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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe

2) Interface Mode: 40PIN 3SPI - RGB 9bits 2Lane
3) Driver IC: GC9307

4) Operation Temperature: 20~70C

5) Storage Temperature: -30~80°C

6) Backlight Type:White LED

7) Display mode: NORMALLY BLACK

8) Pixel Density: 166PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

www.chinasunyee.com

Hi%: 400-660-3306

Pixel Driving element < - -
Y .
Screen Size . C\Qﬂ Inch Diagonal
Resolution C2AGOWIH(RGBY*320(H) Dots i
- A
Interface \3 SPI - RGB 9bits - 40PIN
Module Power Consumptlo “{ ) 0.4 Watt Typ.
2 4
Active Area ,&) " 36.72(W)*48.96(H) mm -
Pixel pitch (W*& Y 0.153(W)*0.153(H) mm -
Tolerance: =
Module @)* *D) 42.00(W)*58.00(H)*2.20(D) mm 0.1
\I&{‘hance 300 cd/m? Typ.
Q mg Direction ALL O’clock -
( WDisplay Color 262K Colors Obits
~
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2. ABSOLUTE MAXIMUM RATINGS

Power supply voltage VCC -0.5 3.6 \Y Notel
Power supply voltage IOVCC -0.5 3.6 v '%
LED forward current Ir -0.001 30 mA Foreac \éd,Notel
LED Reverse Voltage VR - 5 A% Fomeach led,Notel
s (N, R
Operating temperature Top -20 70 °((\ \) Notel,2
\
Storage temperature Tst -30 80 \ oc Notel,2
A
Humidity Ha 10 90 OSRH Notel,3
-
(Ta=+25°C,GND=0V) AN
Notel:If the module exceeds the absolute maximum ratings; itynay)be damaged permanently. Also
if the module operates with the absolute maximu or a long time, the reliability may

drop.

Note2: In case of temperature below 0°C the resio%t)%of liquid crystal (LC) becomes slower

and the color of panel darker than no
Note3: Temp. <60C , 90% RH MAX.
Temp. >60°C , Absolute humidity shall’be less than 90% RH at 60°C.

@\@
S

(\\3\
:\§$
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2.4 QVGAZPS TFT 42,0040, 15
NORVALLY Black o e 39. 32:£0. 2 1.34

TRANSMISSIVE B 36.72 LCD AN 261 2.2040. 1
RESOLUTTON: 240 (RGB) #320
Driver IC: 609307 7
Viewing Angle(U/D/L/R)] 80/80/80/80 Typ I

240min 300typ cd/m2

+0.2 POL-

Chromaticity (W TP) :
Contrast: 800Typ

NTSC: 70% Typ
Uniformity 80% Min

16

1.

. 080, 15 LCM 0D

;Y

4pes, 182471:80mA (20mA/LED)

OPERATING TEMP: -20°C ~ 70°C
STORAGE TEMP: -30°C " 80°C

L : VCC=2. 8V (TYP)

%
OK-F501+06325

0. 35MM MAX

TPIEH AR E X

PIN

94. 60+0. 5

BACKLIGHT CIRCUIT DIAGRAM 20mA/LED (4LED)
LED Vf:3.2V(TYP)

EERLt e
(CIRCUIT DIAGRAM)

10. 00

HT=0. 2

ol WA E

3

{

g

-

NOTE:
1. VIEWING DIRECTION: ALL ~—28.75+0. 5—=
2. A7 b1 ErROHS EER

3. GENERAL TOLERANCE: #0.2 “( )”reference dimension

—13. 50

6/17
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 GND P Power Ground
2-6 NC - Dummy
7 GND P Power Ground
8 LED+ P Power supply for backlight anode
9-10 NC - Dummy
11 SPI_CS || Chip select input pin ( “Low” enable), for initial RGB I/F.
12 SPI_SCL ! serial interface clock, for initial RGB I/F
13 SPI_SDI /0 Serial infout signal, for initial RGB I/F .
14 SPI_RS | Serves as a read signal and MCU read data at the rising
15 GND | Power Ground
16 I TP_This signal will reset the device and must be applied to
RST_TP properly initialize the chip.
Signal is active low.
17 SDA_TP l Blue data input.
18 SCL_TP | 12C clock signals for TP
19 INT_TP O Interrupt signals for TP
20 VDD _TP P TP_Power supply to the internalr ( 3.3V)
21 VCC P Power supply to the internal logic power regulator( 3.3V)
22 IOVCC P Power supply for digital circuits and IO pads(1.8V)
23 LCM_RST | The signal will reset the LCM, Signal is active low.
24 GND P Power Ground
25 TE o) Tearing effe.cF output. pin to synchronize MPU to frame
writing, activated by S/W command.
26-30 NC ) Dummy
31 GND P Chip select pin for SPI interface.
32-35 LED-- P Power supply for backlight cathode
36-40 NC | Dummy

[: Input; O: Output; P: Power
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4.2 Block Diagram

MCU and Display Module Interface Configuration
RGB24 Display Module
GND
VCC
LEDA
LEDK
IOVCC

Power Block Power Block

vV .y

vy V.V

Interface Block Interface Block

SPI CS

SPI_SCL

SPI SDI

SPI RS

LCM RST
TE

vy

SPI

Interface

v

Display

vy

CS TP

SCL TP
SDA TP
INT TP
VDD TP
RST TP
GND

\ 4

v

12C

A 4

TP

A 4
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S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supply Voltage VCC 3.0 3.3 3.6 \Y
Power Supply Voltage I0VCC 1.6 1.8 3.6 v (\\)
Power Supply Current Ivbp - 30 - mA Notel
Logic Input High Voltage Vi 0.7VCC - VCC \Y -
Logic Input Low Voltage Vi 0 - 03VCC [~V 9 -
Panel Power Consumption Pvpp - 0.099 - (N Walt Notel
Module Power Consumption Prem - 0.4 - \_) Watt Notel,2

(Ta=+25°C,GND=0V) %
Notel:Measurement Conditions (Video Mode): Full Screen Red Patte D=3.3V,60Hz Refresh.
Note2: PLcm= Pvop+ PsL, About Psr information, inference to 5. ight Driving Section.

5.2 Back Light Driving Section @

Forward Voltage F/\ 3.2 33 A% Notel
Forward Current @ - 80 - mA Notel
Backlight Power consumption % - 0.256 - Watt Notel
LED life time "\ "\ 2 30000 - - Hrs Note2

LED Quantib\\ 4 PCS

(Ta=+25°C,GND=0V
Notel: The LED %ﬂndition is defined for each LED module (1 LED Serial, 4 LED Parallel).
:) TF=20mA,VF=3.2V(Typ.)/3.4V(Max.),Ta=25C
Note2:The “ 1me” is defined as the module brightness decrease to 50% of original
bri ess/at [Leb=20mA(Per Led). The LED life time could be decreased if operating
arger than 20maA.

S

BACKLTIGHT CIRCUIT DIAGRAM 20mA/LED (4L.ED)
LED Vf:3.2V (TYP)
e 2 BE B
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5.3 Power On/Off Sequence

MNormal display mode ON sNORON

Partial mode ON = PLTON Power ON sequence
Idle mode OFF =IDMON HW reset
Sleep OUT = SLPOUT SW reset
Sleep IN = SLPIN
L
NORON Sleep OUT SLPIN Sieep IN _NORON
PLTON | Normal display mode ON SLPOUT Normal display mode ON | PLTON
Idle mode OFF -+ Idle mode OFF
- F 3
IDMON IDMOFF IDMON IDMOFF
X SLPIN :
> Sleep OUT P Sleep IN
MNormal display mode ON SLPOUT Normal display mode ON
Idle mode ON * Idie mode ON
= Sleep OUT eI - Sleep IN
i Partial mode ON SLPOUT Partial mode ON
Idle mode OFF * ldle mode OFF
3 -
IDMON IDMOFF IDMON i IDMOFF
PLTON Sleep OUT SLEIN. Sleep IN | PLTON
Partial mode ON SLPOUT Partial mode OM
NORON Idle mode ON + Idie mode ON NORON
One period
¥ i
| |
e == ON
Display
LED PWM Brightness
_____ = OFF
K Ak Ax Ax ~
Duty=100%  Duty=100% Duty=30% Duty=70%
OFF maximun
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5.4 Timing Characteristics

5.4.1 Timing Parameters

e tohw tohw
i tess = tesh 2l
CsSX
A
= [tecycw tscyer ' tsce
e L5l tsir o
= sSCL B
£ 9 N 1Y
T |t Ishww Ishr
sl Ly
Ltsds - Lsdh
SDA(DIN s
BTEY A X
—
Jac toh -
£ J spamouTy Hi-Z i o
= { (Driverk ! i 1~
Signal Symbol Parameter min max | Unit Description
tscycw Serial Clock Cycle (Write) 10 - ns
tshw SCL "H" Pulse Width (Write) 5 - ns
tshw SCL "L" Pulse Width (WTrite) 5 - ns
SCL
tscycr Serial Clock Cycle (Read) 150 - ns
tshr SCL "H" Pulse Width (Read) 60 - ns
tsir SCL °L" Pulse Width (Read) 60 - ns
tsds Data setup time (Write) 5 - ns
SDAJSDI (Input)
tsdh Data hold time (Write) 5 - ns
SDA/SDO(Outp) tacc Access time (Read) 10 - ns
tscc SCL-CSX 10 - ns
tchw CSX "H" Pulse Width 10 - ns
CSX
tcss 20 - ns
tcsh CSX-SCL Time 40 - ns

Note: Ta = 25 °C, IOVCC=1.65V fo 3.3V, VCI=2.5V to 3.3V, VSSA=VSSC=0V

fr=15ns lth[Sns
T70% 709
30% 30%

s T\ ~

SCL | | | | | |
spA €360 .0 0 . C 0 &0 €0

RS

Five data formats are supported in 2-data-line mode, which is indicated by 2data_mdt (ESh[2:0]) .

Figure98.
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5.5 Timing Diagram

5.5.1 Horizontal& Vertical Timing

HBP
!J’.’;‘l'i?t'

I
, | HAdr HFP
> = >
= I | I
| | |
| .
“A. - T f
-1 el | (Hsync& HBP)-Horizontal interval when no I
‘ | valid display data is sent from host 1o display |
I |
vy | |
3 e B
Lz ey
g &
< 2 g o
o® g d
£3 Z2
o ) & 5
&y 1E
. g &=
3 B8 g8
= a8 (VAdr Hadr)-Pesiod when valid 52
&5 display data are transferred from 201- §
- 5 host to display module s B
BE Eg
s iz
g " i
&8 5
%z =
FE g
N .
A
VFP--Vertical interval when no valid display
data is transferred from host to display
Y. __
Parameters Symbols Condition Min. Typ. Max. Units
Horizontal Synchronization Hsync 2 10 16 DOTCLK
Herizontal Back Porch HBP 2 20 24 DOTCLK
Horizontal Address HAdr - 240 - DOTCLK
Horizontal Front Porch HFP 2 10 16 DOTCLK
Vertical Synchronization Wsync 1 2 4 Line
Wertical Back Porch VBP 1 2 - Line
Wertical Address WAdr - 320 - Line
Vertical Front Porch VFP 3 4 - Line

www.chinasunyee.com HL 1% : 400-660-3306 Page: 12/ 17
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6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH (iies | mME | O | ROE | A | &VE
Contrast Ratio | C/R 6=0° 640 800 - - Note(4)
NTSC Ratio S 0 =0° - 70 - % Note(7)
Luminance L 0 =0° - 300 - cd/m2”| Note(5)
Luminance 0=0° 70 80 \ % | Note(3)
uniformity
Response Time | Tr+ Tr 25°C - 30 35 ms Note(2)
Wx 0.3,10
Wy 0.336
Rx 6=0° 0.647
(Center)
Ry Normal 0.317 NTSC
Color vieiing 0.03 +0.03 |(xy) | Note()
Coordination G R 0.275
B/L )On
Gy 0.582
Bx 0.140
By 0.088
0L 70 80 -
0 r 70 80 -
Miewing Angle C/R>10 Degree | Note(1)
Bu 70 80 -
0p 70 80 -

www.chinasunyee.com HL 1% : 400-660-3306 Page: 13/ 17
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Test Conditions:
1. VDD=3.3V, Ir=40mA (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 CR>10

Su

12" o’clock
d»=80°
/

6" o'clock
»=270°

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

Black White Black

§ 100%

& 80%

=2

<

D

5

— 10%

-

8 /

Tr Tf

Note 3: Definition of Luminangce Uniformity: 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

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

|Hf‘6 H/3. H/3. Hf6.|
L S SU— 2
: 5 i VI3,
|10 SR S '
i | V/3.
i — —

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

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

Note 8: Definition of : 193l £1E EhrommEroyvte Dasccum optical
measurement system.

The optical characteristics'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 Normal line
B==0°
r—
©=90°
500mm 12 o’clock direction

s
7
D=180° 7 / P=0°

-~
- % Active Area
P ,

/ =
D=270"°
6 o'clock direction
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7. RELIABILITY

High Temperature Storage

Ta =+80°C / 240Hours

Notel,2,3

Low Temperature Storage

Ta =-30°C / 240Hours

Notel,2,3

High Temperature Operating

Ta =+70°C / 240Hours

Notel,2,3

Low Temperature Operating

Ta=-20°C / 240Hours

Notel,2.3

Temperature Cycle storage Test

-30°C/30min 5+80°C /30min for 4\1\1)&92,3

30cycles, Transfer time less than Smin

7

Thermal humidity storage Test 80°C x 90%RH / 240Hours " Note2,3
> (]
Package Vibration Test Frequency: 10Hz~5 SHZ,Amplitud@n}, 1 Note2
hrs for each direction O&X, Y,
Packing shock test Note2

A
Drop to the ground frog ;6\gﬂcheight,

1 corner, 3 edggs, aces.

Inspection after Test:

cosmetic specification.

hours at room temperature.

Notel:Ta is the ambient temperature of samples.

Note 2: In the standard condition, there shall be no pr: ‘%
function. After the reliability test, the product only@g s operation, but doesn’t guarantee all the

S,

lem that may affect the display

Note 3: Before cosmetic and function tests ,é‘%\%c)ct must have enough recovery time, at least 2

Note 4: In case of malfunction defect.caused by ESD damage, if it would be recovered to normal
state after resetting, it would be ju ood part.

O
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8. PACKAGE DRAWING

14. PACKING SPECIFICATIONS
141 INNEFR BOX SPECIFICATIONS T B D

Tray
* LCD modules per tray (To be updated after customer
L approval for new packing.)

N TBD

Ten (**) trays with Product
+ empty tray as cover = Eleven (**)} frays

M aster carton

Insert four (4) inner cartons within a master carton.
Mazinmom quantity per a master cartom : ¥ ® ¥ x ¥ =%¥¥ppg
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