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— . FAYFLE General Feature:
I H PR <Riv
Item Standard Value Unit
R RST 5 g Ji~f
Display Size ) Inch
THER Ji
Number of Pixels 240 (H) *3(RGB)* 320 (V) dots
\El —; X i," =
7 X35 43.20 (H) * 57.60 (V) K
Active Area mm
SHERT 88.00 (H) * 53.30(V) * 7.70(D) =K
Outline Dimension mm
W 77 7] 4 WA B
Viewing Direction FULL O’ clock
i H 4-Line Serial Interface -
Interface
YR )
Driver IC R
IR B B N
Driver Condition VCC=3. 3V (Typ) V
Hot-1 {4 LED/6 i/ 1 B X 6 B8 I HK ~
Backlight-1 White LED/6 PCS/1 PCS serial 6 ways parallel
5 7 M i | Oy e B 5 | a5 B 2 fh 48 ~
Touch Panel Whitout TP Whit RTP Whit CTP
FH 25 i B IR B0 Fr o _
CTP Driver IC
o AL IR L - I
CTP Driver Condition V
TFT Wi ih LAEIRE G
) -30 ~ 80 .
Operation Temperature C
TFT ¥ i i A7 il S ~ K
30 ~ 85 .
Storage Temperature C

VEEE Note:

¥ 4 00 3L 20 W
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=. 5|8 Pin Description

3.1 MRS BIEBH TFT Pin Description

SRS PR =BT
Pin NO. Symbol Description

3. SVEEJH

I vee 3.3V power supply
Hh

2 GND Ground
SPT#z N # 4

3 SDA SPI interface data.
SPI$5 [ B4

4 SCL SPI interface clock.

- s | SHIEHRAGIN CET R .
Chip select input pin ( “Low” enable).
B Bl 2k HE

6 D/C .
Data or command selection.

7 /RES EE%IH@"
Reset pin.

. oo | EORSERER (B PR 6 %D

- Backlight on/off control (high: on; low: off)
—
———END——
VERE Note:

3.2 LB Wiring instructions

DC
POWER

<
o=
(pRw

MPU

m
o|npow |41

mownr x|

NONOLW,;LW
N0 O00Or-
w
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PO, BES4%#% Electrical Characteristics

4-1 TFT 4T TFT LCD Module Operating Conditions
I 5 br5 &AM 5 /ME MR P NEN LKA
Ttem Symbol Condition Min Type Max Unit
7 AR ~ ~ - 1N
Digital Power vee 0.3 1.0 v
BOT/EHEE B B B 7N
10 Supply Voltage rovee 0.3 1.0 v
PN SN VIN - 0.3 - 10vCe N
Input Voltage Range ) +0. 3 v
VERE Note:

1. @i EHFHRRE T e FEIS) 1C KATRIR . XEENHE TR, IC NES R
ZMHTIEEZBIT. WMRAHEXEEMSE, IC BAETRESHE, TEETRES TR,

That the exceeds the Limiting Value listed above it may cause the driver IC permanent
damage. These values are for test only. IC should be operated under the Chip Characteristic
conditions for normal operation. If these conditions are not met, IC operation may be
error and the reliability may be deteriorated.

2. BPETHBREVENER, BRIEDFUH. BRIEAFUH, FrEBEIHENT GND,

Parameters are valid over operating temperature range unless otherwise specified.
All voltages are with respect to GND unless otherwise noted.

3. BafR I0VCC. VCI MHEH PIHARFEIEFHIIRR: 3.1V = I0VCC = VCC = 3.6V,

Insure the voltage levels of I0VCC, VCI, always matches the correct relation:
3.1V = I0VCC = VCC = 3.6V.

4. VIN B/MFERZET 3.6V, (VIN < 3.6V).

VIN should be less than or equal to 3.6V. (VIN = 3.6V).
5. HMRESHERRTERAR, EKE/ SR T RH R ERE.

Panel display quality depends on panel loading, and it may have the different
performance at low/high temperature.

7 0320 W
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4-2 TFT MR TAE%AE TFT Panel Operating Conditions
| br 5 M w/AME | UE | mRME | B
Item Symbol Condition Min Type Max Unit
7 HLR N
Digital Power vee 3.1 3.3 3.6 V
O T/ & N
10 Supply Vol tage 10vCC 3.1 3.3 3.6 v
WAL VIN - 3.1 3.3 3.6 &
Input Voltage V
FEHLHLT o i i i e
Standby Current No Load@ ul
TAEHR FR=60Hz =7
. Toc - - —
Operation Current mA
4-3 L LED back light specification
I H br5 %A s/ME | #AME | &RKME <K iy
Item Symbol Condition Min Type Max Unit
TAEHE N
Forward voltage Ve 1£=3.2V/20mA 3.0 3.2 3.4 V
Nray A : =mA
TAEHLIR IF /1-chip B 120 B ZY
Forward current mA
o . Without TP - 700 - PN
L (5 LOD) B R AL /T
. o >y 2
Luminance (With LCD) e - - - - J7 K cd/m
LED F i N
9549 ° -
LED life time Hr Ta=25+3 C | 20,000 | 30, 000 Hour
F R Note:

1. LED #fy (Hr) & X NTE Ta=25+3 C, LR MM B EBRRERM THETAE

LT 50% [,

LED life time (Hr) can be defined as the time in which it continues to operate under

the condition:Ta=2543

brightness becomes less than 50%.

C,

typical IL value indicated in the above table until the

2. DL %55 R MTBF 5H& 5 T4k ) 2 i LED Se2itE], SEFRMISR LED 7F Ta=25+3 C &

2 5000H, EEZER 8%.

The above results are estimated and judged by the MTBF calculation method of the
LED failure time. The actual test LED is 1lit for 5000H at Ta=25+3 °C, and the brightness

decays by 8%.

o8 20
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H. WEe2EA& TFT OPTICAL SPECIFICATION

5.1 BEAR Overview

NG TR NAERE (FEREE  1lux, BE=25 2C) YHEARETRE ANR
ZEMTOPCON BM-5) & & #ATHE, WRXBE TN TFRA £ 6 f1 © FF 0 HWMAT, BB
LCD R 50cm WEEE. ErEEWESKFHONEREERE. WEMERNIE 30 548

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 O . 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 YZHA& Optical Specifications

ZH b5 A BoME | BAUE | BORME | BT &
Parameter Symbol Condition Min. Typ. Max. Unit Remark
AT K- ® /i/L 7 80 - Deg.
Viewing Horizontal | ®45/R CROL0 - 80 - Deg. Note 1
Angle H*H 0 F/U - 80 - Deg.
Range Vertical ®F/D - 80 - Deg.
STELJE Contrast ratio CR ® =0° 2 1200 - - Note2
035, Color Gamut CG CIE1931 - 50 - %
£ {646 i Tix 0. 308 -
White Chromaticity Wy 0. 330 _
Rx 0. 641 -
4T Red
tRIE R Ry ® =Q° -0.03 0.337 +0. 03 _ Note4
Reproduct Gx 0.274 - (Based
. %% Green
ion of Gy 0. 560 - on C
color N Bx 0. 141 ~ Light)
W Blue
By 0.113 -
IR (ETF - ) o o
Response Time Tr+Tf . - 30 40 ms Noteb
.. . Ta= 25°C
(Rising + Falling)
VERE Note:

1. MARXNEERT 1004 E. YA E AT AKEE3. 9848077 m FIE B B6.
125505 m |HET LCD #H (WA D .

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).

oo 320 W
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2. XLEWERNE 0= 0 MMAM LD REMFL#T. RENESN, WHFHEHE
BEBARENBE, ARREAE (B RE. SE D REXHE (CR) 2EdH¥
5E SLHJ .

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. BHEREHA APF MRH CC ME.

Transmittance is the Value without APF and without CG.

4. ERBPARCELIFNEIAERERE CNEALBEIEITEAM LA, K6, g
. WENAERRE P OHT.

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. HULMINEERIENWE 2 B, @EITARKRE “BiE” mAESRET. REM
10%3R 4L BI90%F 7 KM [B] - Tr, 90%F]10%:ETf .

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

Tf Tr

1| e SR ! R - TR TR O —

Optical

response O o iy il micminionn. amissmebibuiats pion.

0%

10 71 3 20 BT
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»

75

O
TR AC characteristic

6. 1. 5}/ Timing

E

BATEORE (4 L8117

Serial Interface Characteristics (4-1line serial)

CSX WwLé ST
' < L TowTar | A < Tsee |
SCL ‘—bTSHWJTSHF{ : SIS
pRcTI FTig
on T >——
| ;ﬁmy « Ton > ::
_ Tl
DOUT Z: Vi :}
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=25(
Signal Symbol Parameter Min Max | Unit Description
Tess Chip select setup time (write) 15 ns
TesH Chip select hold time (write) 15 ns
CSX Tecss Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Tehw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
Tsuw SCL “H” pulse width (Write) 15 ns
st Tsuw SCL “L” pulse width (Write) 15 ns
Tscyer Serial clock cycle (Read) 150 ns
Tsur SCL “H” pulse width (Read) 60 ns
Tsir SCL “L” pulse width (Read) 60 ns
SDA Tsps Data setup time 10 ns
(DIN) TsoH Data hold time 10 ns
SET Tacc Access time 10 50 ns For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

11 W 3L 20 W
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6. 2. HIREFF/ KA Power on/off Sequence
VCC AT LA BAMEART i BLFH o

VCC can be applied in any order.

VCC AT AT o] i Wt FE

VCC can be power down in any order.

TE YRS AR, R LCD AbFARERAE, MR RESX 5, VCC LZiMreE & /> 120 ZF5,

During power off, if LCD is in the Sleep Out mode, VCC must be powered down minimum
120msec after RESX has been released.

FERIRXPIAAE], WR LCD AL TRERRARS, NWAERE RESX J5, VCC ATAZEZE/D 0 Byl

During power off, if LCD is in the Sleep In mode, VCC can be powered down minimum Omsec
after RESX has been released.
CSX W] DAZEAEARII ] RZFH, 7T PAK A $H. RESX 456 T CSX.

CSX can be applied at any timing or can be permanently grounded. RESX has priority
over CSX.

FFHL/ RHUBFF 30 B

The power on/off sequence is illustrated below

—> «— Trpy = +/- no limit Tfew = +/- no limit — -«

VDD e i N

VDD z"
——/ i~ Timing when the latter signal rises up to 90% of its typical value. Li

e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

Timing when the latter signal falls up to 90% of its typical value. F

o Tfew-csx = +/- no limit
i Treycsx = +/- no limit i
Pl

—* —
csX Horl | % P
_,_ Trpy-resx = + no limit |
RESX T m— =
(Power down in ;' 4‘50 3 PW-RESX1 \'v -~
sleep-out mode) : 30% 120ms | ‘
Trew-resx = + no limit Tty RESK2 = Min OMS—» —
RESX :
(Power down in 309’\ / \
: |

sleep-in mode)

Tfevrresx is applied to RESX falling in the Sleep Out Mode.
Tfewresk is applied to RESX falling in the Sleep In Mode.

Bo12 713 20 U
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. ATEEMENNR RELIABILITY TEST
-1 BEMEE Temperature and Humidity

T H %A R
TEST ITEMS CONDITIONS NOTE

=y L

L 17 Ta=+85 o C, 120hrs

High Temperature Storage

vE £

fitia i {7 Ta=—30 o C, 120hrs

Low Temperature Storage

=) = P

IS AT D | Ta=+80 o C, 120hrs

High Temperature Operation

KRR IZ AT

) Ta=—30 o C, 120hrs
Low Temperature Operation

EEEE G
High Temperature and High | Ta=+t60 o C, 90%RH, 120hrs
Humidity (Operating)

HRE Note:
1. BMEESNEE. BTREMERReE, %0 kSR AR .
Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.
2. BERHAEEEE N TER. BREEREIN AT, HHREREA.
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 b [(S%RH]

3. FEMATEMNRE, MRIERIER, TEMBGHRE (RER. RBHRIE. ErR
EE

After the reliability test, the product only guarantee function normally without
any fatal defect(non—-display, line defect, abormal display etc ).

4. R ERANHERRIEE RS 2 ZiR5HT

All judgments of display are performed after temp of panel returns to room temperature

5. Ta: ﬂ:iﬁﬂg

Ta: Ambient temperature

13 713 20 U
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7-2 MEHEFIES) Shock and Vibration

Mk H M

TEST ITEMS CONDITIONS
fu s vl (AE#RAE) ® Shock level:980m/s’
Packing Shock ® VWaveform:1/2 Sine wave, 6msec
(Non—Operation) ® X, +Y +7 each axis 1 times

s - o @® Frequency range:8-33. 3HZ
AR ED (AR AE) ueney Tans
. . . @® Stoke:1.0mm
Packing Vibration
(Non-Operation) @® Sweep: 10Hz—50Hz
® x,v,z 2 hours for each direction

7-3 B MR Electrostatic Discharge

WG H %IF

TEST ITEMS CONDITIONS
ESD 150pF, 330Q, Contact®4KV,Air :£8KV.Note 1
(Non—operation) 200pF, 0Q, 4200V Contact test.Note 2

WM& & Measure Point:

1. LCDIZHM & B ILHE

LCD glass and metal bezel

2. EERSIW

IF connector pins

14 71 3 20 W
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J\. AEFEBE IR HANDDLING & CAUTIONS

8-1 #VEFEEEIN Caution For Operation

oA THRSEARTEMFE, B BRI YU RERA . 50z, BEA
. RS ORRRIS TSRS . MREMNEARESRZI AT , WEATRE
BT .

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.

STERLE 1Y B R PR ) A IR B LM RDATIADE), FARTIRH M BEES I LI K4
5. HEBSIENSEAZRNSSH LM BIAR Sk, BP0 6 8 H B R .

It is indispensable to drive the LCM within the specified voltage 1limit 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.

SEZEBRBEIF B LM EZ2E RERMN RGN iEE.

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

)7 ERBRRENFERETER LM

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

CUBRBTRIZIMEERS) (ABAEABH) B, LOMAJRESZRIMm; B4k, M
A BB BEERSISE LM REFAEEK, XATRESEME LM _ERWRARE1T.

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.

SERTLEREGENEET, MM FEHRELR, H—FH, £/ THIEERERK
BET, LOM TR R, A, XBHRFAEWRE LM HIRESRE. —BREK
BRI EHEBTHHEFREEE, LI BKEEEETT.

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.

¢ AP IELCDF= A BB R, A E BRHRNAZEKN B EREEER. WRLIDFER
~EEER, BREDT 2 58heE BRI A ARET ERANE —KEEZ R BBV
F R & EGEB 3 EBRIEARFERIER

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

15 T3 20 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.

$EZIEDE R 2 FE LCD o't i AR AR Bk . AEAE SR B IR mE R KA
B EZIET .

Strong sunlight can cause LCD polarizers and color filters to degrade. Long—term
storage or direct operation under strong light or high temperature and humidity is

not allowed.

8-2 P fEE Caution Against Static Charge

oLCM fE/ C-MOS LST BKXZh8%, ERULEINZ P RHEFARA A KA RIEREE] Vdd B Vss,
LHAERAEAES, FEER A, TE/BRX. ERik&eE pibgEa.

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.

sF@ERRYE, REEZRITMSERREOAERY 30 F, WHRE, EETFXAIE
ESD I3 E T, TIEZENEBEMNRRIFAE 50%RH LA E, PLj &b R

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.

oIRGB AT 4 B TAEAR . IRAOVEEM R R F B 44 .

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

oTEALEE LCM B, BEEANHFEMBWFE., XNHSFHEFRANMSFEERLFTFR

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

16 7L 3 20 T
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9. LCDER#AIIEAALH LCD display initialization code

Void Panel initial code(void)

{

// Reset sequence———————— //

LCD RESET=1;

Delayms(1); //Delay lms

LCD RESET=0;

Delayms (10) ; //Delay 10ms

LCD RESET=1;

Delayms (120) ; //Delay 120ms

// //
ST7789 SPI wCOMMAND (0x11); //184, Sleep Out

Delayms (120) ;

ST7789 SPI wCOMMAND (0xb2) ; //263, Porch Setting
ST7789 SPI wDATA (0x0c) ;
ST7789 SPI wDATA (0x0c) ;
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x33) ;
ST7789 SPI wDATA (0x33) ;

ST7789 SPI wCOMMAND (0xb7); //268, Gate Control
ST7789 SPT wDATA (0x35) :

ST7789 SPI wCOMMAND (0xb0) ; //258, RAM Control
ST7789 SPI wDATA (0x00) :
ST7789 SPI wDATA (0xeO0) :

ST7789_SPT_wCOMMAND (0xbb) ; //273, VCOMS Setting
ST7789_SPI_wDATA (0x2B) ;//

ST7789_SPI_wCOMMAND (0xc0) ; //275, LCM Control
ST7789_SPI_wDATA (0x2c¢) ;

ST7789 SPI wCOMMAND (0xc2); //277, VDV and VRH Command Enable
ST7789 SPT wDATA (0x01) :

ST7789_SPT_wCOMMAND (0xc3) ;//278, VRH Set
ST7789 SPI wDATA(0x11)://
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ST7789 SPI wCOMMAND (0Oxc4) ; //280, VDV Set

ST7789_SPI_wDATA (0x20) ;

ST7789 SPI wCOMMAND (0xc6) ; //284, Frame Rate Control in Normal Mode
ST7789 SPI wDATA (0x0f) ; //60Hz

ST7789 SPI wCOMMAND (0xd0) ; //290, Power Control 1
ST7789 SPI wDATA (0Oxa4) :
ST7789 SPI wDATA (Oxal) :

ST7789 SPI wCOMMAND (0xe0) ; //294, Positive Voltage Gamma Control
ST7789 SPI wDATA (0xd0) ;
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x05) ;
ST7789 SPI wDATA (0x0e) ;
ST7789 SPI wDATA (0x15) ;
ST7789 SPI wDATA (0x0d) ;
ST7789 SPI wDATA (0x37) ;
ST7789 SPI wDATA (0x43) ;
ST7789 SPI wDATA (0x47) ;
ST7789 SPI wDATA (0x09) ;
ST7789 SPI wDATA (0x15) ;
ST7789 SPI wDATA (0x12) ;
ST7789 SPI wDATA (0x16) ;
ST7789 SPI wDATA (0x19) ;

ST7789 SPI wCOMMAND (Oxel); //296, Negative Voltage Gamma Control
ST7789 SPI wDATA (0xd0) ;
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x05) ;
ST7789 SPI wDATA (0x0d) ;
ST7789 SPI wDATA (0x0c) ;
ST7789 SPI wDATA (0x06) ;
ST7789 SPI wDATA (0x2d) ;
ST7789 SPI wDATA (0x44) ;
ST7789 SPI wDATA (0x40) ;
ST7789 SPI wDATA (0x0e) ;
ST7789 SPI wDATA (Oxlc);
ST7789 SPI wDATA (0x18);
ST7789 SPI wDATA (0x16) ;
ST7789 SPI wDATA (0x19) ;
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ST7789 SPI wCOMMAND (0x2a) ;//
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x00) ;
ST7789 SPT wDATA (Oxef) ;
ST7789 SPI wCOMMAND (0x2b) :
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x00) ;
ST7789 SPI wDATA (0x01) ;
ST7789 SPI wDATA (0x3f) ;

ST7789_SPT_wCOMMAND (0x21) ;

ST7789 SPI wCOMMAND (0x36) ; //215, Memory Data Access Control

ST7789 SPI wDATA (0xAO0) ; //F[F] E.7~320x240  //0x00%% 7] .7 240x320

ST7789 SPI wCOMMAND (0x3a); //224, Interface Pixel Format

ST7789 SPT wDATA (0x55) :

ST7789 SPI wCOMMAND (0x29) ; //196, Display On
Delayms (20) ; }

Void ST7789sPanelSleepInMode (void)

{

ST7789 SPI Wcommand (0x10) ;
Delayms (120) ;

}

Void ST7789sPanelSleepOutMode (void)

{

ST7789 SPI wCOMMAND (0x11) ;
Delayms (120) ;

}
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10. LCDYAEZE LCD Test Pattern

JRE
w

Pattern | Red frame Red Green Blue White Black | Gray scale Image
C”{;{Snt 3. 45 3.97 | 4.05 3.97 5.33 3. 44 3. 80 4. 40
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