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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe
2) Interface Mode: 4 Wire SPI

3) Driver IC: GC9A01

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: 261 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element R (\ TFT - -
¥
Screen Size K\Q\\') 1.28 Inch Diagonal
\

Resolution W)*3(RGB)*240(H) Dots -
Interface S\ | 4 Wire SPI - -

Module Power Consum@oN 0.278 Watt Typ.
Active AreQ\,‘\) 324 (2 ) mm -
Pixel pitﬂ(w*l} 0.135(W)*0.135(H) mm -

N
Mo@(bw *H*D) 35.6(W)*37.74(H)*1.56(D) mm -
\\v

A wuminance 450 cd/m? Typ.

'\\}iewmg Direction All O’clock -
Display Color 262K Colors 18 Bits

www.chinasunyee.com
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage VDD -0.3 4.6 A% Notel
N
LED Reverse Voltage Vr - 5 A% For MN\IOEI
Operating temperature Top -20 70 °C \ No\;l,YZ
\
Storage temperature Tst -30 80 °C “Wotel 2
Humidity Hat 10 90 %{3&\\ . N Notel 3
(Ta=+25°C,DGND=AVSS=0V)) \_}"’

Notel:If the module exceeds the absolute maximum ratings, it may amaged permanently. Also
if the module operates with the absolute maximum ratings fdr a long time, the reliability may

drop.
Note2: In case of temperature below 0°C,the response time d@rystal (LC) becomes slower

and the color of panel darker than normal one.
Note3: Temp. <60°C , 90% RH MAX. %

Temp. >60°C , Absolute humidity shal n 90% RH.
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1 VCC P Power supply for analog circuits
2 GND P Power Ground
3 VDDIO P Power supply for backlight cathode
4 GND P Power Ground
5 SPI_CS I Chip select pin for SPI interface
6 SPI_CLK I Clock select pin for SPI interface
7 SPI-MOSI /O Data select pin for SPI interface
8 DCX I D/C select pin for SPI interface
9 RESET | The signal will reset the LCM, Signal is active low.
10 GND P Power Ground
11 TE o) Tearing effect outputsignal. If not used, please let this pin open
12 LEDK P Power supply for backlight cathode
13 LEDA P Power supply for backlight anode
I: Input; O: Output; P: Power Y

\§
S
N3
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4.2 Block Diagram

MCLU and Display Module Interface Configuration
MCLU Dusplay Module
GND
Power Block Voo : Power Block %
LEDA \
LEDK . )
1OVCC N
Interface Block cs Interface Block
SCL f
SDA - _
DCX g Display
SPI ™ signal
Interface
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S. ELECTRICAL CHARACTERISTICS
5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage VCC 2.5 2.8 33 X
Power Supply2 Voltage IOVDD 1.65 1.8 3.3 \') v
Power Supplyl Current Ivop - 50 - (\ mAn Notel
A °
Power Supply2 Current Iiovee 10 \ x)
Logic Input High Voltage Vi | 0.710VCC - WQovecT | v -
Logic Input Low Voltage A% 0 - 3OVCC A% -
gic Inp g n ~\ KNQ
Panel Power Consumption Pvop - 41 K‘\ - Watt Notel
Module Power Consumption Prcm - £ (\W)‘J - Watt Notel,2
(Ta=+25°C, DGND=AVSS=0V) N 7
Notel:Measurement Conditions (Video Mode): E ed Pattern,VDD=3.3V,60Hz Refresh.

Note2: Pcm= Pvop+ Per, About PsL informageer\ infedgnCe to 5.2 Back Light Driving Section.
5.2 Back Light Driving Sectioéii)

Forward Voltage A - 3 - A% Notel

Forward Current\ Ir - 40 - mA Notel

Backlight Powgk (; umption PsL - 0.12 - Watt Notel

L]%Itkf%y - 30000 - - Hrs Note2
Guantity 2 PCS

(Ta=42 D=AVSS=0V)
% D driving condition is defined for
Not&R: The “LED life time” is defined as the module brightness decrease to 50% of original
rightness at [Lep=20mA (Per Led). The LED life time could be decreased if operating
Itep is larger than 40mA.

i

LEDAC & O LEDK
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5.3 Power On/Off Sequence

6 level modes are defined they are in order of Maximum Power consumption to Minimum Power
Consumption:
1. Normal Mode On (full display), 1dle Mode Oft. Sleep Out.
In this mode, the display is able to show maximum 262,144 colors.
. Partial Mode On, ldle Mode OfT, Sleep Out.
In this mode part of the display is used with maximum 262,144 colors.
. Normal Mode On (full display), Idle Mode On, Sleep Out.
In this mode. the full display area 1s used but with 8 colors.
. Partial Mode On, Idle Mode On, Sleep Out.
In this mode, part of the display s used but with 8 colors.

[

Lad

N

Lh

Sleep In Mode
In this mode, the DC : DC converter. Internal oscillator and panel driver circuit are stopped. Only the
MCU interface and memory works with VDDI power supply. Contents of the memory are safe.
. Power Off Mode,
In this mode, both VDDB and VDDI are removed.

o

Notel: Transition berween modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both
Power supplies are remaved.
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Normal display mode ONM =NORON
Partial mode ON = PLTON
Power ON LBenc
idie mode OFF =IDMON bt b
Sleep OUT = SLPOUT SW reset
Sieep IN = SLPIN ricas
NDRGN-_ Siﬂﬁp ouT SLPIN . S|EE.'|:I N ‘Nmm
PLTON | Momal display mode ON SLPOUT Mormal display mode ON | PLTON
Idie mode OFF + Idle mode OFF
IDMON IDMOFF IDMOMN IOMOEF
3 r SLPIN L L
* Sleep OUT * Sleep IN M
MNormal display mode ON SLEOUT Mormal display mode ON
Idie mode ON . Idie mode ON
< Sleep OUT e i + Sleap IN
b Partial mode ON Partial mode ON
Idie mode OFF Pt Idle mode OFF
IOMON IDMOFF IDMON IDMOFF
PLTON Sleep OUT s Y Sleep IN PLTON
Partial mode ON SLPOUT Partial mode OMN
NORON idie mode ON - Idle mode ON NORON

Note 1: There is not any abnormal visual effect when there is changing from one power mode to another
power mode.
Note 2: There is not any limitation, which is not specified by User, when there is changing from one power

mode to another power mode.
P U

Parameter Description Min Max Units
Tris Rise time from 0.1VDD o 0.5VDD - 3 ms
Tpon Time of sarting to repon point after powering on 300 - ms
Tprt Time of being low after powering on 1 - ms
Tra Time of starting to report point after resetting 300 - ms
Trst Reset ime ] - ms

>

N\
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5.4 Timing Characteristics

5.4.1 Timing for 4-Wire SPI Interface

C5X !

ti.'.‘iﬁ

fcsh

" %

< Las > < tuhr
t‘.\l.']lllll'ﬁ_'

1, twrlltedl | | twrh/trdh

-
L

Jds | | tdh i) X’V
SDA(SDI] ) 5.
_ tacc > L lod "
SDA{SDO4 g b
L NS

Signal Symbaol Parameter min | max | Unit Description
oSX icss Chip select time { Write) 20 ns
tesh Chip select hold time (Read) 40 ns
we Serial Clock Cyele (Wnite) 10 ns
twrh SCL"H" Pulse Width (Wnrite) 5 ns
SCL twrl SCL "L" Pulse Width (Write) 5 ns
tre Senal Clock Cycle (Read) 150 ns
trdh SCL "H" Pulse Width (Read) &0 ns
trdl SCL "L" Pulse Width (Read) 60 ns
DICX tas IJ-’L'}sE setup time 10 ns
tah D/CX hold time { Write/Read) 10 ns
SDA/SDI | ids Data setup time (Write) 5 ns
(Input) 1dh Data hold time (Write ) 5 ns

SDASSDO

{Output) | tacc Access time {Read) 10 ns

Note: Ta =23 °C, VDDI=1.63V to 3.3V, VDDB=25V o 3.3V, AGND=F35=0V

Figure99,

1r<15ns

Lr<l 5ns

T0%
30%

www.chinasunyee.com
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5.5 Timing Diagram

In 4-line seral interface, different display data format is available for two color depths supported by the LCM
listed below.

-k colors, RGB 4_4._ 4 -bats input

65k colors, RGB 5, 6, 5 -bits input

-262k colors, RGB &, 6, 6 -bits input.

Figured4,
| 12 biv'pixe! color order (R 4-bat.God-bat, Bed-bat ) 4096 colors Yy
RESX L
18] 3:00]
CEX —-lll
X ( XX XX XX )

I— - - —— n""“” — S——— —
O I IR IS IR DT YT N D B G e

Frame 0 : 1
memory |

Nore 1 The pixel data with 1 2-bit color depth information.
Note 2: The most significant bits ave: Rx3, Gx3 and Bx3.
Note 3: The least significant bits are: Rx(), Gxf) and Bx(
Nate 4: '="= Don't care —Can be ser 0" or “17

Figured5.

| 16 bitfpixel color order (B 5-bit Go6-bit, B:5-bit} 65536 colors
TE

RESX
[ 3]

X —

oiex ¥ WX XX )

et st .".'5_}.1 WS N T { N—-— . BE——
L I8 T DT I TR{DT e TR B T B D7 e Da

It
Look-Up Table for 63k Colors mapping (| 6-bit to 18-t ) ]

Eib-bn
e |
F rame =g "
memory |

Note 1 The pixel data with | 6-bit colar depth informaiion
Nove 2: The most sigmificant bits are; Rxd, Gx3 and Bx4,
Naote 3: The least significant bits arve: R0, Gx0 and Bx().
Nate 4: *-*= Don 't care =Can be sef “0" or “1".

1z
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Figured6.
18 bit/pixel color order (R:6-bit,G:6-bit,B:6-bit),65.536 colors |
RESX E
IM] 3:0]

CsX —\
ex XX XX XD

) D7 Dk D% D4 D3 D D1 D0 D7 D6 D8 D4 D3 @ D1 D007 De D8 D4 D3 D2 DI DO
:‘\IJ.’h‘r
SDl
scL 4
Frﬂmﬁ e R s, TR, R | |- [T
memory

Note 1: The pixel data with 18-bit color depth information.
Note 2: The most significant bits are: Rx5, Gx5 and Bx5.
Note 3: The least significant bits are: Rx0, Gx0 and Bx0,
Note 4: *-'= Don't care —Can be set 0" or "1".

www.chinasunyee.com

HLiE : 400-660-3306 Page: 14/ 19


http://www.chinasunyee.com

® < o a > =
.ﬁ%?‘ﬂﬁ I PG AR ZE AR R A R )
VIEWE JIANGX! VIEWE OPTOELECTRONIC CO. , LTD

6. OPTICAL CHARACTERISTICS

Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
ZH (iies M| mME | BORE | ROE | R | RVE
Contrast Ratio | C/R 0=0° 900 1100 - \<\ &Qﬂeﬁ)
NTSC Ratio | S 0 =0° 55 60 - % W Note(7)
r\‘ b
Luminance L 0 =0° 400 450 QS d/m2 Note(5)
AN

Response Time | Tr+ Tr 25 °C ms Note(2)

Luminance 1, 0 =0° 70 8 ljiK ; % | Note(3)
uniformity
L/

.29

Wx % 0
Wy é& 0.32
Rx 0=4° 0.644

)
Color Ry 0.332 NTSC
N o 0
Coordination IGVng 0.04 0.02 | (xy) Note(6)
G\ gle 0.323
N[ B/L On
Al Gy 0.565

& 0.134

%% By 0.124
; hdl
/\ 0L 80 85 -

0 r 80 85 -

Viewing Angle C/R>10 Degree | Note(1)
0u 80 85 -
0p 80 85 -

Test Conditions:
www.chinasunyee.com HL 1% : 400-660-3306 Page: 15/ 19



http://www.chinasunyee.com

® 5 < e 3 - =
ZEMR iz R Z AR K & A PR 4§
VIEWE JIANGX| VIEWE OPTOELECTRONIC CO.,LTD

1. VDD=3.3V, [r==20mA (Backlight current), the ambient temperature is+25C.
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=90°
/

>=0°

Q )
6" o'clock

B =270°
Note2: Definition of Response time: Sum of Tr and Tr ,_\Ql&\
Black White Black

5 100%

o 0%

=

<

(@

)

— 10%

s /

Tr T:['

every measuring aced at the center of each measuring area.
Ve

Note 3: Definition of L@omiw: Active area is divided into 9 measuring areas,
tis

Min Luminance of white among 9-points

Luminance Uniformity = - - - 100%
" Y Max Luminance of white among 9-points x °

“\,\ ' |I—U6 H/3. H/3. Hf6-|

NSllii ==
V/3.
R e S

i Vi3
bt RN e o RN —— —
@4— @4 @ - V6.
FPC+

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel
www.chinasunyee.com HL 1% : 400-660-3306 Page: 16/ 19
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Luminance measured when LCD on the "White" state

Contrastratio (CR) =
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: \<)x

NTSC ratio = Area of RGB triangle

Area of NTSC triangle (} o
Fd L]

1831 CIE Chromaticity Diagram

Y

Note 8: Definition of optica a&ent system.

The optical charactegistigs shgald be measured in dark room. After 5 minutes operation, the
optical properties are m% he center point of the LCD screen.(Response time is measured by
Photo detector TO[QI{B %7, Field of view: 1°/Height: 500mm.)

Q

Photo detector Normal line
B=g=0*

w P=90°
500mm 12 o’clock direction
//
-

=
-~
®=180° = / b=0°

-
- 7 Active Area
P z

.

-~
P=270"
6 o'clock direction
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7. RELIABILITY

High Temperature Storage Ta =+80°C / 96Hours e N3
Low Temperature Storage Ta=-30°C / 96Hours ) NM?)
High Temperature Operating Ta =+70°C / 96Hours '\\qul ,2,3
Low Temperature Operating Ta =-20°C / 96Hours Wotel ,2,3
Temperature Cycle storage Test -30°C/30min A+80°C /30min N Note2,3
30cycles,Transfer time less th§n % *
Thermal humidity storage Test 60°C x 90%RH / z ours\NJ) Note2,3
Package Vibration Test Frequency: 10Hz~55Hz, We:lﬁmm, 1 Note2
hrs for each di& , Y, Z
ESD C=1 =330 Ohm Note4
Aig: mes(Center)
CQ@?&Q X v,5times(Center)

Inspection after Test: i\)Q\r

Notel:Ta is the ambient temperature of sampdgs:
Note 2: In the standard condition, there sh§Mbe ractical problem that may affect the display
function. After the reliability test, th%(wduct y guarantees operation, but doesn’t guarantee all the

cosmetic specification.
Note 3: Before cosmetic and ‘%
hours at room temperature.

Note 4: In case of malfup&ion\etdet caused by ESD damage, if it would be recovered to normal
state after resetting, it wo e jidged as a good part.

S
&

N

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

14. PACEKING SPECIFICATIONS
141 INWNEF. BOX SPECIFICATIONS

Tray

Ten (**) trays with Preduct

Ly |

* LCD modules per tray
:'-"'-ei' .-1.4""\-1.
e
=] T e
i o
TBD

+ empty tray as cover = Eleven (**) frays

TBD

(To be updated after customer
approval for new packing.)

Master carton

Insert four (4) mImmer cartons within a master carton.
MMaxinmmm quantity per a master cartom : ¥ % ¥ X ¥ =%¥¥peg
T T T T

www.chinasunyee.com
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