse width 40 - ns
twe Serial clock cycle (Write) 30 - ns
twrh SCL "H" pulse width (Wirite) 10 = ns
ScL Tl SCL"L" pulse width (Write) 10 - ns
trc Serial clock cycle (Read) 150 - ns
trdh SCL "H" pulse width (Read) 60 - ns
trd| SCL"L" pulse width (Read) 60 - ns
SDA/SDO tacc Access time (Read) 10 100 ns | Formaximum CL=30pF
(Cnput) toh Output disable time (Read) 15 | 100 | ns | Forminimum CL=8pF
SDASDI tds Data setup time (Write) 10 - ns
(Input) tdh Data hold time (Write) 10 - ns

Note:
1. Ta=-30to 70 °C, IOVCC=165V to 3.6V, VCI=2.5V to 3.6V, T=10+/-0.5ns.

2. Does not include signal rise and fall times.
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5.4.2 Timing for RGB Interface

gbf e tsyNCs
rgbr .
VS =1 1'U1H
| fENS tENH |
ViH le]
DE WiL WL
trabf [P pwb;_ frgbr f1, VWOH |
WiH ViH VlHI
PR Vi Vi tcvep
| tPDs tPDH |
. MiH ; VIH
Signal Symbol Parameter min max Unit Description
Va! {svrcs WSMS setup time 5 - ns
HS tsvrcH WS/MHS hold time 5 - ns
BE tens DE setup time 5 - ns
tern DE hold time 5 - ns
DBZ3:0 tros Data setup time 5 - ns 24 /18/16-bit bus RGB
o toon Diata hold time 5 - ns | interface mode
PWDH PC LK high-level period 13 - ne
PCLK PWDL PCLK low-level period 13 - ns
teven PCLK cycle time 28 - ns
Yo bogee PCLEK.HS VS risefall time - 15 ns
MNote: Ta =-30to 70 °C, IOVCC=1.65V to 3.6V, VCI=2.5V to 3.6V, DGND=0V
www.chinasunyee.com F1 i : 400-660-3306 Page: 15 /21
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5.5 Timing Diagram

1 frame
E‘ertical back bcr‘m VACT ‘Vertical fropt porch
VSYNC [y ><ap >
MUWT, VBR

HSYNC

ENABLE

==
==

DCK

“ww B ™

Zoom in

1H (1 line time)

—=
gﬁ

< Horizontal back porch

& HACT

Horizontal front porch

HSYNC [ HEP

e TN

(R RRRR R

- HEP piaH Ve HER

ENABLE i« Loso
R TIT
Invalid data alid data Invalid data

VLW : VSYNC Low pulse Width

HLW : HSYNC Low pulse Width

DTST : Data Transfer Startup Time

Pn : pixel 1, pixel 2---, pixel n.

Parameter Symbol Conditio Min Typ Max Units
Frame Rate FR 54 3 fps
Horizontal Low Pulse width HLW 1 - DOTCL
Horizontal Back Porch HBP 2 126 DOTCL
Horizontal Address HACT 48 DOTCL
Horizontal Front Parch HFP 2 - DOTCL
Vedical Low Pulse width VLW 1 126 Line
Verical Back Porch VBP 1 126 Line
Vertical Address VACT 864 Line
Verical Front Porch VFP 1 255 Line
Data Clock DCLK 16. 35. MHz
Fiaure 12 DPI Interface Timina diaaramNote1:Note2
www.chinasunyee.com HL 16 : 400-660-3306
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH (iike) i | sME | AVE | sOKME | R | &R
Contrast Ratio | C/R =00 640 800 - - Neote(4)
NTSC Ratio S =00 55 60 - % Note(7)
Luminance L =00 - 250 . cd/m2 | Note(5)
Luminance
. . Uw =00 - 80 - O Note(3)
uniformity
Response Time | Tr+ Tr 25:C - 30 40 ms Note(2)
Wx 0.3
Wy 0.32
Rx =08 0.639
(Center)
Ry Normal 0.332 NTSC
Color Viewing 0.04 +0.04 |(xy) | Note(®)
Coordination Gx angle 0.275
B/L On
Gy 0.546
Bx 0.134
By 0.128
0L - 80 -
0 R - 80 -
Viewing Angle C/R10 Degree | Note(1)
0yu - 80 -
0p - 80 -

Test Conditions:

www.chinasunyee.com 1% : 400-660-3306
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1. VDD=3.3V, [rF=20mA (Backlight current), 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 CRI10

Su

12" o'clock
d»=80°
/

6" o'clock
(»=270°

Note2: Definition of Response time: Sum of Tr and Tr

Black White Black

g 100%

o 0%

=

<

D

5

= 10%

s /|

Tr T.f

Note 3: Definition of Luminance Unijformity: Active area is divided into 9 measuring areas,
every measuring point is placed at the center of each measuring area.

Min Luminance of white among 9-points

Luminance Uniformity = - - - x100%
Max Luminance of white among 9-points

A
A
A
A

6 /3. /3. Hf@|
>

1 S——

Vi3

S —

! ' ' Vi3
S S S
E E ' J‘LV/G*
FPC-

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel

www.chinasunyee.com F1 i : 400-660-3306 Page: 18 /21
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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
Ipoint 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:

Area of RGB triangle

NTSC ratio = - .
O T T Area of NTSC triangle

520

1831 CIE Chromaticity Diagram

Note 8: Definition of optical medsurément system.

The optical characteristies.should be measured in dark room. After 5 minutes operation, the
optical properties are measured at'the center point of the LCD screen.(Response time is measured by
Photo detector TOPCON-BM-7, Field of view: 1°/Height: 500mm.)

Photo detector MNormal line
g=p=0*
| E—|
D=90"°
500mm 12 o’clock direction

=
~
$=180° aall / b=0°

-
- e Active Area
ok z

/ it
D=270°
6 o’'clock direction
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7. RELIABILITY
High Temperature Storage Ta =+70°C / 96Hours Neted,2,3
Low Temperature Storage Ta =-30°C / 96Hours @@%3
High Temperature Operating Ta =+60°C / 96Hours «\qu}éﬁ
Low Temperature Operating Ta =-20°C / 96Hours Mel,2,3
Temperature Cycle storage Test -30°C/30min [+80°C /30min fi “\ Note2,3
30cycles, Transfer time less thaf 5 °
Thermal humidity storage Test 60°C x 90%RH / 96Hours . Note2,3
Package Vibration Test Frequency: 10Hz~55Hz,Ampli m; 1.5mm, 1 Note2
hrs for each d{e 10 .Y, Z
ESD C= ) Ohm Note4
Air, &8 KV s(Center)
Contaet:n ,Stimes(Center)

Inspection after Test: \) hdl
Notel:Ta is the ambient temperature of samp, <§2

Note 2: In the standard condition, there shall ﬁtxp ctical problem that may affect the display
function. After the reliability test, the preduct only guarantees operation, but doesn’t guarantee all the
cosmetic specification.

Note 3: Before cosmetic and fug\e ; the product must have enough recovery time, at least 2

hours at room temperature.
Note 4: In case of malfunction‘defect’caused by ESD damage, if it would be recovered to normal
b

state after resetting, &e judged as a good part.
4<\\

N4
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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

approval for new packing.)

Bag

e S
Ten (**) trays with Preduct :

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

Stacked in an inner carton.

Master carton

Insert four (4) Imer cartons within a master carton.

Maxinmumn guantity per a master carton : ¥ X ¥ X ¥ =¥*¥¥peg
T T T T
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