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—. F:AYR{E General Feature:

T H PRI FAAL
ITtem Standard Value Unit
R RS 9 4 SN
Display Size ) Inch
TR =1
* *

Number of Pixels 240 (H) #3(RGB)* 320 (V) dots
\El —; X i," =
X 36.72 (1) * 48.96 (V) ek

Active Area mm
, 42.52(H) * 59.86(V) * 2.20(D) <TFT BL1> N
out1if}%f§;j; o 42.72(H) * 60.26(V) * 2.20(D) <TFT BL2> aijé
© JHIEnsio 42.72.(H) * 60.26(V) * 3.20(D) <TFT BL2+CTP>
WM& T7 7] 4 LA -

Viewing Direction FULL O’ clock

FT S MCU 8/16 345 SPI(BRIA MCU 8/16 fif)
TFT Interface MCU 8/16 bit compatible with SPI -
(Default MCU 8/16 bit)
TFT Xz F
TFT Driver IC STREIY
TFT Rz ~ _ N
TFT Driver Condition VCI=2. 8V, I0VCC=1. 8V (Typ) v
Hot-1 H & LED/4 /4 LEDs JfHk B
Backlight—-1 White LED/4 PCS/4 LEDs parallel
o2 9% LED/6 /2 LEDs B¢ 3 B I IBE
Backlight-2 White LED/6 PCS/2 LEDs serial 3 ways parallel
fih 45 57 MAH R O s M B2 b 55 B
Touch Panel Without TP With RTP With CTP
L 3 o7 BR Bt
CTP Driver IC FT6236U
RS VDD=3. 3V %
CTP Driver Condition V
TFT W LAFiRE B
. -30 ~ 80 .
Operation Temperature C
TET 0 it i A7 il JiE WK
-40 ~ 80 .
Storage Temperature C

3 o331 ;|
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III. TFT-HO024A1QVISTKN40 V1-1(CTP/1200 cd/m’)
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=. 5|JViBH Pin Description

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

51 14 5 T TEA IR
Pin NO. Symbol Description

1 GND Ground

2 NC/RTP YD | Not Connect, Resistive TP function pin.

3 NC/RTP_XR | Not Connect, Resistive TP function pin.

4 NC/RTP_YU | Not Connect, Resistive TP function pin.

5 NC/RTP_XL | Not Connect, Resistive TP function pin.

6 NC/SDO SPI interface output pin. If not used, let this pin open.

7 VCI Digital Power

8 T0vVCC I0 Supply Voltage

9 NC/SDI SPI interface input pin. If not used, let this pin open.

10 CS Chip select input pin ( “Low” enable).

#Display data/command selection pin in parallel interface.

11 RS/SCL . .. . .

#This pin is used to be serial interface clock.
#Write enable in MCU parallel interface

12 WR/DCX #Display data/command selection pin in 4-line serial

interface.

13 RD Read enable in 8080 MCU parallel interface. If not used,
14~21 DBO~DB7 Data Bus. If not used, please fix this pin at GND.
22~29 DB8~DB15 | Data Bus.

30 RESX Global Reset Signal. Active Low.

31 MO IMO=GND: 16-bit i80;IMO=IOVCC: 8-bit i80

32 NC Not Connect

33 GND Ground
34~37 LEDK LED Cathode

38 LEDA LED Anode

39 GND Ground

40 NC Not Connect

- —-——-—END - - -

07 O3t 31 ;|
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3.2.CTP 5| JHIi}i#H CTP Pin Description
SN ETRS e A A
Pin NO. Symbol Description
1 VDD CTP Power supply.
2 SCL CTP IIC clock signal
3 SDA CTP I1IC data signal
4 INT CTP interrupt read signal
5 RTN CTP Reset signal
6 GND Ground
- - —END - - -
3. 3. Ui Wiring instructions
DC b GND DC b GND
Power » VC I Power »VC I
» [0VCC » [0VCC
» RESX » RESX
» CS » CS
MPU »RS/SCL MPU »RS/SCL
» WR/DCX » WR/DCX
16 Bit » RD 8 Bit » RD
» DBO~DB7 GND === DBO~DB7
» DB8~DB15 » DB8~DB15
GND sep | MO [QVCC mmmp | MO
BL » LEDA BL » LEDA
» LEDK » LEDK
» VDD » VDD
» SCL » SCL
CTP » SDA CTP » SDA
» INT » INT
» RTN » RTN
» GND » GND

% 8 Ul gt 31 W
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¥ e mskH: R1/R4/R6 OR,R2/R3/R5 NC Y&k H: R2/R4/R6 OR,R1/R3/R5 NC
Change resistors to: Change resistors to:
R1/R4/R6 OR, R2/R3/R5 NC R2/R4/R6 OR, R1/R3/R5 NC
Power » VC I Power — m———)C |
» 10VCC —ee) [0V CC
» RESX — R E S X
» CS » CS
» RS/SCL —— RS/ SCL
MPU GND =l WR /D CX YFu ) I{R / D C X
GND ===p RD GND =mm=p RD
" GND = DBO~ DB7 SPI 4L GND = DBO~ DB7
GND ===p DB8~ DB15 GND ===—p DB8~ DB15
|0VC(C =mmp | MO GND ==mp | MO
BL » LEDA BL — _ED A
» LEDK — L EDK
» VDD » VDD
» —
cTP SDA cTP SDA

¥ 9 00 3t 31 W
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0. BS4FME Electrical Characteristics
4. 1. TFT 4%t K&EIE TFT Absolute Maximum Ratings
I 5 br5 %A x/ME HAME & NE AL
Item Symbol Condition Min Type Max Uint
B HIR ~ ~ - N
Digital Power Vel 0.3 1.0 V
XONERY R ENES _ _ ~ N
10 Supply Voltage rovee 0.3 4.0 v
i\ R Y ~ ~ ~ 10vCe [N
Input Voltage Range VIN 0.3 +0. 3 v

HRE Note:

Lk g s i BRAE AT R 2 FEURE) 1C AR AR . XEEAH T IC RiAeds fets
FAFFIERIEAT. WRAW LXK, IC BETRe e, PISEMERTRE2 T %, 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. ZHETARREVGHEINA R, BRAERDE UM, BRAESDAUE, Fra BRI T GND.
Parameters are valid over operating temperature range unless otherwise specified. All
voltages are with respect to GND unless otherwise noted.

4.2, TET MR TAEZ%4F TFT Panel Operating Conditions

i H b5 %1t e/ ME HAYE & NAE AL
Item Symbol Condition Min Type Max Uint
A 7N
VCI - 2.6 2.8 3.3
Digital Power V
10 HLIFHE
V - . . .
I0 Supply Voltage JOVEC L7 1.8 3.3
*
Vih 0.8 - T0vCC
LTPNGENES 10vee N
Input Voltage . 0. 3% V
Vil GND - Tovee
LA . ] ] ] iz
Standby Current No Load@ uA
TAFEH FR=60Hz 27
. Toc 3.4 - 5.5
Operation Current mA

10 73 31 W
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4. 3. 5 TAESM LED back light specification

#5-1
= b5 A w&/ME | #BAE | BKE e
. s FA7 Uint
Item Symbol Condition Min Type Max
AR VF 3.0 3.2 3.4 i
Forward voltage I£=3. 2V/20mA V
TAE /1=chip L
IF - 100 -
Forward current mA
N Without TP - 800 -
SR (A LCD) Ly Yt/ 75K
Luminance (With LCD) cd/m’
With CTP - - =
LED /INES
= + N -
LED life time Hr Ta=25+3 C 20, 000 30, 000 Hour
#5-2
= b5 A w&/ME | #BAE | BKE N
. s HA7 Uint
Item Symbol Condition Min Type Max
LAERE VF 11.2 12.6 13.6 i
Forward voltage L£=6. 3V/20mA V
T AR /1=chip B
IF - 60 -
Forward current mA
N Without TP - 1500 -
S G LCD) N Yt/ 75K
Luminance (With LCD) cd/m’
With CTP - 1200 -
LED #ir AN
= + N -
LED life time Hr Ta=25+3 C 20, 000 30, 000 Hour
VERE Note:

1. LED FHfy (Hr) % SCNTE Ta=25+3 C, LRI HA H R R E & PR T/EE
EEEALT 50% FIEE] . 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%.

2. DL &5 R FMTBRET 57 ATl 1) 58 I LED 2% R i T8],  SEFRiLEDAETa=25+3 C mi4%
5000H, #=fF3EN 8%. The above results are estimated and judged by the MIBF calculation
method of the LED failure time. The actual test LED is lit for 5000H at Ta=254+3 °C,
and the brightness decays by 8%.

211 | 3L 31 |
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4. 4. CTP #{E4Af CTP Operating Conditions
I 5 br5 & 5 /ME M A SN B
Item Symbol Condition Min Type Max Uint
B HE B 7N
Digital Pover VDD 2.8 3.3 3.6 v
0. 8%
Vih - - VDD
LTPNGENES VDD N
Input Voltage . 0. 3% V
Vil - GND - VDD
N=ls=a H i3
TR . ] 4 | o |
Operation Temperature C
1 vB H T RF
it 171 Tstg B 30 A - fnoﬁﬁ&“
Storage Temperature C

12 03 31 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

24 brs Yo BoME | BAUE | BORME | BT &
Parameter Symbol Condition Min. Typ. Max. Unit Remark
AT K- ® /i/L 7 80 - Deg.
Viewing Horizontal | ®745/R CROL0 = 80 - Deg. Yote 1
Angle H*H 0 F/U - 80 - Deg.
Range Vertical ®F/D - 80 - Deg.
STELJE Contrast ratio CR ® =0° 1000 1500 - - Note2
035, Color Gamut CG CIE1931 65 70 - %
£ fo £ Wx 0. 307 -
White Chromaticity Wy 0.334 _
Rx 0. 652 -
2T Red
tRIE R Ry ® =0° -0.03 0. 322 +0. 03 _ Note4
Reproduct Gx 0.276 - (Based
. %% Green
ion of Gy 0. 582 - on C
color N Bx 0. 141 ~ Light)
W Blue
By 0. 091 -
T RES Y o o
Response Time Tr—+Tf . - 35 45 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).

13 913 31 T
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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
N 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

120 on
(300 .
.
P
L white(TFT OFF) | black (TFT ON) ’ white(TFT OFF)
==
(Tow P
0 S* o8 . TF

inectian | \i2H L LTS %
0 e L TopcoN .
i T 6 0 clockdirection L. Optical
a0 T (@=270 Distance
- e T e L Bm) reshonse 10% oo e
ool ~_ 0% '
w0 B g & » time

1 2
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75~ RGB BFFF RGB Timing

6. 1. 8080 MCU F4TH:147%E 8080 MCU Parallel Interface Characteristics

Terve Ly =
csx Win \'U.IL | | ;/:‘Tcsp 1
| = = =l i Ll
| Tes | | Tesh I l | | Tese
- | } ] } | T
i | [ I
R V-LX | I :Z [
I I = |
Vil Twe L1 Tanr 1 Ji 1
| |
WVWRX L s 5 T ;‘,Zt T -
[ — | | [
: : | | Tost bl Tour | L
o il il 1 |
D[17:0] 1 Vi :ﬁ I I K
wirite | | Vil I |
I | 1 1
I » Tres/Trosrm 1 L Tant »l I
| ! | | ! I
| Tasr | i Tre!/Trerm | I I
o = T
RDX Vm%\:;‘ Trou/TroLrm ;Zf T o' T e N ‘_\. 1
Vi | :" 1
TratvTraTFm :—-—-I = Toon »|
D[17:0] #‘ Visy i
read %ﬁ WML
Signal Symbol Parameter Min | Max | Unit Description
TasT Address setup time 0 ns
D/CX -
Taut Address hold time (Write/Read) 10 ns
Tehw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
cosx Tres Chip select setup time (Read ID) 45 ns
Tresem Chip select setup time (Read FM) | 355 ns
Tesk Chip select wait time (Write/Read) 10 ns
TesH Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H" duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) Tron Control pulse “H” duration (ID) 20 ns When read ID data
Troo Control pulse “L” duration (ID) 45 ns
Treru Read cycle (FM) 450 ns
RDX When read from
TroHFM Control pulse “H" duration (FM) 90 ns
(FM) frame memory
TroLEM Control pulse “L" duration (FM) 355 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF

15 T k31w
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Tont Data hold time 10 ns
Trat Read access time (ID) 40 ns
TRATFM Read access time (FM) 340 ns
TooH Output disable time 20 80 ns
Tr o o Tr Tr o (R Tr
| V=07 xVDDI | | #Vou=08x VDDl X !
I [ | I
Vi1=0.3 x VDDI Vor=0.2 x VDDI
I [ | I
Tr=Tr<=15ns Tr=Tr<=15ns

1/0 Z5 ) EFFAI F#BHF Rising and Falling Timing for I/0 Signal

WRX

RDX

ERFEMEER) S P Write—to-Read and Read—to-Write Timing

e BINAE S LT AR R RS TE] (Tr, T6) AURFERTEREN 156 ns 8. X THAG
T, W PAREF AR E Y VDT B 30% AT 70%.

Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified
at 15 ns or less. Logic high and low levels are specified as 30% and 70% of VDDI for Input
signals.
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6. 2. FATHEE 4 Serial Interface Characteristics

6-2-1: 3 Z&5 47T 3—-1ine serial

Tscvew/Tscyen e

Vin E : :
CSX i S
Vi o~ m

A
Y
—
0
w
I

sc S
SDA :’;‘: :Xz :§ :
DOUT Z: o :’}
Signal Symbol Parameter Min Max | Unit Description
Tess Chip select setup time (write) 15 ns
Tesu Chip select hold time (write) 15 ns
CsX Tess Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Tenw Chip select “H" pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
Tshw SCL "H” pulse width (Write) 15 ns
Tsiw SCL “L” pulse width (Write) 15 ns
scL Tscyer Serial clock cycle (Read) 150 ns
TsHr SCL “H" pulse width (Read) 60 ns
Tsir SCL “L” pulse width (Read) 60 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
SELT Tacc Access time 10 50 ns For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

& WANE B BT EARBER ] (Tr, TE) MTRREMTAAEN 15 ns BER.  XTHRAE

5, WP ESE s RfE 8 VDDT 1 30% A1 70%.

Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified

at 15 ns or less. Logic high and low levels are specified as 30% and 70% of VDDI for Input

signals.
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6-2-2: 4 ZHA1T 4-1ine serial

o —
Tenw

CSX
7
e Tscyew/Tsoyer ol % Tes >
i b3 T Y NN ; *’ 5ee
SCL 7 k Tsiw/Tsir Vi i
i F= 1 Tsmw/Tsmr | ' Vi
i Tsps i Tsp
v ; H N
SDA ,”i?: >
Vi : i 2
T TDCHL
Vi ! ]- g
D/ICX : Z
v
- 7f{ Tacc t o Tom |
DOUT d )
lk ijé
Signal Symbol Parameter MIN MAX | Unit Description
Tess Chip select setup time (write) 15 ns
Tesu Chip select hold time (write) 15 ns
CsX Tess Chip select setup time (read) 60 ns
Tscc Chip select hold time (read) 65 ns
Tenw Chip select “H" pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
-write command & data
Tsuw SCL “H" pulse width (Write) 15 ns
ram
&5 Tsow SCL “L" pulse width (Write) 15 ns
L
Tscyer Serial clock cycle (Read) 150 ns
-read command & data
Tsur SCL “H" pulse width (Read) 60 ns
ram
Tsir SCL “L” pulse width (Read) 60 ns
Tocs D/CX setup time 10 ns
D/CX
TocH D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
— Tacc Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF

E: BINE S LR AR B TE] (Tr, Tf) AR EEREEREE N 15
SRV ESE 2 HIFE €4 VDDI F) 30% A1 70%.

5, BHEE

ns BCERE.  XHFHIAG

Note: The rising time and falling time (Tr, Tf) of input signal and fall time are specified

at 15 ns or less. Logic high and low levels are specified as 30% and 70% of VDDI for Input

signals.
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6. 3. CTP %t CTP characteristics

6-3—-1: ML E Host Interface Diagram

TP Module |

]I i __ Serial

| | Interface

TP | =S FT6236U | Host
| | —RSTN

| L INT—»

6-3-2:12C B ATEIRAL M (12C (HABCE AMBELR) 12C Serial Data

Transfer Format (The I2C is always configured in the Slave mode)

5 A T -
spA i\ X XXX\ /OO X XX
: : MSB ACK from ACK from | !
(T slave receiver | :
SCL ——\_ NN NN ANANN ST
| T el Raseu I
ST;R—'T | 2 36 7 8 9 12 378 9 I
or -
ACK
repeat START o Stop

12C HEATEE g 12C Serial Data Transfer Format

SLV addr Data[n] Data[n+1] Data[n+2]
k—» « > « > <—ﬂ

BSE  A[6:0] W A D[7:0] A D[7:0] A D[7:00 [ AN

12C ENLE N, MHLEZEL  12C master write, slave read

19 7 3k 31 |\
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SLV addr Data|n] Data[n+1] Data[n+2]
<« > «a >

Bl A60] R[ A D[7:0] A D[7:0] A D[7:0] [ NP
12C FHLiEE, MALBE AN 12C master read, slave write

6-3-3:12C OB FEREE 12C Interface Timing Characteristics

Parameter Min Max Unit
SCL frequency 10 400 KHz
Bus free time between a STOP and START condition 4.7 \ us
Hold time (repeated) START condition 4.0 \ us
Data setup time 250 \ ns
Setup time for a repeated START condition 4.7 \ us
Setup Time for STOP condition 4.0 \ us
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6. 4. EAIHF Reset Timing

Shorter than

5us

L

. RT
Display d it —
) ; nitial condition
shatis Normal operation >< During reset >< (Default for H/W reset)
VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 C
Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX 5 (Note 1, 5) ms
TRT Reset cance
120(Note 1, 6, 7) ms
JERE Notes:

1 SERHGEIEAIEG D T, VOOM BB AL E A N (REMIER ) AR 257 2T
TR, AEE RESX EFHIYE 5ms POHTEASBEGHAE (tRT) B, #SAHATHNE. The

reset cancel includes also required time for loading ID bytes, VCOM setting and other

settings from NVM (or similar device) to registers. This loading is done every time when

there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.

2. RHETE, BT

RESX £&1#% b 11 i FE TS0 5 AR Ry 4R 0

RSB R GEE AL Spike due

to an electrostatic discharge on RESX line does not cause irregular system reset according

to the table below:

RESX Pulse Action

Shorter than 5us Reset Rejected

Longer than Qus Reset

Between 5us and Sus Reset starts

3. RN, EoRBEEHETHEER
Reset Starts in Sleep Out
o] fEAE S A KBRS . During the

- mode,

CRINBEENEIRIT A, BAKFrEEm[Ah 120 280, JUE
BIRBEEE Sleep In - mode HRFFHFEIRS. ) RIEIR
Resetting period, the display will be blanked (The

display is entering blanking sequence, which maximum time is 120 ms, when Reset Starts

in Sleep Out -mode. The display remains the blank state in Sleep In -mode.) and then

return to Default condition for Hardware Reset.
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4. RIEM R IE A R ALK IE, @R FT7R: Spike Rejection also applies during
a valid reset pulse as shown below:

10ps |
|

Y

Reset is accepted

man T o
I 20ns

Less than 20ns width positive spike will be rejected.

5. TEHE N HEIR I E) N FH & 7B When Reset applied during Sleep In Mode.

6. {FiB SRR 5] N FH & 7 B When Reset applied during Sleep Out Mode.

7. BN RESX JG7s 2% 4F b =M UL EARERIE MRS . AR 120 20N A& EARGR H v 2
It is necessary to wait bmsec after releasing RESX before sending commands. Also Sleep
Out command cannot be sent for 120msec.

22 0 3k 31w
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6. 5. JFHL_E I /Power—on sequence

IOVCC A1 VCI W] LAZATARI IRy B FH b el . FESRHLA UAIR], R LCD AL FARHRASE L, N VCI
A TOVCC MAFER/D 120 ZFPAKTE. 0 LCD AFIRERAER, VCT A1 TOVCC AT LATE RESX %
a0 ZRNBE . CSX A LAEARMIN AR, AT Bk AdZsth. RESX HILJadim T CSXo

TOVCC and VCI can be applied or powered down in any order. During the Power Off sequence,
if the LCD is in the Sleep Out mode, VCI and IOVCC must be powered down with minimum 120msec.
If the LCD is in the Sleep In mode, VCI and IOVCC can be powered down with minimum Omsec
after the RESX is released. CSX can be applied at any timing or can be permanently grounded.
RESX has high priority over CSX.

¥ Notes:

1. WA R YR, ST7701S A<=$i3f. There will be no damage to the ST7701S if the
power sequences are not met.

2. FEHJETT/ P HIIAE, RN EASH FE TSR . There will be no abnormal
visible effects on the display panel during the Power On/Off Sequences.

3. fF Power On Sequence ZEW AR Sleep Out w22 A, PANFEUR] Sleep In 2 Fll Power
Off Sequence X [8], WInBE EASHIL R E AT WAIRE . There will be no abnormal visible
effects on the display between the end of Power On Sequence and before receiving the Sleep
Out command, and also between receiving the Sleep In command and the Power Off Sequence.

4. WRAEEE 6. 4.1 i CIFHUF ZI IR LA oo i ORHF RESX £k, WA 0 ZAE EHLIF
BUFFI5e e MBS A7 (RESX) BAAAfR IE#ARIERIE. &0, TR fRIERTATIRE.  (BHUE)D
PR JE S If the RESX line is not steadily held by the host during the Power On Sequence
as defined in Sections 6.4.1, then it will be necessary to apply the Hardware Reset (RESX)
after the completion of the Host Power On Sequence to ensure correct operations. Otherwise,
all the functions are not guaranteed.

6.5.1. AR Uncontrolled Power Off
B2 3 W L R TR AE VA W F P S O N B R S . EA SR B FEHLHE O . The

uncontrolled power—-off means a situation which removed a battery without
the controlled power off sequence. It will neither damage the module or the host
interface.

WERRAEAZERIWE, SREEEANTH, BB EASEEMT AR (FaER) HR
FaH, HE “Power On Sequence” JA3'E. If uncontrolled power—off happened, the display
will go blank and there will not any visible effect on the display (blank display) and
remains blank until “Power On Sequence” powers it up.
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G/ R FEUn R B 78 The power on/off sequence is illustrated below

“ Trew = +/- no limit Tfew = +/- no limit
VDD & -
E -
VDDI z" N
——/ i Timing when the latter signal rises up to 90% of its typical value. \—
i e.g. When VDD comes later, this timing is defined at the cross
i point of 90% of 2.75V, not 90% of 2.6V.
Timing when the latter signal falls up to 90% of its typical value.
i e.g. When VDD comes later, this timing is defined at the cross
H point of 90% of 2.75V, not 90% of 2.6V.
Tow-csx = +/- no limit
: I = +/- imi i
i : Tl'pw_csx /- no limit |
CSX HorL | p
TrFW_RES)( =+ no limit
RESX ! N\ T e
; } PW-RESX1 = mmN( D
(Power down in : 30% 120ms 3
sleep-out mode) i i )
Trew.resx = + no limit TfPW-RESK2 = min Oms—u —
RESX | E
(Power down in \ o/ \
; 30% § p——
sleep-in mode) {

Tfew.resxt is applied to RESX falling in the Sleep Out Mode.
Tfrw-resxz is applied to RESX falling in the Sleep In Mode.
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+. ATEEMEMR RELIABILITY TEST

7-1 {EEFVEE Temperature and Humidity

T H %A R
TEST ITEMS CONDITIONS NOTE

=y L

L 17 Ta=+80°C, 120hrs

High Temperature Storage

vE £

fitia i {7 Ta=—40 °C, 120hrs

Low Temperature Storage

B oE 25 4

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

High Temperature Operation

KRR IZ AT

. Ta=—30 ‘C, 120hrs
Low Temperature Operation

EEEE G
High Temperature and High | Ta=+t60 ‘C, 90%RH Max, 120hrs
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. WRJERFAXHE I E L N E TR . EERIRE RN N39C. I HEAAEIK.
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

25 7 4k 31w
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7-2 Wi M¥EzL Shock and Vibration

T 5 %44

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

. ~ o @® Frequency range:8-33. 3HZ
AR ED (AR AE) ueney Tans
X : ) @® Stoke:1.Omm
Packing Vibration
(Non-Operation) @® Sweep: 10Hz—50Hz
® x,v,z 2 hours for each direction

7-3 FHE N Electrostatic Discharge

e %0

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
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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
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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

%28 13k 31 W
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S FIEEWAREY LCD display initialization code

Void Panel Initial code(void)
{

//TET % 240 x 320
//MARET: MCU 8/16 Bit

/ /MR 3245 C8051F340
//Power:VCI=2.8, I0VCC=1.8

/ /A3 FH 2% Test board usage parameters

// A A //

LCD RESET=1;

Delayms (1) ; //Delay 1ms

LCD RESET=0;

Delayms (10) ; //Delay 10ms

LCD RESET=1;

Delayms (120) ; //Delay 120ms

// //
WriteComm(0x11) ;

Delay (120); //Delay 120ms
WriteComm (0x21) ;

WriteComm (0x36) :
WriteData (0x00) ;

WriteComm (0x3a) ;
WriteData (0x55) ;

WriteComm (0xb2) ;
WriteData (0x0c) ;
WriteData (0x0c) ;
WriteData (0x00) ;
WriteData (0x33) ;
WriteData (0x33) ;
WriteComm (0xb7) ;
WriteData (0x35) ;

WriteComm (0xbb) ;
WriteData (0x21) ;//20

//60 TEFE90E
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WriteComm (0xcO) ;
WriteData (0x2c) ;
WriteComm(0xc2) ;
WriteData (0x01) ;
WriteComm(0xc3) ;
WriteData (0xOb) ;
WriteComm (0xc4) ;

WriteData (0x20) ;
WriteComm (0xc6) ;
WriteData (0x0f) ;
WriteComm (0xd0) ;
WriteData (Oxa4) ;
WriteData (Oxal) ;

WriteComm (0xe0) ;
WriteData (0xDO) ;
WriteData (0x06) ;
WriteData (0xO0B) ;
WriteData (0x09) ;
WriteData (0x08) ;
WriteData (0x30) ;
WriteData (0x30) ;
WriteData (0x5B) ;
WriteData (0x4B) ;
WriteData (0x18) ;
WriteData (0x14) ;
WriteData (0x14) ;
WriteData (0x2C) ;
WriteData (0x32) ;
WriteComm (Oxel) ;
WriteData (0xDO) ;
WriteData (0x05) ;
WriteData (0x0A) ;
WriteData (0x0A) ;
WriteData (0x07) ;
WriteData (0x28) ;
WriteData (0x32) ;
WriteData (0x2C) ;
WriteData (0x49) ;
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WriteData (0x18) ;

WriteData (0x13) ;

WriteData (0x13) ;

WriteData (0x2C) ;

WriteData (0x33) ;

WriteComm(0x29) ;

Delayms (150) ;
}
Void Sleep in (void)
{
WriteComm (0x28) ; //Enter display off
Delayms (120) ; //Delay 120ms
WriteComm (0x10) ; //Enter sleep in
}
Void Sleep out (void)
{
WriteComm (0Ox11); //Enter sleep out
Delayms (120) ; //Delay 120ms
WriteComm (0x29) ; //Enter display on
}

—END—

%031 o3k 31m
www. hotlcd. com ZLF IR FZE MY EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

	4.1.TFT 绝对最大额定值 TFT Absolute Maximum Ratings
	4.2.TFT面板工作条件 TFT Panel Operating Conditions
	4.3.背光工作条件 LED back light specification
	4.4.CTP 操作条件 CTP Operating Conditions

