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—. FEAURE General Feature:
T H PR AL
Item Standard Value unit
Ek/j—:\‘ﬁﬂ‘ 3 5” -
Display Size )
Zy \
Number of Pixels 320(H)x3(RGB)*480(V) B
R X x
Active Area 48.96(H) * 73.44(V) mm
&I\}I:ZRTJ‘ * *
outline Dimension 54_76H) * 83.58(V) * 3.95(D) <TFT+CTP> mm
W I [ & W ]
Viewing Direction FULL O"clock
TFT ¥m

TET Interface SO, i IM[o-2] e -

TFT Xzh0

TFT Driver IC {7965 B
TFT RzhH R _ _
TFT Driver Condition VC1=2.8V, 10VCC=1.8V(Typ) v
I (1€ LED/6 i/ H: Bk _
Backlight White LED/6 PCS/Series
fih 54 5% TV T A HBEMEE iR A s |
Touch Panel Whitout TP Whit RTP Whit CTP
HL L B 5
CTP Driver IC eToLL )
FL 5 i 45 5 B0 51 P _
CTP Driver Condition VbD=3.3V(Typ) v
N = vH B
TRT i LAFRE 20 ~ 70 0
Operation Temperature
N= yH
TFT W fb A7 R 30 ~ 80 OC

Storage Temperature

5 3 50 Ik 26 5
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=. B|¥i8H Pin Description

3.1. 8541 5| I TFT Pin Description

%S | TEYH AR
Pin NO. Symbol Description

1 LEDA LED Anode

2 LEDK LED Cathode

1 LED A LED Anode

2 LED K LED Cathode

3 GND Ground

4 MIPI_DN ¢ Low voltage differential data signal

5 MIP1_DP ¢ Leave the pin to open when not in use.

6 GND Ground

7 MIPI_CN ¢ Low voltage differential clock signal

8 MIPI_CP ¢ Leave the pin to open when not in use.

9 GND Ground

10~12 IM[0~2] | The MCU interface mode select

13 RESET TFT Reset Pin.Signal is active low.

14 VD ¢ Vertical synchronizing inpgt signal for RGB interface.
¢ If not used, please fix this pin at GND.

15 HSD ¢ Horizontal synchroniz!ng iqput_;ignal for RGB interface.
¢ If not used, please fix this pin at GND.

16 PCLK ¢ Dot clock signal for BGB iqterface.
¢ IT not used, please fix this pin at GND.

17 DEN ¢ Data enable signal for RGB_int?rface.
¢ IT not used, please fix this pin at GND.

18~35 DB[17~0] | Data Bus.If not used, please fix this pin at GND.
36 SPI SDO ¢+ SPI interface output pin.If not uggd, let this pin open.
- ¢ The data is outputted on the falling edge.

¢ SPI interface input/output pin.

37 SPI1_SDI ¢ The data is latched on the rising edge.
¢ If not used, please fix this pin at GND.

38 RDX ¢ Read enable i1n 8080 MCU pgral!el IF. Low-active.
+1f not used, please fix this pin at GND.

WRX ¢ Write enable in_MCU_parallel interface
39 SPI SCL ¢ In SPI mode, this pin is used as SCL.

¢ IT not used, please fix this pin at GND.

% 5 0 3t 26 17
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SIS | S R
Pin NO. Symbol Description
40 DCX ¢ Display data/command selection pin in parallel IF.
¢ If not used, please fix this pin at GND.
¢ Chip select input pin ( “Low” enable).
41 CSX/SP1CS ¢ ITf not used, please fix this pin at GND.
¢ Tearing effect signal is used to synchronize MCU to frame
42 TE memory writing.
¢ If not used, please let this pin open.
43 VCI Digital Power
44 GND Ground
¢ Power supply input for CTP.
45 NC/CTP_VDD ¢ ITf not used, please let this pin open.
¢ CTP Serial clock signal.
46 é?giggi ¢ RTP XR control signal
¢ If not used, please let this pin open.
¢ CTP Serial data input signal.
RTP-YD y
47 CTP-SDA ¢ RTP YD control signal
¢ ITf not used, please let this pin open.
¢ CTP_External interrupt to the host.
RTP-XL _
48 CTP-INT ¢ RTP XL control signal
¢ If not used, please let this pin open.
¢ CTP Reset Pin.
49 éﬁgi;gg ¢ RTP YU control signal
¢ IT not used, please let this pin open.
50 GND Ground

- END -

% 6 U 3t 26 17
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3.2. ¥4k Ui Wiring instructions

MCU 8080 8-bit I/F
velr =—={1N0
Vel = 1M1
GND =12
GND =——=(DEN
GND =—={PCLK
GND =—=4HSD
GND =—=4VSD
Open=——=MIPI_CP/N
Open=—={MIPI_DP/N
MP U Open=—={SP1_SDO
GND =——={SPI_SDI
DB[7~ 0]
GND =——=DB[17~ 8]
TE
RD
WR
RS
cs
RESET
LEDK
CTP_VDD
DC vel
POWER GND
RTP_XL/CTP-INT
RTP RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
CTP RTP_YU/CTP-RES
3Line SPI
velr =—=In0
GND =11
Vel = 1M2
GND =——={DEN
GND =——{PCLK
GND =—=HSD
GND =—=4VSD
Open=——={MIPI_CP/N
Open=——={MIPI_DP/N
MPU SPI_SDO
SP1_SDI
GND =——DB[17~ 0]
Open=—=—=4TE
GND =——RD
WR/SPI_SCL
GND =——RS
CS/SP1_CS
RESET
LEDK
CTP_VDD
DC vel
POWER GND
RTP_XL/CTP-INT
RTP RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
CTP RTP_YU/CTP-RES

%7 03k 26 17

MCU 8080 16-bit I/F
G6ND =—={1IM0
Vel =M1
GND =—{IM2
GND =—=|DEN
GND =—={PCLK
GND =—=4{HSD
GND =—=4VSD
Open=—=MIPI_CP/N
Open=—={MIPI_DP/N
MP U Open=—={SP1_SDO
GND =——={SPI_SDI
DB[15~ 0]
GND =——=DB[17~16]
TE
RD
WR
RS
cs
RESET
LEDK
CTP_VDD
DC vel
POWER GND
RTP_XL/CTP-INT
RTP RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
CTP RTP_YU/CTP-RES
4L1ne SPI
ver =={Imo
velr =—=4Im
Vel =—={1M2
GND =——={DEN
GND =—{PCLK
GND =—=HSD
GND =—=4VSD
Open=——={MIPI_CP/N
Open=—=MIPI_DP/N
MPU SP1_SDO
SPI_SDI
GND =——DB[17~ 0]
Open=—=4TE
GND =——{RD
WR/SPI_SCL
RS/DCX
CS/SP1_CS
RESET
LEDK
CTP_VDD
DC ver
POWER GND
RTP_XL/CTP-INT
RTP RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
CTP RTP_YU/CTP-RES
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3Line SPI+RGB

MP U

DC
POWER

RTP
CTP

MIPI 1/F

MPU

DC
POWER

RTP
CTP

Open:
Open:

Open:
GND ——

GND ——=
VCl ==
VCl ==
GND =——=
GND =—=
GND ==
GND =——

Open:

Open=—
GND ——
GND =——
GND =——
GND ——

16 1/F

3Line SPI+RGB 18

M0
1ML

M2

DEN

PCLK

HSD

VSD
MIPI_CP/N
MIPI_DP/N
SP1_SDO
SP1_SDI
DB[17~ 16]
DB[15~ 0]
TE

RD
WR/SP1_SCL
RS
CS/SP1_CS
RESET

LEDA
LEDK

CTP_VDD
Vel
GND

RTP_XL/CTP-INT
RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
RTP_YU/CTP-RES

MPU

M0

1ML

M2

DEN

PCLK

HSD

VSD
MIPI_CP/N
MIPI_DP/N
SP1_SDO
SPI1_SDI
DB[17~ 0]

TE

RD
WR/SPI1_SCL
RS
CS/SPI_CS
RESET

LEDA
LEDK

CTP_VDD
vel
GND

RTP_XL/CTP-INT
RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
RTP_YU/CTP-RES

DC
POWER

RTP
CTP

% 8 U 3t 26 1T

Openn:
Openn:

Openn:
GND ——

1/F

)
M1

M2

DEN

PCLK

HSD

VSD
MIP1_CP/N
MIPI_DP/N
SP1_SDO
SPI1_SDI

DB[17~ 0]
TE

RD
WR/SP1_SCL
RS
CS/SPI_CS
RESET

LEDA
LEDK

CTP_VDD
Vel
GND

RTP_XL/CTP-INT
RTP_YD/CTP-SDA
RTP_XR/CTP-SCL
RTP_YU/CTP-RES
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V0. HS4%4 Electrical Characteristics

4.1.TFT #iZH TAEZ%44 TFT LCD Module Operating Conditions

5 H [ee) F RAME | BAUE | HKE LA
Item Symbol Condition Min Type Max vint
e s
Digital Power vel ) 2-6 2-8 3.3 v
170 ML
1/0 Power 10vCC - 1.7 1.8 3.3 %
TFT AR 38 L s VGH _ ) ) ) v
TFT Gate on voltage
TFT AR % Wy Fi s VGL _ ) ) ) v
TFT Gate off voltage
Hok
TFT LAk VCOM _ ) h ) v

TFT Common Voltage

B LAES4F LED back light specification

HiH 0eE) A BAME | HAUE >IN L2
Item Symbol Condition Min Type Max Uint
TAEHE
Forward voltage vk 1=20mA ;8 18.0 20.4 v
ey —chi
TAEHR IF /1-chip _ 20 B A

Forward current
L (A LCD)

— _ _ 2
Luminance(With LCD) Lv JR20MA 450 cd/m
LED iy
=25+3 ° - -
LED life time Hr Ta=25+3 C 50,000 Hour
B Note:

1. LED Z#fir (Hr) & ORTE Ta=25+3 C, BRI MM i K A S50 P IRFEE TAE H 2w AR T
50% FrES[E]. 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. LRI BEAEAE TAE41F CTP Recommended Operating Conditions

TH i) %1 BoME | MY | BOKME =R A
Item Symbol Condition Min Type Max Uint
Dij%zzﬁigiwer VoD B 2.8 h 3.3 v
Iyg);fﬁfi 10vDD - 2.8 - 3.3 V
vH R
Operat;§:¢¥§¥§;rature Tor = 90%RH -10 h 60 C
i vH R
Stora;fziiﬁﬁf;ature Tor = 90%RH -20 h 70 ¢

5 9 5 Ik 26 5
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F. BEE2EHM TFT OPTICAL SPECIFICATION

5.1 MR Overview

R AN AE RS = CABEE 1ux, =25 2°C) ARG (MR
St ATOPCON BM-5) B # HEAT M &, MK EL TR, T R4 £ 0 A © &5 0 HIRA T, 8 LCD
A 50cm MUEEES. IR B S O RRERREDE . WEFTE LR TAE 30 .

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 Jt2# k% Optical Specifications

ZH s FAF R/ME | BAUE | BOKE | A 1
Parameter Symbol Condition Min. Typ.- Max. Unit Remark
MsmiaE | KT 0 fi/L - 80 - Deg.
Viewing Horizontal | © #/R - 80 - Deg.
CR>10 Note 1
Angle MEH ® /U - 80 - Deg.
Range Vertical ® /D - 80 - Deg.
XTECEE Contrast ratio CR ® =0° - 700 - - Note2
ik Color Gamut CG CIE1931 - - - %
ERaRN Wx 0.309 -
White Chromaticity Wy 0.332 -
Rx 0.660 -
4. Red
BRI il 0 =0 | -0.03 2221 4903 - Note4
Gx 0.277 -
Reproduct % Green (Based
ion of Gy 0.568 - on C
color N Bx 0.145 _ Light)
¥ Blue
By 0.072 -
MR CETE + REE) o = o
Response Time Tr+TF . - 30 40 ms Note5
o . Ta= 25C
(Rising + Falling)

1R Note:

1. PN EERE R T-10M0 M o A A e AR T OBl /K P B3 9 mi b Jy 1) A HE L BI6
12455077 ®HETF LCD Rl (WK 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 0’ 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).

% 10 71 3 26 T
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2. XHCEEMENAE 0= 0 KM LCD R T OEAT. SEMER, WHPHhf
BERERWENAC, RERENE CGRED RE.  SHE D SEXHE (CR) il
S 5E S

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. EHREWAE APF FI%E CG HIH.

Transmittance is the Value without APF and without CG.

4.  EFRPIE R EOEARRN T A R ER E SRR SEE T EOV A A, g, EEaE
o WU BLAE AR o EAT

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. RGN [ E N A 2 Bon, ERTPASCH] “BdE T S SR T. R
10%32 4k 2)90% 75 B [A] 2 Tr,  90%F10%/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

= = white(TFT OFF) ‘ black %% (TFT ON) ’ white(TFT OFF)
[ToPrioa T L F fQhdirection
STAR Tr Te
0

el 100%
Hﬂv]‘ﬂ“ :}RL/__ L ,LE e l\{ } \"- ~ 00% |-
g-100) &L i L, \H
/0 /"--' ~ ,
- ~L TOPCON .
b " 6 0'clockdirection L= _Jmt itrm Optical
a0 o (8=270) Distance
- w ] e L= 500 response 10% oo Nl
- ~I 0%
B 0 » time
1 2

%11 T 26 T
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75 TFT BFE4%RM: TFT Timing Characteristics
6.1. 34T O 45 / Parallel interface Timing Characteristics(IC SPEC

P51-P52)

Terw N e Terw

Vi
csX ' N L ﬂTGS&J |
! | | [

: Tes : | Tcsk Lo
| ] | | | | |
Vi | | | | |
L I ™ Lo
Tast < FL‘ Twe | | Tant I oo
— [ | |1
[ Vin T T I
WRX N WRL jﬁ WRH_1 "ﬁ_\_ '
b | [ [ I
: : | | Tost | :1 Tont ! ! : N
+ I } |
D[17:0] | : Vin | :
write I Vi I ! |
I ' T
: 'H Tres/TresFm ’]I :“ Tant Hl :
I ' I
| TasT ! Tro/ TrcFm : : N
e T P
RDX Vi L’ | Trou/TroLew ;'Zi Trow TroHFM ol |
" : O LT
| I
Trat TraTFm H—)Jl - Toon ‘;:
D[17:0] < Vi
read SV '
Sigl‘lal Symbol Parameter Min Max Unit Description
DICX TasT Address setup time 0 ns
Taur Address hold time (Write/Read) 10 ns
Tchw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
csx Tres Chip select setup time (Read ID) 45 ns
Tresem Chip select setup time (Read FM) | 355 ns
Tose Chip select wait time (Write/Read) 10 ns
TCSH Chlp select hold time 10 ns
WRX Twe Write cycle 66 ns
Twan Control pulse “H” duration 15 ns

%12 71 3 26 T
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TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H" duration (ID) 90 ns When read ID data
TroL Control pulse “L” duration (ID) 45 ns
Trerm Read cycle (FM) 450 ns
RDX When read from
TRoHEM Control pulse “H" duration (FM) 90 ns
(FM) frame memory
TroLFM Control pulse “L" duration (FM) 355 ns
Tost Data setup time 10 ns
TouT Data hold time 10 ns
D[17:0] TRrat Read access time (ID) - 40 ns For CL=30pF
Tratem Read access time (FM) 340 ns
Toon Output disable time 20 80 ns
T, 1 j, T, T T,

|/ Vy=08xVDDI I | | /' Vy=08xVDDI N |

I/ AN 1/ S

_f_ V,=0.2 x VDDI J:V 7|Z\.4'OL=0.2 x VDDI I

Te=T<=15ns To=T <=13ns

Rising and Falling Timing for I/O Signal

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 20% and 80% of VDDI for Input signals.

% 13 7 3t 26 W
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6.2.3 SP1 H{T7H:I0%R5E/3 SPI Serial Interface Characteristics(IC SPEC P53)

CSX = >

Vic L Toww
< TscvewTscyer o Toen | >
! < Tsee
SCL mp
SDA :‘: :Xz >
Vi =
DOUT < v.q?
VDDI=1.8V,VDDA=2.8V, 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 Tess Chip select setup time (read) 60 ns
Tsce Chip select hold time (read) 65 ns
Terw Chip select “H” pulse width 40 ns
Tscvew Serial clock cycle (Write) 66 ns
Tshw SCL “H” pulse width (Write) 15 ns
scL Taw 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) Tson Data hold time 10 ns
DOUT Tacc Access time 10 50 ns For maximum CL=30pF
Tou Qutput disable time 15 50 ns For minimum CL=8pF
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6.3.4 SP1 H7H:10%R5E/4 SPI Serial Interface Characteristics(IC SPEC P54)

TS{ YL "-,‘;;"Tj,‘.; YCR : < }:

SCL

» !
{ Tsuw/Tspr |

| H

Tsps | | Tsp
Vi b
SDA "X | S
W, : 74
« Theg o Toey >
Vi 5 | L‘
DICX Vi 7£ !
' | Tacc Ton
“ » D .
DOUT d VS
3( Vi 7£
VDDI=1.8V,VDDA=2.8V, 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 Tess 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
-write command & data
Tshw SCL “H” pulse width (Write) 15 ns
ram
scL Taw SCL “L” pulse width (Write) 15 ns
Tscver 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
T D/CX setup time 10 ns
D/CX = P
TocH D/CX hold time 10 ns
SDA Tsps Data setup time 10 ns
(DIN) Tson Data hold time 10 ns
DOUT Tacc Access time 10 50 ns | For maximum CL=30pF
Ton Output disable time 15 50 ns For minimum CL=8pF
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6.4.RGB 2 1454 /RGB Interface Characteristics(IC SPEC P55)

Trgbt
0 r% Tsvnes

|
HSYNCX I
VSYNCX

> »

VIH }

ENABLE v, ;
' |

, PWDL 9K PWDH R
| » g | v
ViLy I | AV, h IH
DOTCLK R Vin” | !
l : : ! Teven N
(o | "
e Teps & L TeoH ,_!
™ Ll - L
\ \
IH H
Data Bus >§ v Write Data v '§<
Write P IL
1
VDDI=1.8V,VDDA=2.8V, AGND=DGND=0V, Ta=25¢
Signal Symbol Parameter MIN | MAX | Unit Description
HSYNG, T VSYNC, HSYNC Setup T 15
. etup Time - ns
VSYNC SYNCS p
Tens Enable Setup Time 15 - ns
ENABLE
Teny Enable Hold Time 15 - ns
PWDH DOTCLK High-level Pulse Width 30 - ns
PWDL DOTCLK Low-level Pulse Width 30 - ns
DOTCLK
Tevep DOTCLK Cycle Time 66 - ns
Trghr, Trghf DOTCLK Rise/Fall ime - 15 ns
OB Teps PD Data Setup Time 15 - ns
TeoH PD Data Hold Time 15 - ns
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6.5.MIPI B 4EE/MIPL Interface Characteristics(1C SPEC P56-58)

High Speed Mode — Clock Channel Timing

DSICLK# = mimimimimim | e | mimimim | e e mimimimm
DSI-CLK- l\———J | |
I Ulinsta o Ulinsts i
I |
" 2xUlnst i
Signal Symbol Parameter MIN | MAX | Unit | Description
DSI-DATA_P/N 2xUI INST Double Ul instantaneous 4 25 ns
DSI-DATA_P/N Ul INSTA Ul INSTB Ul instantaneous Half 2 12.5 ns
High-Speed Data Transmission
DSLCLKH, ~ A A =i AR AR e AR R - ~ ~ = R R :
peraLic /XX X X GO IO XX

Tiex . ThsrrRePaARE. « Thszero , Thssrne ,
Disconnect

DSI-DO+ T;n:ina‘or —

VIHLPRXMin) —————— -\~ ————~ \ ———————— B e S e T ——

VIHLPRX(Max) ——————— X ————— —f—— - ——— 2 i o it/ iy ettt Sttty e bttt Sul s St s Rty £z bt LT

DO OO OO
DSHDO- i 7 Capture1™ L "Thggrr N
[usTeRmEN Data Bit " Teor .
Tusserns LP-11
L Tustran i Tusedr
LP-11 LP-01 LP-00 Low Power Mode,
Disable Rx Line
Disabll_:?t; t\?n‘:'%‘;:?nei;watinn High Speed Mode, Enable Rx Line Termination - Termination -

Parameter Symbol MIN TYP MAX Unit
Time to drive LP-00 to prepare for HS transmission Ths-erEPARE 40+4U1 85+6UI ns
Time from start of t HS-TRAIL or t CLK-TRAIL period to start of LP-11 state Teor 105+12U1 ns
Time to enable data receiver line termination measured from when Dn crosses VILMAX Ths-TERM-EN 35+4U1 ns
Time to drive flipped differential state after last payload data bit of a HS transmission Ths-TrRaL 60+4UI ns
Time-out at RX to ignore transition period of EoT Tus-sxip 40 55+4UI ns
Time to drive LP-11 after HS burst Tus-exr 100 ns
Length of any Low-Power state period Tiex 50 ns
Sync sequence period Thssne 8UI ns
Minimum lead HS-0 drive period before the Sync sequence Tuszero 105+6UI ns
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Switching the Clock Lane between Clock Transmission and Low-Power Mode

Teor : TowkserTie
ITTE Tk TERREN

VIHLPRX(MIN) — —— = — == — - - — oL Ap—

VIHLPRX(M&X) ——— = =~ =5 == — o T
1

DSHCLK+ -~ - ~ - o
DSCLK-' AT Lo b _’V__g_#_

Towkpost TeikTRAL Tuseor i Tisx  Teieerare  Tewwzero Teuk-rre Tiex : THspresspe

=‘ » » » - » » »-

HS-0/1 HS-0 LP-11 LP-01 LP-00 HS-0 HS-0/1

Disconnect :
Terminator._;

VIHLPRX(Min) —

VIHLPRX(Max) —
DSI-DO+ —
DSIHDO- E

Thssre

Parameter Symbol MIN TYP MAX Unit
Time that the transmitter shall continue sending HS clock after the last associated Data
T cik-rost 60+52U1 ns
Lane has transitioned to LP mode
Detection time that the clock has stopped toggling T cucmiss 60 ns
Time to drive LP-00 to prepare for HS clock transmission T cik-PREPARE 38 95 ns

T cLx-PREPARE
Minimum lead HS-0 drive period before starting Clock 300 ns
+T cLkzERD

Time to enable Clock Lane receiver line termination measured from when Dn cross

T us-termen 38 ns
VIL,MAX
Minimum time that the HS clock must be set prior to any associated date lane beginning
T cikrre 8 ul
the transmission from LP to HS made
Time to drive HS differential state after last payload clock bit of a HS transmission burst T ctkerra 60 ns
Bus Turnaround Procedure
MPU is Controlling Contral Change Display Module is Controlling
DS DO+ L ___T:px:n - Tiexm -E.Pirv! > Trasure - _Tuixn_ > _TL_PXE >
DSI-DO- i
A / 3 K
LP-11 > LP-10 > _LP_-DD_' » LP—ID' '_LI;-D;r_ = _LF_‘-QD_ — ;_ L;—D;r LP-10 > LP-11
TracerD
DTspray Wroaae 1s GO ommg Control Change
DSFDO+ L. _ _ e g Tiexo Lo Tracoo oy Tt
DSI-DO- ;
\ / i /
LP-11 M LP-10 . ____LI;-DO_= LF’—H’Jv ____LFT-00_=_ — _LFT-OE; ~ _'_LFT-D(? > LP-10 - LP-11 -
Parameter Symbol MIN TYP MAX Unit
Length of any Low-Power state period : Master side Tiex 50 75 ns
Length of any Low-Power state period : Slave side Tirx 47.5 50 52.5 ns
Ratio of Tiex (MASTER)/ Tiex (SLAVE) between Master and Slave side Ratio Teex 2/3 32
Time-out before new TX side start driving T ta-sure Tiex 2 Tiex ns
Time to drive LP-00 by new TX Tracer 5 Tuex ns
Time to drive LP-00 after Turnaround Request T tac0 4 Tiex ns
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+. FTEMEMNR RELIABILITY TEST

7-1 IR JEFIIEE Temperature and Humidity

M1 H M R
TEST ITEMS CONDITIONS NOTE

e Ui A ons

High Temperature Storage Ta=+80°C, 240hrs

KR Al AE ~on

Low Temperature Storage Ta=-30 C, 240nrs

A IE AT 1 Cion e

High Temperature Operation Ta=+70 C, 240hrs

G IE 1T 15

Low Temperature Operation Ta=-20 C, 240nrs

e e (s A7 D
High Temperature and High |Ta=+60 ‘C, 90%RH Max, 240hrs
Humidity (Operating)
7ERE Note:

1. WemIRB I . B30 AR R, 1% R B B IR 484k . Liquiid Crystal driving
voltage. Due to the characteristics of LC Material, this voltage varies with environmental
temperature.

2. BEAMGHEEZTEE W N EPR. EERIEE R ENN39C.  FHHBEAREK.
Temperature and relative humidity range are shown in the figure below.Wet bulb
temperature should be 39 ‘C max. and no condensation of water.

Humiclity [{%3FH]

3. & EEMENGUS, ORIEDIREIE R, ARSI eiE (RE7R. L. SRR
W4) . After the reliability test, the product only guarantee function normally without
any fatal defect(non-display, line defect, abormal display etc ).

4. BT S ) W B LR TR B S B =R /N JE 34T AL display judgments are
performed two hours after the panel temperature returns to room temperature

5. Ta: MEiRFEE Ambient temperature
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7-2 Wi A#HES) Shock and Vibration

Packing Shock
(Non-Operation)

M H %A
TEST ITEMS CONDITIONS
A3 o (AEERAE) Shock level :980m/s’

Waveform:1/2 Sine wave,6msec
+X, +Y *+Z,each axis 1 times

AR (AFHEAF)
Packing Vibration
(Non-Operation)

Frequency range:8-33.3HZ
Stoke:1.0mm

Sweep: 10Hz-50Hz

X,Y,Z 2 hours for each direction

7-3 ErE IR Electrostatic Discharge

AT H
TEST ITEMS

M
CONDITIONS

ESD

(Non-operation)

150pF,330Q, Contact=*2KV,Air :=*4KV_Note 1

200pF,0Q, #4200V Contact test.Note 2

& 55 Measure Point:
1.LCDH A4 J@iiHE LCD glass and metal bezel
2RSS IF connector pins
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J\. ACPEFIFERETN HANDDLING & CAUTIONS

8-1 #{EVERE Il Caution For Operation

o TR B R B A 5T, 5 2000 FE N s 2 B U e B T . 1N OlE, R
ki SRSV RIS P RE 2 T B R P . W SR BATE B BRI v, BEEE T RE
T .

Since the LCM 1s made of glass, do not apply strong mechanical impact or static
load onto i1t.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.

STERIE () R BRI N IKE) LCM 2 ARTZD ), PRy T BRI L 2 3 30 LOM )73 i
3. MERLIREBEAS RN FE LCH HILA R B, PRS2k 5 FH B R IR3) .

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

$EZIAE R TT IR LOM R B KRG BN R G W T %+

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

VI IIAE iy il iR R R e 0 S A T LOM.

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

¢ R T TRIZINR BN AR B B I, LCMAJReZ2R5um; Bk, M
7 BRI R 2R L B o< 7E LCM SR T AL HR K, IXATRESSFUM LCM AR v IS AT

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.

STEAR T TARIR B IR T, Wi 2R (PR AR B SEIR , 53— 7 1, AE T H AR VE I
IR, LCM AIRESAR . AT, XLEHIFRIFAZWRE LCM HBLMPEis e . — iR R
SENERIBITHHERIRETEE, LM KBRS IEH .

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.

NP7 IELCO™ A MR AR B, AEAT 5 R TR I AN I R) 7 [ Bl %8 . A SRLCDRR 2 i
ANIEE B2, BN TR T 20 i B AT AR A TR) P RHT s NS — IR B IR s AL A
F Rt B R A% 5 BB A N R R AP R

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, 1t is recommended to refresh the display one or more times in less

#0210 73k 26 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 Hifjiti Caution Against Static Charge

oLCM f# ] C-MOS LS UKXZEhs, PRILEIE BT AR A M A\ Sm 82 2 vdd 57 Vss,
FHIAEGAMETES, SRS, TEERKX, st pribFd.

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.

SRNG LR ORIFEL, fREFLBRTT I SHSCGREAE L) 30 B, AR, 768 T KL%
ESD =M% E T, TAFEANIREENIRRFE 50%RH LL_L, DAy i B KU

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.

38 G A S AT AR ) AR R . FRAT TR AR B A il Bl A 200 3 FL AL PR P £ 4

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

SEALTE LCM I, AR AN AR T Ok S T AT T R A T

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
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. WIEEARES LCD display initialization code

Void Panel_Initial_code(void)

{

//TFTA3#%3: 320 x 480

//¥:1: 3SPI+RGB18

77T 4% . C8051F340 (A MM
//Power:VCI1=2.8, 10VCC=1.8

// A A //
LCD_RESET=1;
Delayms(1); //Delay 1ms
LCD_RESET=0;
Delayms(10); //Delay 10ms
LCD_RESET=1;
Delayms(120); //Delay 120ms
// //
//ST7796S_HO035A3-1_SPI+RGB Initial Code
Delayms(120);
SP1_WriteComm(Ox11);
Delayms(120);

SP1_WriteComm(0x36);
SPI1_WriteData(0x18); //48 18 04

SP1_WriteComm(Ox3A);
SP1_WriteData(0x66); //0x55

SP1_WriteComm(OxFO);
SP1_WriteData(OxC3);

SP1_WriteComm(OxFO);
SP1_WriteData(0x96);

SP1_WriteComm(OxB4);
SP1_WriteData(0x01);

SP1_WriteComm(OxBO);
SP1_WriteData(0x80);

SP1_WriteComm(OxB6);
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SP1_WriteData(OxA0);
SP1_WriteData(0x02);
SP1_WriteData(Ox3b);

SP1_WriteComm(OxC1);
SP1_WriteData(0x1D);

SP1_WriteComm(0xC2);
SPI1_WriteData(0xA7);

SP1_WriteComm(OxC5);
SPI1_WriteData(0x23);

SP1_WriteComm(OXE8);
SP1_WriteData(0x40);
SPI1_WriteData(0x8A);
SPI1_WriteData(0x00);
SP1_WriteData(0x00);
SP1_WriteData(0x29);
SP1_WriteData(0x19);
SPI1_WriteData(0xA5);
SPI1_WriteData(0x33);

SP1_WriteComm(OXEQ);
SP1_WriteData(OxF0);
SP1_WriteData(0x03);
SP1_WriteData(0x0A);
SP1_WriteData(0x12);
SPI1_WriteData(0x15);
SPI1_WriteData(0x1D);
SP1_WriteData(0x42);
SP1_WriteData(0x44);
SPI1_WriteData(0x50);
SPI1_WriteData(0x28);
SPI1_WriteData(0x16);
SP1_WriteData(0x15);
SP1_WriteData(0x20);
SPI1_WriteData(0x21);

SP1_WriteComm(OxE1);
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SP1_WriteData(OxF0);
SP1_WriteData(0x03);
SPI1_WriteData(0x0A);
SP1_WriteData(0x12);
SPI1_WriteData(0x15);
SP1_WriteData(0x1C);
SP1_WriteData(0x42);
SPI1_WriteData(0x44);
SP1_WriteData(0x52);
SPI1_WriteData(0x28);
SPI1_WriteData(0x16);
SP1_WriteData(0x15);
SP1_WriteData(0x20);
SP1_WriteData(0x23);

SP1_WriteComm(OxFO0);
SP1_WriteData(0x3C);

SP1_WriteComm(OxFO);
SP1_WriteData(0x69);

SP1_WriteComm(Ox21);
Delayms(120);
SP1_WriteComm(0x29);
Delayms(120);
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Void EnterSLP(void) //EnterSleep_Code
{

SP1_WriteComm((0x28) //Display off
Delayms(10);

SP1_WriteComm((0x10); //
Delayms(120);

}

Void ExitSLP(void) //ExitSleep_Code
{

SP1_WriteComm((0x11); // Sleep out
Delayms(120);

SP1_WriteComm((0x29) //Display on
Delayms(120);

}

—-END--
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