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HAKYFE General Feature:
Il FRAEE ==K v2
Item Standard Value Unit
S A A3 Bt
Display Size ) Inch
Number of Pixels 480 (H) *3(RGB)* 272 (V) dots
B R[X 15 =K
BB 95.04 (H) * 53.86 (V)
Active Area mm
, 105. 46 (H) * 67.11(V) * 3.00(D)<TFT> —_
0 tl?lﬂingT . 105.46 (H) * 67.11(V) * 4.60 (D) <TRT+CTP> =K
utiine Uimension 105. 46 (H) * 67.11(V) #* 4. 30 (D) <TFT+CTP> i
WMEFIE = N ~
Viewing Direction FULL O’ clock
0 F 35 SP1/W SP1/Quard SPI F1MCU 8 {siA0 16 i3
m Supports SPI/Dual SPI/Quard SPI and MCU 8-bit and -
Interface g .
16-bit interfaces
LAY oy _
Driver IC gD
IREpE & B 7N
Driver Condition VeI=3. 3V (Typ) v
B B LED/12 §i/6 TR Bk 2 BEHEX ~
Backlight White LED/12 PCS/6 PCS serial 2 ways parallel
IR 5 MA b R T F PH AR 5 T R IR R B
Touch Panel Without TP With RTP With CTP
B A AR IR ]
CTP Driver IC GT911
HAMIERIESBEE B 7N
CTP Driver Condition VDD=3. 3V V
TFT T{EIMRIRRE 30 ~ 480 BIKE
TFT Operation AT C
TFT WG RE o e R
TFT Storage AT C
SEFE Note:
1. B TFT REAAEKFEAERSHMERESGS=ERETTIE, NS TFT R4

HOfE F E e A1t E

It is recommended that TFT modules do not work at maximum ambient temperature or

maximum luminance for long periods of time, which would otherwise affect the useful life

and performance of TFT modules

5O 41
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=. S|BPEBA Pin Description
3. 1. #8843 |BIiRAR TFT Pin Description

SRS | RS [ESAETRUN
Pin NO. Symbol Description
FE PR ARIRITHI S| B, ERAR A ERE
1 YU/ INT ) )
Res touch control pins, not connected when not in use
FA PR ARIRITHIS | B, N ERARAERE
2 XL/RTN ) )
Res touch control pins, not connected when not in use
FE PR ARSI B, AEERRIAERE
3 YD/SDA ) .
Res touch control pins, not connected when not in use
FE PR ARIRITHIS | B, ERARAERE
4 XR/SCL ) )
Res touch control pins, not connected when not in use
j e 25 AR T
S CTP-VDD CTP Power supply
6 vel R
Power supply
S it
5 NG &S ‘
No connection
LEDBH#R
8 LEDK LED cathode
9 NG EEE: '
No connection
LEDFHAR
10 LED LED anode
11 NC FER :
No connection
FRAE SP1 3/4%%1%4%
12 SP14W Standard SPI 3/4-wire Select.
SP14W="VCI", 4-wire SPI.SPI4W="GND", 3-wire SPI
S it
13 NC PER
No connection
14 I #EO®EEE, AIM D1 ~ 0] 5IpNgE
Interface selection, set by IM [1 ~ 0] pins
15 NC RS .
No connection
- &Tm -
— Continued on next page -

9T o411
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SIS | e TR A
Pin NO. Symbol Description

EOIEE, BIM 1 ~ 0] 5IEMEE

Interface selection, set by IM [1 ~ 0] pins
HITEOMIERZ

Parallel Interface Data Bus

HITEORERZ

Parallel Interface Data Bus

2FRELM. KBEEX, AIRE

Global reset. Active low, Internal pull high
O EMCUHITEOFEEHA

Write enable in the MCU parallel interface

O 7ESP IOt FhIIAN, WNERIS
Clock input in SPI interface, pull high internally

BITBERRMAMSEL, RAEBRIK.
35 SDA Serial communication data input and output, internal
pull low.

i, AEBHE

Chip select, internal pull high

FEMCUFITIEO HIEUE REIMAN, NERRIS

37 RD Read the enable input in the MCU parallel interface and
pull it high internally.

RN m SR, NEMRLS.

16 IMO

17 ~ 24 | DB[0 ~ 7]

25 ~ 32 | DB[8 ~15]

33 RESX

34 WR

36 CS

38 D/CX Data or Command flag, Internal pull high.
DCX = “VCI” is data; DCX = “GND” is command
Db
39 ~ 40 GAD giii;tsupply ground
e
- END -

010 W 3t 41 |
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3.2.CTP S|Bi5BR CTP Pin Description

SRS | - o TELRfEIA
Pin NO. #R5Synbol Description
2 (.
’ BTN ARG E
System reset
2 VDD R
Power supply
3 GND FR iR ith
Power supply ground
K= 2
4 INT EPU'HI:"? .
Interrupt signal
| ICHIR{ES
5 SDA IIC data signal
| ICAT$hES
6 SCL IIC clock signal
.
- END -

o110 3k 41
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3.3. 5|BiEFEEBEER Pin Connection Descriptio
MCU 8080 16 Bit MCU 8080 8 Bit
BiIE ——GND iR GND
POWER ——=\VCI POWER VGl
DB[0 ~ 7] ————DB[0 ~ 7]
e DB[8 ~ 15] e GND —=DB[8 ~ 15]
MITHIZE —————RESX Wt HlZE ——— ~RESX
WR WR
D/CX D/CX
GND —SDA =N GND —={SDA =
— — — 7
GND —=SPI14W 5 GND =—=SPI14W 3
GND ==/ IM1 S S GND ==/ IM1 S S
GND == IMO S GND —= IMO =
_ D (0]
B ——LEDA Bt LEDA
Backlight — ~LEDK Back | ight LEDK
. ———\DD . VDD
FEHEEF GND FERRE GND
LEEL: ] INT i 35 By INT
When CTP ggt\ When CTP ggt\
is needed RTN is needed RTN
FTEBHMBE| 00 XL F=EHME | XL
fl 45 A YD b $E At YD
When RTP ————=XR When RTP —————XR
is needed— YU is needed— YU

o123 41 |
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4-wire SPI 3-wire SPI
iR GND BiE ———GND
POWER VeI POWER ————=\VCI
GND :>DBE0 ~ 7]] GND :>DB%0 ~ 7]]
GND =—=DB[8 ~ 15 GND =—=DB[8 ~ 15
MizH 8 ————RESX MITHIZE ———RESX
MCU CcS MCU —————CS
WR/SCL —————=WR/SCL
———2D/CX VG| ==D/CX
VGl =—=RD VGl ==RD
SDA =N SDA =N
— T —A
VCI —=SPI14W 3 GND —=SP14W 3z
GND ==/ IM1 S s GND ==/ IM1 S st
VGl == IMO < VGl == IMO < By
(0] (0]
=Py LEDA Bk ——————I| EDA
Back | i ght LEDK Back|ight —|LEDK
. VDD . ——VDD
EEBRS L GND FEHEF - aND
fi R B INT BRIERT ————{INT
When CTP ggt\ When CTP ggt\
is needed RTN is needed RTN
EE®BME XL FEEZEHEME|] XL
When RTP XR When RTP ————=XR
is needed YU is needed— YU

137 k41 m
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Dual-SPI (6bit/8bit/9bit) Quard-SPI (1 / 4 line data)
== ———=1GND == ————=1GND
POWER V(I POWER V(I
GND —=DBO0 (SD03)
GND :>DB%O ~ 7]] GND :>DB1[(SDO4) ]
GND =—=DB[8 ~ 15 GND =—=DB[2 ~ 15
f #2 # & ———=RESX M= Hl 88 ———RESX
MCU ———C3S MCU ———C3S
——>WR/SCL ——WR/SCL
F—————=>D/CX (SD02) —————=>D/CX (SD02)
VG| —=RD VG| —=RD
———=SDA (SDO1) ——=SDA (SDO1)
GND =—>SP14W A = GND =—>SP14W A =
VCI —= 1M1 —'3 VCI —= 1M1 —'3
GND =——=1MO 3 VCI —=1MO0 3
2 W 2
HX  ———=LEDA < by BN —=——>ILEDA S By
Backlight ————LEDK ® Backlight ———|LEDK ®
. —>\DD . —>\DD
Al #R Bt ———={INT il 3R B ———{INT
When CTP ————— ggﬁ When CTP —————— ggﬁ
is needed RTN is needed RTN
FERE |, EEw@| |,
When RTP —————=XR When RTP ——————XR
is needed——————— YU is needed—————— YU
& 78414 ¥ 0O ¥ {E 55 ¥ 0O
Register 41H Interface OP Code Interface
0xO00H 6bit Dual-SPI 0x02H 1L data or cmd QSPI
0x01H 8bit Dual-SPI 0x32H 4L data QSPI
0x02H 9bit Dual-SPI O0x12H

#BA 1: 6/8/9 bit Dual-SP| ZIFHIZ 1788 Ox41H
Description 1: 6/8/9 bit Dual-SPI selection by register 0x41H
AR 2: 1 /4 &E4E Quard-SP| EIFERIZ{ERLRE

Description 2: 1 /4 line data Quard-SPI selection is determined by opcode

14 L4 |
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M. BS4FM Electrical Characteristics

4-1 TFT #22H T 1€ TFT LCD Module Operating Conditions

i H Frs H B/ME | HEE | FKE | 2

Item Symbol Condition Min Type Max Unit
HFEIR ~ B B ®
Digital Power vel 0.3 1.0 V
BEOLfFRE T0vVCC - -0.3 - 4.0 A
10 Supply Voltage V
MNEBESCE VIN ~ 0.3 - T0vCC %
Input Voltage Range ) +0. 3 V

IR Note:
1. B EEFHMRRETES SIS 16 KA. XLENATUMR. 16 MESHFHYE
ZHTEEEIT. MRNHEXLERYF, IC BIETESHE, UTEMAIRES 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. BRETERESCENBY, KIERBUA. KRIEFHIWEA, FMEREIHERTT GND.

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

3. #&fR 1ovee, VCI RYEBIEREFIRKRFEIERAIXER: 1.7V = 10VCC = VCC = 3.6V,

Insure the voltage levels of I0VCC, VCI, always matches the correct relation:
1.7V = I0VCC = VCC = 3.6V.

4. VIN RLNFHETF 3.6V.  (VIN < 3.6V),
VIN should be less than or equal to 3.6V. (VIN = 3.6V).
5. HRETRRERATERGAE, ERE/ SiE TAIEENENMTEE.
Panel display quality depends on panel loading, and it may have the different

performance at low/high temperature.
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4-2 TFT EAR T{E&A: TFT Panel Operating Conditions
= =y & BME | HBE | HXE B{L
Item Symbol Condition Min Type Max Unit
TR R
VCI - . . .
Digital Power 3.1 3.9 3.6 V
- .
EO LR 10vee - 1.7 - VCI A
10 Supply Voltage V
\#% kY
BN RESEE VIN - 3.1 3.3 3.6 X
Input Voltage Range V
SR o i i i e
Standby Current No Load@ ul
TEERR FR=60Hz Z2R
. Toc - - —
Operation Current mA
4-3 BT YESKMH LED back light specification
InH = i m/ME | BB | ;& KA ==Fiv2
ITtem Symbol Condition Min Type Max Unit
TiEBRE - R
Forward voltage Ve 1f=3. 2V/20mA 18.0 20.4 V
TEERR /1-chip Z2R
IF - 40 -

Forward current mA
- . Without TP - 1000 - . o
ZF (3 LCD) > - AR/ K
. o 2

Luminance (With LCD) L. - 850 - cd/m
LED &4 IN:S)
9549 ° -
LED life time Hr Ta=25+3 °C | 20,000 | 30, 000 Hour
SERE Note:

1. LED F& (Hr) EXATE Ta=25%3 C, ERAMRHEBBEBERERG NFEITER
EZERT 50% RIETIE.

LED life time (Hr) can be defined as the time in which it continues to operate under
the condition:Ta=25+3 C,
brightness becomes less than 50%.

2. L EZFER 2% NTBF 5T E b FIE /Y LED SL%5A(a], SEFRMIA LED 7£ Ta=25£3 CH
= 5000H, =E =R 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%.

typical IL value indicated in the above table until the

%16 W 3t 41 W
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B, RELEFHE TFT OPTICAL SPECIFICATION

5.1 #HA Overview

RFMBPONARERE FRERE 1o, EE=25 2C) FEREEITRE CUAKER
ZrFNTOPCON BM-5) g &I T E, MIXBE TN TARL £ 6 A © FT 0 HWHAT,E LCD
RME 50cm WEE. EREENESHPONFRFEE. MNERELNIE 30 S8,

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 }ZFH# Optical Specifications

S s & =ME | HBE | ZKE | B #ix
Parameter Symbol Condition Min. Typ. Max. Unit Remark
WesEE | KF ®%&/L 7 80 - Deg.
i ewi Horizontal ® R - 80 - Deg.
Viewing ——— a/ CR>10 °e Note 1
Angle BEH ® /U - 80 - Deg.
Range Vertical OT/D - 80 - Deg.
St Contrast ratio CR ® =0° 640 800 - - Note2
fals Color Gamut CG CIE1931 45 50 - %
M W 0. 320 -
White Chromaticity Wy 0. 345 -
Rx 0.629 -
4T Red B
BRER . 0 =0 | -0.03 2221 4003 - Noted
Gx 0. 337 -
Reproduct 42 Green (Based
ion of Gy 0. 546 - on C
color N Bx 0. 136 ~ Light)
1% Blue
By 0.143 -
Mo Rz EtiE] (EFA + TF) ® = 0°
Response Time Tr+Tf . - 30 40 ms Noteb
.. . Ta= 25°C
(Rising + Falling)

FRE Note:

1. HARMEEEXTI0MWAE. MATREAMEXTIHMNKERI, 9ashAEFfERS.
1255050 EEF LoD =@ (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).

17 341 |
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2. XEEEMENE 6= 0 WA LD REMFLHEHIT. <EMNEN, HBFIRE
GBEEXREALE, ARRENE FEE) K. (BRE 1) REXEE CR) REEHF
EXHY,

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. EHERERE APF FI8FE C6 BY{E.

Transmittance is the Value without APF and without CG.

4. ERPUENEELIINHABGRELAMNENLEHETEANLE,. FE, HEENE
B, MENEERFOHIT.

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. EMNEHEDNENIE 2 Fix, BETAFXA “BE” MAESXK#ET. TEM
10% 2L BI90% T ERIRTEI R Tr, 90%F10%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
Tf Tr

Optical

response O o iy il micminionn. amissmebibuiats pion.

0%

o183t 41 W
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AY

75 m4FEM AC characteristic
6.1. BfF Timing

1) HJIFMCU 16/8 {if BUS Parallel MCU 16/8-bit BUS

T Last . taht
______ L v LJI"I'
Les —_—
csX NG / st
Test
t'!L . T »
trsr 1 > d tith
WRY \ / N,
td;T Tdht
DR{7:2],
DG{7:2],
DB[7:2)
(write)
tr."':ftrrufn t:‘.hf
[l L e
1—r="|'( t".'\."fl'l
teai/ Leditn tran/ Lrantn

* * *

RDX \\

17

IE"_-dh
DR[7:2],
DG[7:2],
DB[7:2] v
(read)
T"l’lﬂ ;t'ﬁﬂfﬂ\

%

Note: Logic high and low levels are specified as 30% and 70% of IOVCC for Input signals.

19 7 3k 41 W
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Signal | Symbol Parameter MIN MAX | UNIT Description
Tast Add:‘elss Setup 0 e
DICX Time
T Address Hold Time 10 -
v (W/R)
LMS!T lvl.H)‘ P‘L[]_Se
- o) :
T Width o i
Chip Select Setup :
Tes Time(W) o i
Chip Select Setup & .
s Tres Time (Read ID) = s
Chip Select Setup _
TR | Time (ReadFM) | > ms
Chip Select Wait _
Tese Time (W/R) 0 18
Signal | Symbol Parameter MIN MAX | UNIT Description
MCU 16 Bit Format (5-6-5):
Twe>100ns (see “6.4.8.")
. MCU 16 Bit Format (6-6-6):
Twe Write Cycle 50 as Twe>66ns (see “6.4.9.” Figure
WRX 6.4.9.4)
Other Format Twe>50ns
Control Pulse H
TWRH Pt Tu‘c .l’I 2 ns
Control Pulse L
Twrr Bt Ty /2 ns
Tec Read Cyele(ID) 160 ns
T Control Pulse H Tor /2 .
RDX RDH Duration(ID) e 8 When Read ID
Control Pulse L
. 2 .
Tror Duration(ID) Trc /2 o
Treru Read Cyele(FM) 450 ns ‘When Read From Frame Memory
RDX T Control Pulse H T 1 a8
R Duration(FM) i '
Control Pulse L
) +
Troua Duration(FM) Tacn /2 ns.
TpstT Data Setup Time 10 ns
TpaT Data Hold Time 10 ns
DR([7:2], Read Access .
DG[7:2], | Trar Time(ID) 40 ns CLmax=30pF Clmin=8pF
DB[7:2] T Read Access 340 -
i Time(FM)
Output Disable 5 ;
Topn Time 20 80 ns

20 01341 W
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2) BRFEEITHEEO (SPI/Dual-SP1/Quad-SPI)
Display Serial Interface (SPI/Dual-SPI/Quad-SPI)

CSX Vi
v
. t » tscycw/tscycr L . tesh
c i : i
SCL tshw/'tslx
shA M Vi N\ |
(DIN) Vi /
. : -t 1
SDA Lo
(DOUT) 7 Vg
Vi
Signal Symbol Parameter MIN | MAX | UNIT Description
Chip Select Setup ;
Tess Time 10 ns
Chip Select Hold
CSX Tch Time 30 ns
Chip Select “H” _
Teaw Pulse Width s £
QSPI 4 lane format (5-6-5):
Tscyew >25ns (see ©6.4.12.7)
Tscvew 3;2111(\(;’11-015; 12:5 ns QSPI 4 lane format (6-6-6):
Tscycw >16ns(see “6.4.137)
Other Format Tscvew >12.5ns
T S“L” “H”Pulse | Tscvcw -
SCL T Width(Write) /2
T . S“L“ “L” Pulse TSC'YC\‘.' i
i Width(Write) /2
Serial Clock _
Tscven Cycle(Read) L ns
T S“L” “H” Pulse | Tscycr N
o Width(Read) 2
S“L”“L” Pulse | Tscver
T !
i Width(Read) 2 B
Tsps Data Setup Time 5 ns
SDA(DIN) Tspr Data Hold Tllne ns
/ADOUT) Tacc Access Time 5 50 ns
T Output Disable 10 - CLmax=30pF CLmin=8pF
i Time

#2141 |
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Signal Symbol Parameter MIN | MAX | UNIT Description
Chip Select
Tess Setup Time - o
Chip Select
CSX Tesn Hold Time 30 i
Chip Select
Tcaw “H Pulse 30 ns
Width
Serial Clock
: 25
Tscvew Cycle(Write) 23 i
S HL"‘ -.-.I_I"! T
Tsgw Pulse Sﬁ;gc“‘ ns
Width(Write) ¥
S <L L” .
Tsiw Pulse sﬁzc“‘ ns
SCL Width(Write) i
Serial Clock
Tscer Cycle(Read) o o
g e g i
Tsar “Pulse SgCR ns
Width(Read)
S“L™ <L Pulse Tscver
Tsir | wigthRead) | 2 "
TDCS D‘I{C_‘?f IIS;: i'l.lp 5 ns
Dex - D/CX Hold X N
e Time
Data Setup
TSDS Tima 5 s
Data Hold
SDA(DIN) | Tsou aTE'im: 5 ns
{bowuT) Tacc Access Time 5 50 ns
is CLmax=30pF CLmin=8pF
Tox Outpgti n[zésable 10 i P P

221 41|
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(1), POE& SPI [0 Quad-SPI Interface

TFT X #FPUEL SPI 2O FF MCU F1 TFT Z [B]HN&1E.

U EHRIBER R THEEOER. eSX GERBA) « WRX (SB1THTER) Fn SDA (BITHIBHIN/
Hith 1) . DOX (EBRITHUIEMIA 2) « DBO (EHR{THIEIMA 3) F1DB1 (HBITHIEMAN 4 .

1 IMK1:0>IRE R 2" b1 LUSH QSPI $£00.

BMEMB=1E85: #BAERS (CSX TREARME—IFT) | HutfE. REBATX
4> MCU 0 TFT Z [EJMUANE]#R1E, TR

TFT supports Quad SPI interfaces for communication between MCU and TFT.

Four data lane serial interface use: CSX (chip enable), WRX (serial clock) and SDA
(serial data input/output 1), DCX (serial data input 2), DBO (serial data input 3) and
DBl (serial data input 4).

Set IM<1:0> as 2’ bll to enable QSPI Interface.

Fach transmission has three part: op—code (first byte after CSX falling edge),
Address and Data. op—code used to distinguish different operations between MCU and TFT,

as below table shows

1RERD BRI iRA
op—code Operation Description
— iR, XMEEATESFES. Stbith
"2C "BY, THHBIEHAEN RAMEEE. X
FPR—MEFRIRE FAEMIAERERIE.
02 ESﬁﬁé% In general, this operation used to write
H Write Command registers. When the address is “2C” , the
following data is identified as RAM data.
It’ s not a good choice because of its slowly
accessing rate.
03H EdEIGRcs M TFT SRS ERRE
Read Command Read register content from TFT
5 RAM Hhts R "2, ITRTEE 24 NEHA
12H Write RAM data The address must be “2C” and the timing
takes 24 cycles
S RAM E3E kAR "2, ITETEE 6 )NEH
32H Write RAM data The address must be “2C” and the timing
takes 6 cycles

F 1 BIREMWASLL CSX EHELER.
Notel: Each transmission must end with CSX rising edge.
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3) B RBIEEANEI Display Data Writing Format
(1) #rAE SP1 3 2k RGB &=, (5-6-5) Standard SPI 3Wire RGB Format (5-6-5)

csx | )
wex o f PP LA LFLE]
IS 000000000
N CMD 2CH "
csX [
WRX _mmmmmm
) Pixel N o Pixel N+1

(2) ¥R SP1 4 %% RGB #83% (5-6-5) Standard SPI 4Wire RGB Format (5-6-5)

csx
wrx - fLFLFLFLFLFLELEY
DCX Don’ tCare <:> _—

by
*eCe00e®

CMD 2CH -

Pixel N Pixel N+1

Eﬁ 24 J\ /\ 41
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(3) MCU 8 {if RGB #43%, (5-6-5) MCU 8 Bit RGB Format (5-6-5)

CcCsX \,

RDX “High™

WV IR

DG[3]
DG[2]
DB[7]
DB[6]
DB[5]
DB[4]
DB[3]

DB[2]

'2CH ' Pixel N ' Pixel N+1 'Pixel N+2

25 T k4 m
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(4) MCU 16 {iL RGB &=, (5-6-5) MCU 16 Bit RGB Format (5-6-5)

CSX__\

rRpx  “High”

DCX
WRX

DR[5]
DR[4]
DR[3]
DR[2]
DG[7]
DGI6]
DGI5]
DG[4]
DG[3]
DG[2]
DB[7]
DB[E]
DB[5]
DB[4]
DB[3]
DB[2]

b - -|--|-'+-|-:-l--|- - - -

2&IWPM1WQWHWMM%

26 01 341 W
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(5) QSPI 1 @&

csX \

RGB #&8 =, (5-6-5) QSPI I lane RGB Format (5-6-5)

(6) QSPI 4 @&

RGB #8 =, (5-6-5) QSPI 4 lane RGB Format (5-6-5)

<1> IM[2:0] = 30011
<2> Register 3AH = 0th
<3> Register 43H[(] = 1'b0

csx

WRXMMW

soA — 32H X 0x002C00
DeX Don’ t Care
DB[2] Don’ t Care
DB[3] Don’ t Care
pixel N
<1> IM[2:0] = 3'b011

<2> Register 3AH=01h
<3> Register 43H[0] = 1'b1

csx  \

] 13

pixel N+1

W“MW

SDA — 324 X 0x002C00
DCX Don’ t Care
DB[2] Don’ t Care
DB[3] Don’ t Care

27 00 41 W
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<1> IM[2:0] = 36011
<2> Register 3AH = 01h
<3> Register 43H[0] = 1'b0

csx  \

sbA — 12H

DCX Don’ t Care
DB[Z] Don’ t Care
DB[3] Don’ t Care
2CH Pixel N Pixel N+1

<1> IM[2:0] = 3'b011
<2> Register 3AH = 01h
<3> Register 43H[0] = 1'b1

i

SDA —< 12H

DeX Don’ t Care
DB[2] Don’ t Care
DB[3] Don’ t Care
- > « - »
2CH Pixel N Pixel N+1

(7) A SPI RGB #& =, (5-6-5) Dual SPI RGB format(5-6-5)
csx |
wrx o f LFLFLFLFLFLILILF
SDA GMMMMMMDGD

Don’ t Care :

DCX

28 U341 W
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4) FHL_E®IJMF Power—on sequence

vCl, IovVCC
LU U U U
State IDLE PWRON | PRECLR [ wamDise | DISPON |
| |
| |
veL e @
k 23ms _l# I
[
AVDD : 30 7ms 7"@
| [
AVCLIVGH lf‘____io'a_ms_____ﬂli@ |
b __553ms ____ ' __ )
GAMMA_EN | aﬂlj‘@
|
Source EN l /
No. Description Min. Time
After VCI/IOVCC become stable , reset finished ;
: and host send command “11H” Deside by host 11 co md
2 VGL from 0V to -11.5V 23ms
3 AVDD from VCI to 6.6V 30.7ms
AVCL from 0 to -5V and VGH from AVDD to
4 40.8ms
15.4
] Gamma output enable 55.3ms
6 Source output enable Decide by host “29H” command

5) XML THiFE Power—off sequence

v, lovee \
- | [ I I U O LI L o L

State | WAIT_PD | PWRDOWN | IDLE |

AVDDIWVGH

AVCL

VGH \\

GAMMA_EN \

3029 341 |
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+. ATFE MM RELIABILITY TEST

7-1 BEFLEE Temperature and Humidity

15 B %14 Eg
TEST ITEMS CONDITIONS NOTE
SmfiEE )
High Temperature Storage Ta=+85 o C, 120hrs
KEMEE

Ta=—30 o C, 120hrs
Low Temperature Storage

=im 1B TR I
High Temperature Operation
KRBT

Low Temperature Operation

Ta=+80 o C, 120hrs

Ta==30 o C, 120hrs

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

7EFE Note:
1. RREFEBEE. BT REMAREEEYE, ZBEMIMEEEMTL.,

Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.
mEMENEESEEN TEM R, BERE RSN A39C. FHZEREK.
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. FmAFEMMRE, (MRIEMEEES, TEMBGHE (FER. ZBHE. E7%
2 .

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

4. FIARTRFIEHIEERRRE RS 2 =REHIT

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

5. Ta: IFEBE

Ta: Ambient temperature

ﬁ 30 J\ /\ 41
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7-2 WEHEFIREN Shock and Vibration

Packing Shock
(Non—Operation)

izt I B %14
TEST ITEMS CONDITIONS
A% hE JE#RE) Shock level:980m/s’

Waveform:1/2 Sine wave, 6msec
+X, +Y +7, each axis 1 times

B %Rz JERE)
Packing Vibration
(Non—Operation)

Frequency range:8-33. 3HZ
Stoke: 1. Omm

Sweep: 10Hz—50Hz
X, v,z 2 hours for each direction

7-3 BREHEEMR Flectrostatic Discharge

AT E
TEST TITEMS

Mt
CONDITTONS

ESD
(Non—operation)

150pF, 330Q, Contactx4KV,Air :+=8KV.Note 1

200pF, 0Q, +200V Contact test.Note 2

M|& & Measure Point:
1. LCDIKIBFN&E/EINME

LCD glass and metal bezel
2. EFREEESIH

IF connector pins

31 0341 W
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J\. AIBFEEEIN HANDDLING & CAUTIONS

8-1 #{E;FEZEIN Caution For Operation

oA TR mIRBRIIEM R, 1B/ HiemsaZ e Esstsim. dIvbiliz, Bl
ME R CHIRE AT SRS ER~m. WRAESABRRERZE R , WIBAEE
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.

sEMERRBERBIAIRE) LM 2AAALH, BASTIRFINBESSH LM B9E5H
4558, HERSIEMNBUERNESSH LON BIMAREL, EitkE % E B ERIES.

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.

SEERIFEFBENE LOM FIZB RE RN ARG &R

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

WITESESENEEEHTER LoV,

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

+HRBTRIZINWEE RS GARISZILEIA) B, LOMAIEESZ RSN, BASki, M
RERHBIZURE R SISTE LOM REF~EHEK, XAgESFM LOM LRERFIET.

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.

+ERTILERESCEMEET, WNMENSRELR, 5—FH, e THEIEEERN
mET, LOM AJRESERE. A, XLIRUKHTERE LOM LITHPESHE. —BIRE R
S EEBITHHEFRESCE, LM BkEIEEIEIT.

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.

s AMGLELCD=E ER %R E, EFERAERARMNAZKMEEREEER. WMRLOOFER
~EEEZR, BMNAELT 2 ofsE EENNERNBFERAT—IREHZ IR EINENE
REGEGIZNEGIEARRRIFIERF.

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

32 O 41 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.

SEFIAERSSH LOD RARFMEEIELREL. NEEEANSERSE NCHEN
REEEBIT.

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 PpERHFERE Caution Against Static Charge

oLCM R C-MOSLSI IRzh3E, HUMLEINEFPIHEARIERMAIRZEREES] Vdd B Vss,
EHEIANERANEAES, HEENSE, TE/RREX, REIZEHE IR,

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.

CEZBERFRIPIE, RIFERARSHERKRENEERY 30 ¥, MG, EBFRIEF
ESD #£HIRET, TIEERIEENRFFE 50%RH LA E, LUR/RREXE

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.

sE R E A A RRAEHIRA TIER. BAVEFRRARSEME T FELIERTH.

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

+7EALEE LOM B, BRI EATHEMRNFE. MthSEFHEMNESBEEELERN

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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iy #FIEARES Initialization code

Void Panel initial code(void)

{

//
LCD_RESET=1;

Reset sequence———————— //

Delayms (1) ; //Delay lms

LCD_RESET=0;

Delayms (10) ; //Delay 10ms

LCD RESET=1;
Delayms (120) ;
//

//Delay 120ms

//H043A22 4. 31IPS initcode pixel 5-6-5 mode—MCU 16bit

WriteComm (0xff) ;
WriteData (0xab) ;

WriteComm (0XE7) :
WriteData (0x10) ;

WriteComm (0x35)
WriteData (0x00)

WriteComm (0x36) ;

. //TE interface en
;//01

/ /R R 7R T 1]

WriteData (0xc0) ;

WriteComm (0x3A) ;

WriteData (0x01)

, //
;//01-—565, 00-——666

WriteComm (0x41) ;

WriteData (0x03)

; //0x00——6bit  SPI
//0x01--8bit
//0x02--9bit
//0x03--16bit

SPI/MCU
SPI
MCU

WriteComm (0x44) :
WriteData (0x15) ;

WriteComm (0x45) ;
WriteData (0x15) ;
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WriteComm (0x7d) ;
WriteData (0x03) ;

WriteComm (0xcl) ;
WriteData (0xbb) ;

WriteComm (0xc2) :
WriteData (0x05) ;

WriteComm (0xc3) ;
WriteData (0x10) ;

WriteComm (0xc6) ;
WriteData (0x3e) ;

WriteComm (0xc7) ;
WriteData (0x25) ;

WriteComm (0xc8) ;
WriteData (0x11) ;

WriteComm (0x7a) ;
WriteData (0x5f) ;

WriteComm (0x6f) ;
WriteData (0x44) :

WriteComm (0x78) :
WriteData (0x70) ;

WriteComm (0xc9) ;
WriteData (0x00) ;

WriteComm (0x67) :
WriteData (0x21) ;

//gate ed
WriteComm (0x51) ;
WriteData (0x0a) ;
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WriteComm (0x52) :
WriteData (0x76) ;

WriteComm (0x53) ;
WriteData (0x0a) ;

WriteComm (0x54) :
WriteData (0x76) ;

////sorce
WriteComm (0x46) ;
WriteData (0x0a) ;

WriteComm (0x47) ;
WriteData (0x2a) ;

WriteComm (0x48) :
WriteData (0x0a) ;

WriteComm (0x49) :
WriteData (0Ox1la) ;

WriteComm (0x56) ;
WriteData (0x43) ;

WriteComm (0x57) ;
WriteData (0x42) :

WriteComm (0x58) ;
WriteData (0x3c) ;

WriteComm (0x59) ;
WriteData (0x64) ;

WriteComm (0x5a) :
WriteData (0x41) ;

WriteComm (0x5b) ;
WriteData (0x3c) ;
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WriteComm (0x5¢) ;
WriteData (0x02) ;

WriteComm (0x5d) ;
WriteData (0x3c) ;

WriteComm (0x5e) ;
WriteData (0x1f) ;

WriteComm (0x60) ;
WriteData (0x80) ;

WriteComm (0x61) ;
WriteData (0x3f) ;

WriteComm (0x62) :
WriteData (0x21) ;

WriteComm (0x63) :
WriteData (0x07) ;

WriteComm (0x64) :
WriteData (0xe0) ;

WriteComm (0x65) ;
WriteData (0x02) ;

WriteComm (Oxca) ;
WriteData (0x20) ;

WriteComm (0xch) ;
WriteData (0x52) ;

WriteComm (Oxcc) ;
WriteData (0x10) ;

WriteComm (0xcD) ;
WriteData (0x42) ;

WriteComm (0xDO) ;
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WriteData (0x20) ;

WriteComm (0xD1) ;
WriteData (0x52) :

WriteComm (0xD2) :
WriteData (0x10) ;

WriteComm (0xD3) ;
WriteData (0x42) :

WriteComm (0xD4) :
WriteData (0x0a) ;

WriteComm (0xD5) ;
WriteData (0x32) :

///test mode
WriteComm (0xf8) :
WriteData (0x03) ;

WriteComm (0xf9) ;
WriteData (0x20) ;

////gammma 093
WriteComm (0x80) ;
WriteData (0x00) ;
WriteComm (0xAO) ;
WriteData (0x00) ;

WriteComm(0x81) ;
WriteData (0x06) ;
WriteComm (0xAl) ;
WriteData (0x06) ;

WriteComm (0x82) ;
WriteData (0x02) ;
WriteComm (0xA2) ;
WriteData (0x02) ;
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WriteComm (0x86) ;
WriteData (0x0e) ;
WriteComm (0xA6) ;
WriteData (0xOc) ;

WriteComm (0x87) ;
WriteData (Oxlc) ;
WriteComm (0xA7) ;
WriteData (0xlc) ;

WriteComm (0x83) ;
WriteData (0x33) ;
WriteComm (0xA3) ;
WriteData (0x33) ;

WriteComm(0x84) ;
WriteData (0x24) ;
WriteComm (0xA4) ;
WriteData (0x24) ;

WriteComm (0x85) ;
WriteData (0x3f) ;
WriteComm (0xA5) ;
WriteData (0x3f) ;

WriteComm (0x88) ;
WriteData (0xO0b) ;
WriteComm (0xAS) ;
WriteData (0xO0b) ;

WriteComm (0x89) ;
WriteData (0x14) ;
WriteComm (0xA9) ;
WriteData (0x14) ;

WriteComm(0x8a) ;
WriteData (Oxla) ;
WriteComm (0xAa) ;
WriteData (0xla) ;
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WriteComm (0x8b) ;
WriteData (0x0a) ;
WriteComm (0xAb) ;
WriteData (0x0a) ;

WriteComm (0x8c) ;
WriteData (0x14) ;
WriteComm (0xAc) ;
WriteData (0x08) ;

WriteComm (0x8d) ;
WriteData (0x17) ;
WriteComm (0xAd) ;
WriteData (0x07) ;

WriteComm (0x8e) ;
WriteData (0x16) ;
WriteComm (0OxAe) ;
WriteData (0x06) ;

WriteComm (0x8f) ;
WriteData (0x1b) ;
WriteComm (OxAf) ;
WriteData (0x07) ;

WriteComm (0x90) ;
WriteData (0x04) ;
WriteComm (0xBO) ;
WriteData (0x04) ;

WriteComm(0x91) ;
WriteData (0x0a) ;
WriteComm (0xB1) ;
WriteData (0x0a) ;

WriteComm (0x92) ;
WriteData (0x16) ;
WriteComm (0xB2) ;
WriteData (0x15) ;
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WriteComm (0xff) ;
WriteData (0x00) ;

WriteComm (0x21) ;
WriteData (0x00) ;

WriteComm (0x11) ;
WriteData (0x00) ;

Delay ms(700) ;

WriteComm (0x29) :
WriteData (0x00) ;

Delay ms(100) ;
}
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