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— . FEAXIFLE General Feature:
I H FRUAE(E AT
Item Standard Value Unit
LR 35" _
Display Size )
Number of Pixels 320 () x3 (RGB) +480 (V)
N [X 18
7 XI5 48.96/(1) * 73.44 (V) -
Active Area
SRRT 55.501) % 84.96(V) * 3.70(D) <TFT+RTP> mm
Outline Dimension
WM J5 ] 12 S ~
Viewing Direction 12 0’ clock
TFT ¥ I

TFT Interface 8080 MCU8/16 _

TFT BXBhE

TFT Driver IC W\ [9488 -
TFT IXzhH & _ _
TFT Driver Condition VCI=2. 8Y, T0VCC=1. 8V (Typ) v
Hot ({4, LED/6 i/ I Bk -
Backlight White LED/6pcs/parallel
i O s MAagpmaahEs O A a5 B
Touch Panel Whitout TP Whit RTP Whit CTP
FH 2 i 58 5 DX Bl e o _
CTP Driver IC
FH 25 i 5 5 DX 51 FEL _
CTP Driver Condition VDD=3. 3V (Typ) v
Nii-R=] yE B
TFT ﬁﬁaaj:ﬁémuEz 30 ~ 70 C
Operation Temperature
N7 = yE B
TET Wt fif Al 5 40 ~ 80 .

Storage Temperature

O3 O 18 ;W
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=. 5|JViBH Pin Description

3. 1. BLZH 5] 136 E TFT Pin Description

g S | T ERAIERD
Pin NO. Symbol Description
1 LEDA LED Anode
2 ~ 17 LEDK1~6 | LED Cathode
8 GND Ground
9 NC Open Pin
10 VCI Digital Power
11 I0vVCC 1/0 Power
12 CS Chip select input signal.Low enable
13 WR Write signal
14 RS Data/Command Selection pin. Low: Command/High: Parameter
15 RD Read signal
16 RESX TFT Reset Pin.
17, 18 NC Open Pin
19 ~ 26 | DB[15~ 8] |Data bus.Connect to GND when not in use.
27 ~ 34 | DB[7~ 0] |Data bus
35, 36 NC Open Pin
37 TE Tearing Effect output signal.Open when not in use
38 NC Open Pin
39 GND Ground
40 RTP_XL RTP control signal
41 RTP_YD RTP control signal
42 RTP_XR RTP control signal
43 RTP_YU RTP control signal
44 GND Ground
45 NC Open Pin
———END——

50318 ;W
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3. 2. 4] Wiring instructions

MPU

BL

DC

POWER

RYP

¥ 6 71 gL 18 W

DB[7~ O]
DB[15~ 8]
TE

RD

WR

RS

CS

RESX

LEDA
LEDK1~6

|OVCC

VCI
GND

RTP_XL

RTP_YD
RTP_XR

RTP_YU
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0. BS4FME Electrical Characteristics

4. 1. TFT #5240 TAEZAF TFT LCD Module Operating Conditions

i H by & 5 /ME M A SN B
Item Symbol Condition Min Type Max Uint
.iiﬁiﬂ%#? VCI - 2.6 2.8 3.3 v
Digital Power
1/0 HL
1/0 Power T0vCC 1.7 1.8 3.3 V
TRT H 3 L Vo . . . i ;
TFT Gate on voltage
TFT HF T R VoL i i i i ]
TFT Gate off voltage
TFT AR HL &
TFT Common Voltage veou v
4. 2. T AESM LED back light specification
i H br5 %A 5 /ME MR 5PN B
Item Symbol Condition Min Type Max Uint
LA VF 2.8 3.2 3.4 v
Forward voltage I1£=20mA
7 1-chi
TAF IR IF /1=chip ~ 120 ~ A
Forward current
SEPE (i LCD) 2
L I1f=120mA - 250 - d
Luminance (With LCD) v cd/m
LED iy
=954+ 9 _ _
LED life time Hr Ta=25+3 C 50, 000 Hour
F R Note:

1. LED Ffy (Hr) & XCNTE Ta=25+3 C, ERFI/RMMA R BEFRERM RS TEEZRERT
50% HYUFFTE]. LED life time (Hr) can be defined as the time in which it continues to operate under

the condition:Ta=25+3 °C, typical IL value indicated in the above table until the brightness becomes

less than 50%.

4. 3. HARMME R TA/ES4ME CTP Recommended Operating Conditions

it H br5 %M e/ ME HAYE & NAE L
Item Symbol Condition Min Type Max Uint
7 AR
Digital Power VbD v
1/0 HLH
1/0 Power TOVDD v
vH R
.ﬂﬂmg Ty <90%RH -20 - 70 C
Operation Temperature
> vH R
fifi 7L T, <90%RH -30 - 80 C
Storage Temperature

o7 0318 W
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. BERYZHME TFT OPTICAL SPECIFICATION

5.1 HEiR Overview

FeZ A AR E RS = OB 1lux, BE=25 2°C) PHHEETRSE QAR
2 FITOPCON BM-5) B & HEAT I &, WK oA TRy £ 0 il @ 25T 0 MMM T, 8 LCD
KA 50cm WIEEE. BN LI S RO RFEE E . MEFTE LN TAE 30 8.

The test of Optical specifications shall be measured in a dark room (ambient luminance

1lux and temperature = 25 2°C) with the equipment of Luminance meter system

(Goniometer system and TOPCON BM-5) and test unit shall be located at an approximate
distance 50cm from the LCD surface at a viewing angle of 0 and ® equal to 0 . The
center of the measuring spot on the Display surface shall stay fixed. The backlight should
be operating for 30 minutes prior to measurement.

5.2 YA Optical Specifications

ZH b5 A BoME | BAUE | BORME | BT &

Parameter Symbol Condition Min. Typ. Max. Unit Remark
AT K- ® /i/L 7 70 - Deg.
Viewing Horizontal | ®745/R CROL0 = 70 - Deg. Yote 1
Angle H*H 0 F/U - 60 - Deg.
Range Vertical ®F/D - 60 - Deg.
STELJE Contrast ratio CR ® =0° 2 500 - - Note2
035, Color Gamut CG CIE1931 - 60 - %
o fo Wx 0.307 -
White Chromaticity Wy 0. 327 -

Rx 0.624 -
2T Red !
tRIE R Ry ® =0° -0.03 0. 33 +0. 03 _ Note4
Reproduct Gx 0.296 - (Based
. %% Green
ion of Gy 0.577 - on C
color N Bx 0. 143 ~ Light)
W Blue
By 0. 109 -
IR (ETF - ) o o
Response Time Tr—+Tf . - 20 40 ms Noteb
. . Ta= 25°C
(Rising + Falling)
VEFRE Note:

L. PAXEC R T 10 M E o« FLA B E AR T 6l IR /K~ B3 9 U 77 1) A1 2E L E6
1258%0 7 m EHEF LCD Rl (WE 1 .

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing
angles are determined for the horizontal or 3, 9 o’ clock direction and the vertical
or 6, 12 o’ clock direction with respect to the optical axis which is normal to the
LCD surface (see FIGURE 1).

o8 18 |
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2. XTLLEEMIENAE 0= 0 MMM LCD REPIH 03T, SENEN, WHFHME
BRERERENOMO, RERERE CGRE) WRE. (BB D SEXHE (CR) 2
FE L

Contrast measurements shall be made at viewing angle of ®= 0 and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set
first to white, then to the dark (black) state . (see FIGUR 1) Luminance Contrast
Ratio (CR) is defined mathematically.

CR= Luminance when displaying a white raster

Luminance when displaying a black raster

3. BHEREEAE APF FKAE CG HMHE.
Transmittance is the Value without APF and without CG.

4. ERPHE R OSEALR N H T A G R B SR ERDGIEEAR T EoOvA . gt EEME
o W PR TR R kAT

The color chromaticity coordinates specified in the above table shall be calculated
from the spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

5. FEGIE NN RN E N A 2 prs, TR iR NS SOk T, SR
10%22 4L F90% T 75 I [A) & Tr, - 90%F]10%/2Tf

The electro—optical response time measurements shall be made as FIGURE 2 by switching

the “data” input signal ON and OFF. The times needed for the luminance to change
from 10% to 90% is Tr, and 90% to 10% is Tf.

Figure1 Measurement Set Up

Tr

B e o
e
=
e white(TFT OFF) | black (TFT ON) ’ white(TFT OFF)
Mo, _—7| 7%
0 2 3 Te

5 L= 500n) response

o
0 0 ,

9 0'clock |%Bpp A ras
direction | A== o i s
@1y T — e \H

0 " % o

* 85 ~" TOPCON :
s s pglesktirction L= toecren Optical
ol a0
2
9

9T 18 m
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75~ TFT B4, TFT Timing Characteristics

6. 1. 47 OB 74 / Parallel interface Timing Characteristics

_ fenw o . tonw
CSX \_ ’/f tesr "
fe ks "o e Lan o L fesr | »
o : : : :
. tast| L tant ]
WRX | 4 \
\ / et N\
(o t_d_st o .td.hl = | |
DB[23:0] ! ! f
(Write) | |
e | trestresm P tant "
R S totem | | .
RDX \ / |
\ trantraifm / trandranim z\_
|, Lratlratim, P troan 4
DB[23:0] ; .
(Read) < >7
Signal Symbol Parameter min max Unit Description
tast Address setup time 0 - ns
DCX - -
that Address hold time (Write/Read) 0 - ns
tchw CSX "H" pulse width 0 - ns
tcs Chip Select setup time (Write) 15 - ns
CSX tres Chip Select setup time (Read ID) 45 - ns
tresfm Chip Select setup time (Read FM) 355 - ns
test Chip Select Wait time (Write/Read) 0 ns
twe Write cycle 30 - ns
WRX twrh Write Control pulse H duration 15 % ns
twrl Write Control pulse L duration 15 . ns
trefm Read Cycle (FM) 450 ) ns
When read from Frame
RDX (FM) trdhfm Read Control H duration (FM) 90 - ns
Memory
trdlfm Read Control L duration (FM) 355 - ns
trc Read cycle (ID) 160 - ns
RDX (ID) trdh Read Control pulse H duration 90 - ns When read ID data
trdl Read Control pulse L duration 45 - ns
DB [23:0], tdst Write data setup time 10 - ns
DB [17:0 tdht Write data hold time 10 & ns
[17:01 ) For maximum, CL=30pF
DB [15:0], trat Read access time 40 ns s
) For minimum, CL=8pF
DB [8:0], tratfm Read access time 340 ns
DB [7:0] . '
trod Read output disable time 20 80 ns

%10 71 3k 18 |
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Notes:

1. Ta=-30t0 70 °C, IOVCC = 1.65V to 3.3V, VCI = 2.5V to 3.3V, AGND = DGND = 0V

2. Logic high and low levels are specified as 30% and 70% of IOVCC for input signals.
3. Input signal rising time and falling time:

t.=15ns tr=19ns

—>
70%  70%
30% 30%

4. The CSX timing:

_ tchw
csx— /. \—/—\—
WRX - :
RDX test N ..... /|
» <« Min5ns—»
5. The Write to Read or the Read to Write timing:
csx \___ )
WRx N\ /e N/
PRI SN  Jranfm |
RDX ' _\_/_

11 | 3L 18 |
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+. ATEEMEMR RELIABILITY TEST

7-1 {EEFVEE Temperature and Humidity

M1 5 %M TR
TEST ITEMS CONDITIONS NOTE

=y L

L 17 Ta=+80°C, 240hrs

High Temperature Storage

vE £

fitia i {7 Ta=—40 ‘C, 240hrs

Low Temperature Storage

=) = P

RHRIEAT A | Ta=+70 °C, 240hrs

High Temperature Operation

KRR IZ AT

. Ta=—30 °‘C, 240hrs
Low Temperature Operation

s G247
High Temperature and High | Ta=+t60 ‘C, 90%RH Max, 240hrs
Humidity (Operating)

HRE Note:

L ALIREN L o B TR SR PR RE I, 2 F s R IR SRR RS A8 4K . Liquid Crystal driving
voltage.Due to the characteristics of LC Material, this voltage varies with environmental
temperature.

2. IREAAHEEVEE I T ETR. BERRERENA39C. FHEEREK.,
Temperature and relative humidity range are shown in the figure below. Wet bulb

temperature should be 39 C max. and no condensation of water.

Hiamiel [ (%R

3. AR EEMINE, NORIEDIREIES, TARTEAr oG (A RN, RERERIE . SRR
HEE) . After the reliability test, the product only guarantee function normally without
any fatal defect(non-display, line defect, abormal display etc ).

4. FrA S P WIS AE ARG FE R 2 = iR /NN 54T ALl display judgments are
performed two hours after the panel temperature returns to room temperature

5. Ta: ¥#EEEE Ambient temperature

12 7 318w
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7-2 M AYESN Shock and Vibration
Mk H %A
TEST ITEMS CONDITIONS
2 AEEEE) ® Shock level:980m/s’
Packing Shock ® VWaveform:1/2 Sine wave, 6msec
(Non—Operation) ® X, +Y +7 each axis 1 times
s - o ®Fr :8-33. 3HZ
FLREIRE (IFHR1F) reaueney Tanse
. . . @® Stoke:1.0mm
Packing Vibration
(Non—Operat ion) @® Sweep: 10Hz—50Hz
® x,v,z 2 hours for each direction

7-3 FHE N Electrostatic Discharge

WG H %IT

TEST ITEMS CONDITIONS
ESD 150pF, 330Q, Contact®2KV,Air :+4KV.Note 1
(Non—operation) 200pF, 0Q, 4200V Contact test.Note 2

M & &5 Measure Point:
1. LCDI I AN & JE 1 HE LCD glass and metal bezel
2. iS5l TF connector pins

13 7 4k 18 m
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J\. ACFFEZEDT HANDDLING & CAUTIONS

8-1 #FyFEE I Caution For Operation

o H TSR R A 0T, 1 2700 Hogit b s 2L A U b o B kT . TR /N0 s, BN
M. IRBNACHL O I WEE AT RE S P E R P . W N R A BA TR B2 B v, BRI AT RE
WET .

Since the LCM is made of glass, do not apply strong mechanical impact or static
load onto it.Handling with care since shock, vibration, and careless handling may
seriously affect the product. If it falls from a high place or receives a strong shock,
the glass maybe broken.

STEFNAE I FE R BR A P AR5l LOM A2 b AN/ ), R & T BRI U 2 330 LOM 1 45w
YifH. HERSIER BTN SE LM MBI B H4k, RIS 5 (8 ] E IR s) .

It is indispensable to drive the LCM within the specified voltage 1imit since the
higher voltage than the limit causes LCM' s life shorter. An electro—chemical reaction
due to DC causes undesirable deterioration of the LCM so that the use of DC drive should
avoid.

SIEZIERYETT B PR LOM BB R AN R G W H E L

Do not connect or disconnect the LCM to or from the system when power is on.

SV AE Sl e T ) S S5 A TN AR LOM.

Never use the LCM under abnormal conditions of high temperature and high humidity.

U BB TRIZINIRE NS GAZIAEGA BIHO B, LOMATREz2l5m; Bk, M
A B R ZUR LS Bh e AE LOM R ARk, X ATReszim LOM  EymdR A 1117 .

When expose to drastic fluctuation of temperature(hot to cold or cold to hot),
the LCM may be affected; specifically, drastic temperature fluctuation from cold to
hot, produces dew on the LCM’ s surface which may affect the operation of the polarizer
on the LCM.

SRR T AR VO B R E R, i SIS PR AR B AEIR , Jy— 71, fE T H TARJEE R
RN, LOM AIRERAR . ART, XEEHIRIFAZWRE LOM M BIMEifE . — B
B RNEF AT AR VO, LOM Rk B R H 1817

Response time will be extremely delay at lower temperature than the operating
temperature range and on the other hand LCM may turn black at temperature above its
operational range. However those phenomenon do not mean malfunction or out of order
with the LCM. The LCM will revert to normal operation once the temperature returns
to the recommended temperature range for normal operation.

N7 IELCD ™= A MG AR B, £ A8 i S T AR I AN 2 [A) SRR [ e B 22 . Wi ZRLCD RG22 42
s E B, BN EIDT 20 2B aleEs B R A R N RRET R NS IR B IR R A A A
FH B R 5% 3 BB AR 9 B IR AP A2 o

In order to prevent the LCD from producing image retention, do not display a fixed
pattern for a long time when using a normally black panel. If the LCD needs to display
a fixed pattern, it is recommended to refresh the display one or more times in less

14 T 18 W
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than 2 minutes or less. It is strongly recommended to use a black image or moving image
as a screen saver.
8-2 P Caution Against Static Charge

OLCM /] C-MOS LST BRzhes, Pk isss FORHAT AT AR AL B A i€ 4% 5] vdd 857 Vss,
HEBIAERNATTE S, BB SR, TE/ERX . RS piibgfdE.

The LCM use C-MOS LSI drivers, so customers are recommended that any unused input
terminal would be connected to Vdd or Vss, do not input any signals before power is
turn on, and ground you body, work/assembly area, assembly equipments to protect
against static electricity.

s GG LR ORI B, ORFFEBRTT M S RIBCRIIAEEL 30 B, WHARE, A8 7RIS
ESD i3 E T, TAEENIBENIRFEE 50%RH LA L, DAy i s KBS

Remove the protective film slowly, keeping the removing direction approximate
30—degree not vertical from panel surface, if possible, under ESD control device like
ion blower, and the humidity of working room should be kept over 50%RH to reduce the
risk of static charge.

oG A G A AR ) TAFE R . FRATTHEFE AR AR R Bl H At 22 3 FL AR B () 21 4

Avoid the use work clothing made of synthetic fibers. We recommend cotton clothing
or other conductivity—treated fibers.

STEALIER LOM B, WEE AN AR FE. X TR i S R L R

In handling the LCM, wear non—charged material gloves. And the conducting wrist
to the earth and the conducting shoes to the earth are necessary

15 7 3k 1g m
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S FIEEWARRY LCD display initialization code

Void Panel Initial code(void)

{

//TRT #3320 x 480

//BE: MCU 16

// MR 2455 C8051F340 (AR MR HR)
//Power:VCI=2.8, I0VCC=1.8

// A //
LCD RESET=1;

Delayms (1) ; //Delay 1ms

LCD RESET=0;

Delayms (10) ; //Delay 10ms

LCD RESET=1;

Delayms (120) ; //Delay 120ms

// //

//1L19488 HO035A5
WriteComm (0xEQ) ; //P-Gamma
WriteData (0x00) ;
WriteData (0x13) ;
WriteData (0x18) ;
WriteData (0x04) ;
WriteData (0xOF) ;
WriteData (0x06) ;
WriteData (0x3A) ;
WriteData (0x56) ;
WriteData (0x4D) ;
WriteData (0x03) ;
WriteData (0x0A) ;
WriteData (0x06) ;
WriteData (0x30) ;
WriteData (0x3E) ;
WriteData (0xOF) ;

WriteComm (0XE1) ; //N-Gamma
WriteData (0x00) ;
WriteData (0x13) ;
WriteData (0x18) ;
WriteData (0x01) ;
WriteData (0x11) ;
% 16 ul 3k 18 Wt
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WriteData (0x06) ;
WriteData (0x38) ;
WriteData (0x34) ;
WriteData (0x4D) ;
WriteData (0x06) ;
WriteData (0xO0D) ;
WriteData (0x0B) ;
WriteData (0x31) ;
WriteData (0x37) ;
WriteData (0xOF) ;

WriteComm (0XCO) ;
WriteData (0x18) ;
WriteData (0x17) ;

WriteComm (0xC1) ;
WriteData (0x41) ;

WriteComm (0xC5) ;
WriteData (0x00) ;
WriteData (0x19) ;
WriteData (0x88) ;

WriteComm (0x36) :
WriteData (0x48) ;

WriteComm (0x3A) ;
WriteData (0x55) ;

WriteComm (0XBO) ;
WriteData (0x00) ;

WriteComm (0xB1) ;
WriteData (0xa0) ;

WriteComm (0xB4) :
WriteData (0x02) ;

WriteComm (0XB6) ;
WriteData (0x02) :

//Power Control 1
//Vregloutl8
//Verg2outl7

//Power Control 2
//VGH, VGL 41

//Power Control 3

//Veom la 19
//80 88

//Memory Access

//48

// Interface Pixel Format
//16bit

// Interface Mode Control
//00

//Frame rate
//60Hz A5

//Display Inversion Control
//2-dot

//RGB/MCU Interface Control
//MCUX02, RGBX32 DE, RGBX72 SYNC
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WriteData (0x02) ;

WriteComm (0XE9) :
WriteData (0x00) ;

WriteComm (0xF7) ;
WriteData (0xA9) ;
WriteData (0x51) ;
WriteData (0x2C) ;
WriteData (0x82) ;

WriteComm(0x11) ;

Delay (120) ;

WriteComm (0x29) :
WriteComm (0x2c) ;

Delayms (120) ;
}

//Source, Gate scan dieection

// Set Image Function
//disable 24 bit data input

// Adjust Control

// D7 stream, loose 82

//Sleep out

//Display on

Void EnterSLP(void) //EnterSleep Code

{

WriteComm(0x28) //Display off

Delayms (10) ;

WriteComm (0x10) ;

Delayms (120) ;
}

Void ExitSLP (void)

{

WriteComm (0x11) ;

Delayms (120) ;

//

//ExitSleep Code

// Sleep out

WriteComm(0x29) //Display on

Delayms (120) ;
}

—END—-
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