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—. EKYFE General Feature:
Il PrEE B
Item Standard Value Unit
ERR~T 3.0 Bt
Display Size ) Inch
Number of Pixels 800 C(H) *3(RGB)* 1280 (V) dots
B R[X 15 2ZK
BB 107.64 (H) * 172.224 (V)
Active Area mm
SMERS 124. 60 (H) * 194.10(V) % 4 .70(D) =X
Outline Dimension mm
WMEFIE < Nf -
Viewing Direction FULL O’ clock
um M MIPI 4 Lane -
Interface
T
A NV3051F1<TFT> -
Driver IC
IREpER & - 5 7N
Driver Condition VCI=2. 8V, I0VCC=1. 8V (Typ) v
" Hf LED/24 $51/8 FA R BX 3 BEFFEA -
Backlight White LED/24 PCS/8 PCS serial 3 ways parallel
ik e OFfsmiaR | OF@RAMER T B A iR ~
Touch Panel Whitout TP Whit RTP Whit CTP
A MIERIRE A ~
CTP Driver IC GT9T1<CTP>
R MERIREIR[E - 7N
CTP Driver Condition V
TFT SRR TERE I R
TFT Operation Temp C
TFT BmfEFERE 30 ~ 480 BKE
TFT Storage Temp T

SEFE Note:

o4 T 28 T
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=. S|BPEBA Pin Description

3.1 t&E2B5| BN RE TFT Pin Description

SIBGHE [ fRE B
Pin NO. Symbol Description
: GND FjJR It
Power supply ground
. 02p MIPI EEHEES (+)
MIPI Positive data signal (+)
MIPI SagiEES ()
3 D2N . .
MIPI Negative data signal (-)
4 GND FjJR b
Power supply ground
s D1p MIPI EHEES (+)
MIPI Positive data signal (+)
MIPI SagiRES ()
6 D1N . "
MIPI Negative data signal (-)
. GND FjJR It
Power supply ground
MIPI IERf$H{ES (+)
8 DCKP | MIPI Positive clock signal (+)
AEtehmi=E (-
9 DCKN MIPI JxﬁTf? =5 () '
MIPI Negative clock signal (-)
10 GND RIRIE
Power supply ground
y . MIPI EHEES (+)
MIPI Positive data signal (+)
% o (_
19 DON MIPI J\%H:E' =5 (=) '
MIPI Negative data signal (-)
13 GND BRI
Power supply ground
MIPI EEHEES (+)
14 D3P MIPI Positive data signal (+)
% o (_
15 D3N MIPI J\%ZTE' =5 () '
MIPI Negative data signal (-)
- j%—FJ\ -
— Continued on next page -
VEEE Note:

¥ 6 71 gt 28 W
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SIS | bns EERZHETBUN
Pin NO. Symbol Description
16 ~ 17 GND R
Power supply ground
5 s | EEEMI3I
Reset pin
/0O TT{EERE
19 1ovee 10 Supply Voltage
.,
20 NC PSR
Not connected
21 ~ 22 VeI R
Power supply
.,
23 NG &S
Not connected
LEDRAHR
24 26 LEDK LED cathode
97 NG TiEsE
Not connected
LEDFHAR
28 30 LEDA LED anode
ey
- END -
VEEE Note:

1, AJ{@iTERE R17R6 ELE MIPI j@iE, BRIAECE J9: R5, R3, R1
MIPI channels can be configured through resistors R1 R6. The default
configuration is R5, R3, Rl

MIPI BIERIACE
Configuration of MIPI Lane
DOP/N | D1P/N | DCKP/N | D2P/N | D3P/N
R6 R4 R2 D3P/N | D2P/N | DCKP/N | DIP/N | DOP/N
R6 R4 R1 D3N/P | D2N/P | DCKN/P | DIN/P | DON/P
R6 R3 R2 DOP/N | D1P/N | DCKP/N | D2P/N | D3P/N
R6 R3 R1 DON/P | DIN/P | DCKN/P | D2N/P | D3N/P
R5 R4 R2 D3P/N | DOP/N | DCKP/N | DIP/N | D2P/N
R5 R4 R1 D3N/P | DON/P | DCKN/P | DIN/P | D2N/P
R5 R3 R2 D2P/N | D1P/N | DCKP/N | DOP/N | D3P/N
R5 R3 R1 D2N/P | DIN/P | DCKN/P | DON/P | D3N/P

7 T 328 W
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3.2 ¥4 HBH Wiring instructions

B iR GND
POWER VCI
10VGC
DO[P/N] _
R D2[P/N
il 1= 1) 2% D3[P/N] 3 :_
MCU DCK[P/N] Q. At
RESX = o
Q)
b LEDA
Backlight LEDK

% 8 Ui gt 28 W
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M. BS4FM Electrical Characteristics
4-1 TFT 4548 T{EZ&1E TFT LCD Module Operating Conditions
I H =y i &=/ME HmAME =AE B{r
Ttem Symbol Condition Min Type Max Unit
HF IR 7N
Digital Power vel - 0.3 - 1.0 v
BEOIT{ERE B B B 7N
10 Supply Voltage rovee 0.3 1.0 v
WNBEEE VIN - 0.3 - 10vCe R
Input Voltage Range ) +0. 3 v

SEFE Note:
1. B EEFIHNRREFT 8 SEEERN 16 RAIF. XLEERATMK. 1C HESHFMH
ZHTEEEIT. MRAHEEXLEME, IC REFTRSHE, FIRMRES 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. BRETERESEERNEY, BRIEFHIRA. KRIESBRA, MEEEHIHEITT GND.

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

3. #afR 1ovee, VCI RYFBIEREFIRAKRFEIERAIXFZR: 1.7V = 10VCC = VCC = 3.6V,

Insure the voltage levels of I0VCC, VCI, always matches the correct relation:
1.7V = TI0VCC = VCC = 3.6V.

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

performance at low/high temperature.

9Tl dt28 W
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4-2 TFT mAR T{EZME TFT Panel Operating Conditions

i =| Fre £ BME | HBE | HXE B
Item Symbol Condition Min Type Max Unit
TR ®
VCI - . . .
Digital Power 2.6 2.8 3.6 V
BEOT{ERE ®
T0VCC - . . .
10 Supply Voltage L7 1.8 3.6 V
BN RESEE VIN - 1.7 2.8 3.6 X
Input Voltage Range V
SR - i i i Mz
Standby Current No Load@ ul
TERR FR=60Hz ZR
. Toc - - —
Operation Current mA

4-3 BT IESE LED back light specification

InH = i m/ME | BB | ;& KA ==Fiv2
ITtem Symbol Condition Min Type Max Unit
TiEBRE R
VF 22.5 25.6 27.2
Forward voltage 1f=3. 2V/25mA V
TEERR /1-chip Z2R
IF - 75 -
Forward current mA
- . Without TP - 600 - . s a
ZF (3 LCD) > - AR/ K
. o 2
Luminance (With LCD) L. - - - cd/m
LED &4 IN:S)
—95+13 ° -
LED life time Hr Ta=25+3 C | 20, 000 | 30, 000 Hour

IR Note:

1. LED ZFdy (Hr) EXATE Ta=25%3 C, ERAFHARBERRESFHTHEILER
EZET 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, typical IL value indicated in the above table until the
brightness becomes less than 50%.

2. BUELERRIE WTBF 55X HAAHIEH0 LED SATIE, SERRMI LED £E Ta=25%3 ‘&
= 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%.
2010 T 3t 28 W
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B, RELEF A TFT OPTICAL SPECIFICATION

5.1 #HA Overview

RFMBPONARERE FMRERE 1o, BE=25 2C) FEREEITRE CUAKER
ZrFNTOPCON BM-5) g &I T E, MIXBE TN TARL £ 6 A © FT 0 HWHAT,E LCD
RME 50cm M. EREEMNESHPONFRFEE. 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 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 }¢ZFH# Optical Specifications

S s & w=/ME | BEE | RKXE | B %
Parameter Symbol Condition Min. Typ. Max. Unit Remark
WAsEE | 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 ®T/D - 80 - Deg.
StEEE Contrast ratio CR ® =0° 1200 1500 - - Note2
fals Color Gamut CG CIE1931 55 60 - %
B @R T 0. 298 -
White Chromaticity Wy 0.324 -
Rx 0.632 -
4T Red B
BRER . 0 =0 | -0.03 22 1 4003 - Noted
Gx 0. 269 -
Reproduct 42 Green (Based
ion of Gy 0. 552 - on C
color N Bx 0. 138 ~ Light)
1% Blue
By 0. 098 -
TR (EF + ) o o
Response Time Tr+Tf . - 30 40 ms Noteb
. . Ta= 25°C
(Rising + Falling)

FRE Note:

1. MARMEEEXTI0NAE. MATREAMEXTIHMINKERI, 9afhAEFfERRS.
1255 5E 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).

%011 71 28 |
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2. XEEEMENE 6= 0 HWHAF LD REMFILHEIT. <EMNEN, HBFIRE
GBEEXREALE, ARRENE EE) K. (BRE 1) REXLE CR) RBEEHF
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. BHERERE APF FI84E C6 BY{E.

Transmittance is the Value without APF and without CG.

4. ERPHENEELIINHABGRRELAMNENLEHETENLE,. FE, EEME
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. ENNEHEDNENIE 2 Fix, BETAFXA “BE” MAESXK#ET. TEM
10% 2L BI90% P 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%

o123t 28 W
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73, ASAEM AC characteristic
6.1. BIF Timing

1) EiRfER, High Speed Mode

Specification .
Parameter Symbol Parameter Unit
MIN | TYP |MAX
High Speed Mode
DSI-CLK+- 2Xulinst Double UI instantaneous 222 - 25 ns
DSI-CLK+/- | Ulmsta , Ulmste UI mstantaneous Halfs 1.11 _ 12.5 ns
DSI-Dn+/- Tas Data to clock setup time 0.15 . - Ul
DSI-Dn+/- Tan Data to clock hold time 0.15 - = UI
DSI-CLK+/- T Differential rise time for clock 150 - 0.3UI ps
DSI-Dn+/- Tartdata Differential rise time for data 150 = 0.3UI ps
DSI-CLK+/- Tt Differential fall time for clock 150 - 0.3U1I ps
DSI-Dn+/- Tatidata Differential fall time for data 150 - 0.3U1 ps
DSI-CLK+- — — — — — - ——————
L] |/ L
: | Iy
DSI-CLK- I~ — = —-—-—/I e = =
I Ulinsta Ulinsta |
oo el EINE Ly
| ! |
| 2xUlTins1 |

P 3
€ »

DSI—CLK+--—-—-—-—-—-—>/ l/.._._._._._\y
DSI-CLK- L5 s _

DSI-Dnt+ — = == =t = == — y
DSI-Dn- |

13 71 3k 28 W
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torroata torroaTa
| torrok | | torrox |
DSI-CLK+/- [ |
DSI-Dn+/- "/
|

DV Reference for Differential
Clock/Data input

Full HS swing

Voltage
Y
Figure: AC characteristics for MIPI-DSI High speed mode
A} - LY
2) {KiR#&ET, Low Speed Mode
Specification .
Parameter | Symbol Parameter Unit
MIN |TYP| Max
Low Power Mode
Length of LP-00, LP-01, LP-10 or LP-11
DT TEER periods MPU Display Module o ) ) o
Length of LP-00, LP-01, LP-10 or LP-11
S Ll periods Display Modulen MPU = : ) >t
DSI- DO+/- |TTA-SURED Time-out before the MPU start driving TLPXD - 2XTLPXD ns
DSI- DO+/- | TTA-GETD Time to drive LP-00 by display module SXTLPXD - - ns
DSL DO/~ | TTA-GOD Time to drive LP-00 ;ldf}jeé turnaround request — AXTLPXD ) ) =,
DSL DO+/- | Ratio TLPX Ratio of TLPXM_/ TLPXD between MCU and 23 ) 3
display module
. . | | ” ] .
MCU is contralling Control Change Display Module is Controlling
<l 5>
| |
T T T l I T T
DSI-DO+ LPXM LPXM LPXM I | LPXD LPXD
DSI D(.) e A "‘ ’-,------1- I \a‘iE’Rl.\AI : r'r _________________________ =
i ‘|_ .I' .\. I I ."
" o i A" .'—. i ke o o i e " e i P i ..,
LP-11 LP-10 LP-00 LP-10 ) LP-00 ! LP-10 LP-11
< l TI A-GETD I >
Figure: BTA from the MCU to the Display Module
Display Module is Controlling [ Control Change | MCU is controlling
T B
[ I
Ty _Tieso  Tuss  Tieso | | T e .
r)S]-D(’]- “ l.r A .\ -FI'A-‘;I IRED | I '.’-
-\ JI -\ | I f.
] J ) & I :
LP-11 LP-10 LP-00_ _LP-10 . L.P-00 i LP-10 LP-11
g B I I -
! Tracon I

Figure: BTA from the Display Module to the MCU
% 14 vl 3k 28 T
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3) &% Bursts

Specification i
Parameter Symbol Parameter Unit
MIN  |1YP| max
High Speed Data Transmission Bursts
DSLDn/- TLPX Length of any lf)w-power 50 ) _ o
state period
DSI-Dn+/- | THS- PREPARE | Time to drive LP-00 to prepare for | g1 4yy - | ssns+eul

HS transmission ns

THS- : .
DSEDndf- |PREPARESTHS: [T BAREH mateeive Hodll. g ygrry . ,
before the sync sequence ns
ZERO
Time to enable Data Lane Time for Dn to
DSI- Dn+t/- TD-TERM- EN | receiver line termination measured - 35ns+4U1
: ’ reach VTERM-EN ns
from when Dn crosses VIL(max)
Time-out at RX to ignore transition
DSI- Dn+/- THS-SKIP - - 55ns+4UT
" period of EoT 40 1S ns
Time to drive flipped differential
DSI- Dnt/- THS-TRAIL | state after last payload data bit of a | max (8UL, 60ns+4UI)| - = -
HS transmission burst
DSI- Dn+t/- THS-EXIT Time to drive LP-11 after HS burst 100 = = o

DSI- Dt/ TeoT Time from start of THS-TRAIL - [10sns+1201|

period to start of LP-11 state -

ps1oLk+00000000000000000000P00DN XOQD0000D

<—TLP>< —b&THSPREPARE —b<THs—ZE RO

isconnect
DSI-Dn+/- ermirjator|

-VIH(min)___E__._ _____ N N M e LAY o
FVILMEX) — — — DN = A e e e e e e e e ] e e e e e — — )’._ =
FVrermen(max) \ ;_-. ; /r )(/ //:

T DTERIEN—>] Ths-skip-»
LP-11] LP-01 LP-00 Teor|—» LP-11

[— THSS!:—I'TLE e THSTFIAIL—)(—THS—EKIT%

Figure: High Speed Data Transmission Bursts

o015 3t 28 W
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Specification
Parameter Symbol Parameter Unit
MIN |TYP | MAX

Switching the clock Lane between clock Transmission and Low Power Mode

[Time that the transmitter shall continue sending
[DSI-CLK+/- [TCLK-POST HS clock after the last associated Data Lane has | 60ns+52UI = z ns
transitioned to LP mode

Time that the HS clock shall be driven prior to

[DSI-CLK+/- [TCLK-PRE lany associated Data Lane beginning the transition 8 - . Ul
from LP to HS mode

DSL.CLK+/- [TCLK-PREPARE T‘une to d_nve LP-00 to prepare for HS clock 38 B 05 -
fransmission
Time to enable Clock Lane receiver line Time for Dn

[DSI-CLK+/- [TCLK-TERM-EN [termination measured from when Dn crosses to reach N 38 ns
VIL(nmx) IVTERM-EN

TCLK-PREPARE [TCLK-PREPARE + time for lead HS-0 drive

- CLK+/- 7 f - -
EELEAR HTCLK-ZERO period before starting Clock 390 o
[Time to drive HS differential state after last
BT (e payload clock bit of a HS transmission burst - - B =
[Time from start of TCLK-TRAIL period to start of] 105ns+
[DSI-CLK+/- [TeoT [ P-11 state - = 12U ns

Disconnect

DSI-CLK+/- —TcLkserTie—>]
- VIH(miny — — T
-Vil(max) —_— ]
Disg
DSI-Dn+/- Ter
LVIHminy — —
- VIL(max)

po—

Figure: Switching the clock Lane between clock Transmission and Low Power Mode
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4) EERFF Reset Timing
Short than Sus
RESX |: Trisw N
%
Internal : i _— Initial Condition
o Normal Operatiof Reseting (Default for LIW Reset)
VSS=0V, IOVCC=1.65V to 3.6V, VCI=2.5V t0 6.0V, Ta=-30C to 70C
Symbol Parameter R;'i*:::d MIN | TYP | MAX Note Unit
Tooe *1) Reset low pulse width RESX 10 - - - us
_ _ ) ‘When reset applied during s
5 Sleep in mode
o .
T 2) Reset complete time When reset applied
- y . 120 ; ms
during Sleep out mode

Table: Reset input timing

Note 1: Due to an electrostatic discharge on RESX line,spike does not cause irregular system reset according to
the table below.

RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 10us Reset

Reset starts
Between 5us and 10us e
(It depends on voltage and temperature condition.)

Note 2: During the resetting period, the display will be blanked (The display is entering blanking sequence,
which maximum time is 120ms, when Reset Starts in Sleep Out mode. The display remains the blank state in
Sleep In mode) , then return to default condition for H/'W reset.

Note 3: During Reset Complete Time, ID1/ID2/ID3 and VCOM value in OTP will be latched to internal register.
After a rising edge of RESX, there is a H/W reset complete time (Trest) which lasted 5ms.The loading
operation will be done every time during this reset.

Note 4: Spike Rejection also applies during a valid reset pulse as shown below:

L 10us R
I’ "l

Reset is accepted

10us

e
-

— ]-ﬁ Less than 20ns width positive spike will be rejected

Note 5. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command
cannot be sent for 120 msec.

o017 3L 28 W
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6.2. FFHLEB/#ERBINFE Power On/0ff Sequence

|OVCC #A VG| AT LUZ (AT S A Sk e . 72 X#LF5EAIE], 4R5R LCD Ab-TFRBRARZ, M 10VCC
Vel AMEZED 120 EFPAMTE. AR LCD L&TFIRERIE, 10VCC FaVCI ATLAZE RESX BERE
Z/4 0 EFPAMTE. CSX ATLAZEEMIAENA, WAk A%,

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, IOVCC and VCI must be powered down with minimum 120msec.
If the LCD is in the Sleep In mode, IOVCC and VCI can be powered down with minimum Omsec
after the RESX is released. CSX can be applied at any timing or can be permanently grounded.
g%EENOtes

. MR BIRINF A SRR RIER

There will be no damage to the display module if the power sequences are not met.

2. EBEIFEF/XF5IEE, RERERLEASBERFENTRYR.

There will be no abnormal visible effects on the display panel during the Power On/Off
Sequences.

3. 7£ Power On Sequence Z5FRFIYLE Sleep Out S 2 HI, WUKRTEUWEI Sleep In 455 F0 Power
0ff Sequence 2|8, BRFELEASHMEET NAHIHR.

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. IRESE 6.2.1 FhEXWFNFFEAB EN R BIREMIREF RESX &, WHLELEEHH
MUFSIER G AEHENA (RESX) AR EFMBVRIE. BN, FTERIERMBINEE.

If the RESX line is not steadily held by the host during the Power On Sequence as defined
in Sections 6.2.1, 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.

6.2.1. AZITH|FYETE Uncontrolled Power Off
EZ S —RIEAE R A ITMBEFYNE R TEEEBREL. EASRRERSEENIZED.

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.

MREEFZIEHINEE, ERFRTATAH, ERFEFASBEROTALSR (BERER) Hix
#z=H, HZ2 “Power On Sequence” BIIE.

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.

%18 1 4k 28 T
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BB/ < F20 T E i The power on/off sequence is illustrated below

“ Trew = +/- no limit Tfew = +/- no limit
VDD 4 k- 1
E |
VDD z N
——/ i Timing when the latter signal rises up to 90% of its typical value. \—
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.
e.g. When VDD comes later, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 2.6V.

Tfew.csx = +/- no limit
| Trpw-csx = +/- no limit |
f—"

SR e -
CSX HorL |
TrFW_RES)( =+ no limit

(PowgrEdSo%Mn in « AX / Tfew-resx1 = Min ?_ -

Q,
sleep-out mode) 30% 120ms

TrPW—RESK =+ no limit TfPW-RESK2 =min Oms—u S

RESX i |
(Power down in 3 0°/>' P \

sleep-in mode)

Tfew.resx1 is applied to RESX falling in the Sleep Out Mode.
Tfrw-resxz is applied to RESX falling in the Sleep In Mode.

%19 71 3k 28 T
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+. ATFE MM RELTIABILITY TEST

7-1 BEFLEE Temperature and Humidity

15 B %14 Eg
TEST ITEMS CONDITIONS NOTE
SmfiEE )
High Temperature Storage Ta=+80 o C, 120hrs
K&

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

EmiE TN I

High Temperature Operation
KRBT

Low Temperature Operation

Ta=+70 o C, 120hrs

Ta=—20 o C, 120hrs

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

IR Note:

1. BWRENBEE. BT EEMRIEHE, ZBEMIMNEREMETK.

Liquid Crystal driving voltage. Due to the characteristics of LC Material, this
voltage varies with environmental temperature.

2. REMENEESCENTEMR. BERE RSN A9 C. FHEEREK.

Temperature and relative humidity range are shown in the figure below. Wet bulb
temperature should be 39 C max. and no condensation of water.

Hiamiel b [(S%RH]

3. FmAFEMMRE, (MRIEMEEES, TEMBSHE (FER. ZBHE. ERR
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

2020 0 3L 28 W
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7-2 WEHEFIREN Shock and Vibration

Packing Shock
(Non—Operation)

izt I B %14
TEST ITEMS CONDITIONS
A% E 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

Mt 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

21 B3 28 W
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J\. AIBFEEZEIN HANDDLING & CAUTIONS

8-1 #{E;FEZEIN Caution For Operation

oA T RmIRBRIEIEM R, 1B HiemsaZ e Esstsim. dIvblzE, Bl
MHE R CHIRE AT SRS ER~m. WRAESARERZE R , WIEAEE
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) LOM 2AAALH, BASTIRFINBESSH LM B9F5H
4558, HERSIEMNBUERNESSH LoN BIMARE, EitkE G E B ERES.

It is indispensable to drive the LCM within the specified voltage 1imit since the
higher voltage than the 1imit 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 LOM,

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

+HRBTRIZINEBERED GARLSZILEIA) B, LOMATEESZ 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.

+ERTILERESCEMNEET, WNMENSRELR, 5—FH, EeTHEIEEERN
mET, LOM AJRESERE. A, XLIRUKHTERE LON LITHPESHE. —BIRE R
S EEEITHHEFRESCE, 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 EGR %R E, AFERAERARMNAEZKMEEREEER. WMRLOOFER
~EEEZR, BMNAELT 2 ofsE EENNERBFERAT—IREHZ IR EINENE
REGEGIBNEIGIEARERIFIERF.

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

22 T 28 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.

GEZIFNABSSE LOD AR MERIELREX. MEEEASEERSE NMEAFR
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 PpEREFERE Caution Against Static Charge

oLCM R C-MOSLSI IRzh3E, HUMLEINEFPIHEARIERMAIRZEREES] Vdd B Vss,
EHEIANERANEAES, HEENSE, TE/ LR, REIZEHE FHIEEE.

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, EBFRINF
ESD #£HIRE T, TIEERIEENIRFFE 50%RH LA E, LUR/RRE X

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.

s B R E A A RRAERIRAI TIERR. BAVEFRRARSEME S FHELIBRATH.

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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Uy #IE1CAHE

4 Initialization code

//ERBINRESH (B#) Our test box parameters (reference)

I U
Hsyno HBP HAdr HFEP
1 I I ¥ I I I 1 1
IFsync ] E
ver i
1250
¥ Adr
e |4
I¥'FP
EGE Output Timing
Offzet: 0O | H-FCLE [ synchroni zer
FCLE : &3 > MH:z HALF&EE - 1pixel
Traw: Pattern SEDEgEE Bridge

60,658 Hz, 4 Photos, 4 0K

Void Panel initial code(void)

{

//
LCD_RESET=1;

Reset sequence———————— //

Delayms (1) ; //Delay lms

LCD RESET=0;
Delayms (10) ;
LCD RESET=1;
Delayms (120) ;

//Delay 10ms

//Delay 120ms

//

//
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Generic Short Write 1P (0xFF, 0x30) ;
Generic Short Write 1P (0xFF, 0x52) ;
Generic Short Write 1P (0xFF, 0x01) ;
Generic Short Write 1P (0xE3, 0x00) ;
Generic Short Write 1P(0x25, 0x10) ;
Generic Short Write 1P (0x28, 0xOF) ;
Generic Short Write 1P(0x29, 0x04) ;
Generic Short Write 1P(0x2a, OxFF) ;
Generic Short Write 1P(0x30,0x58); //V1
Generic Short Write 1P(0x37,0x9C) ;
Generic Short Write 1P(0x38, 0xA7);
Generic Short Write 1P(0x39, 0x27);//VCOM
Generic Short Write 1P (0x44, 0x00) ;
Generic Short Write 1P (0x49, 0x3C) ;
Generic Short Write 1P(0x59, OxFE) ;
Generic Short Write 1P (0x5c, 0x00) ;
Generic Short Write 1P (0x80, 0x20) ;
Generic Short Write 1P(0x91, 0x77);
Generic Short Write 1P(0x92, 0x77) ;
Generic Short Write 1P(0x99, 0x54) ;
Generic Short Write 1P (0x9B, 0x56) ;
Generic Short Write 1P (0xAO, 0x55) ;
Generic Short Write 1P (0xAl, 0x50) ;
Generic Short Write 1P(0xA3,0x58); //V1
Generic Short Write 1P(0xA4, 0x9C) ;
Generic Short Write 1P (0xA7,0x02) ;
Generic Short Write 1P(0xAS8, 0x01) ;
Generic Short Write 1P (0xA9, 0x21);
Generic Short Write 1P (0xAA, Oxfc);
Generic Short Write 1P (0xAB, 0x28) ;
Generic Short Write 1P (0xAC, 0x06) ;
Generic Short Write 1P (0xAD, 0x06) ;
Generic Short Write 1P (0xAE, 0x06) ;
Generic Short Write 1P (0xAF, 0x03) ;
Generic Short Write 1P (0xBO, 0x08) ;
Generic Short Write 1P(0xB1, 0x26) ;
Generic Short Write 1P(0xB2, 0x28) ;
Generic Short Write 1P(0xB3, 0x28) ;
Generic Short Write 1P(0xB4, 0x33);
Generic Short Write 1P (0xB5, 0x08) ;
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Generic Short Write 1P (0xB6, 0x26) ;
Generic Short Write 1P (0xB7, 0x08) ;
Generic Short Write 1P (0xBS8, 0x26) ;
Generic Short Write 1P (0xc0, 0x00) ;
Generic Short Write 1P(0xcl, 0x00) ;
Generic Short Write 1P(0xc3, 0x0f) ;
Generic Short Write 1P(0x2c, 0x22) ;
Generic Short Write 1P (0xFF, 0x30) ;
Generic Short Write 1P (0xFF, 0x52) ;
Generic Short Write 1P (0xFF, 0x02) ;
Generic Short Write 1P (0xBO, 0x02) ;
Generic Short Write 1P(0xB1, 0x10) ;
Generic Short Write 1P(0xB2, 0x10) ;
Generic Short Write 1P (0xB3, 0x2B) ;
Generic Short Write 1P (0xB4, 0x2D) ;
Generic Short Write 1P (0xB5, 0x37);
Generic Short Write 1P (0xB6, 0x18) ;
Generic Short Write 1P(0xB7, 0x34);
Generic Short Write 1P (0xBS8, 0x0D) ;
Generic Short Write 1P (0xB9, 0x06) ;
Generic Short Write 1P (0xBA, 0xOF) ;
Generic Short Write 1P (0xBB, 0xOE) ;
Generic Short Write 1P (0xBC, 0x10) ;
Generic Short Write 1P(0xBD, 0x13);
Generic Short Write 1P(0xBE, 0x18);
Generic Short Write 1P (0xBF, 0xOE) ;
Generic Short Write 1P(0xCO, 0x17) ;
Generic Short Write 1P(0xC1, 0x08) ;
Generic Short Write 1P (0xDO, 0x05) ;
Generic Short Write 1P(0xD1, 0x10) ;
Generic Short Write 1P(0xD2, 0xOE) ;
Generic Short Write 1P(0xD3, 0x25) ;
Generic Short Write 1P(0xD4, 0x29) ;
Generic Short Write 1P (0xD5, 0x32) ;
Generic Short Write 1P(0xD6, 0x12) ;
Generic Short Write 1P(0xD7, 0x30) ;
Generic Short Write 1P (0xD8, 0x0B) ;
Generic Short Write 1P(0xD9, 0x02) ;
Generic Short Write 1P (0xDA, 0xOF) ;
Generic Short Write 1P (0xDB, 0xOE) ;
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Generic Short Write 1P (0xDC, 0x10) ;
Generic Short Write 1P (0xDD, 0x13);
Generic Short Write 1P (0xDE, 0x1A) ;
Generic Short Write 1P (0xDF, 0x12);
Generic Short Write 1P (0xEO, 0x19) ;
Generic Short Write 1P(0xEl, 0x06) ;
Generic Short Write 1P (0xFF, 0x30) ;
Generic Short Write 1P (0xFF, 0x52) ;
Generic Short Write 1P (0xFF, 0x03) ;
Generic Short Write 1P (0x08, 0x85) ;
Generic Short Write 1P(0x09, 0x86) ;
Generic Short Write 1P(0x25, 0x32);
Generic Short Write 1P(0x27,0x03);
Generic Short Write 1P (0x2A, 0x01);
Generic Short Write 1P (0x2B, 0x00) ;
Generic Short Write 1P(0x7E, 0x3C) ;
Generic Short Write 1P(0x34, Oxbl);
Generic Short Write 1P(0x35, 0x12);
Generic Short Write 1P (0x36, 0x08) ;
Generic Short Write 1P(0x37,0x03);
Generic Short Write 1P(0x40, 0x82);
Generic Short Write 1P(0x41, 0x83);
Generic Short Write 1P (0x42, 0x80) ;
Generic Short Write 1P(0x43, 0x81);
Generic Short Write 1P(0x45, 0x01);
Generic Short Write 1P (0x46, 0x00) ;
Generic Short Write 1P(0x48, 0x03) ;
Generic Short Write 1P(0x49, 0x02) ;
Generic Short Write 1P (0x50, 0x02) ;
Generic Short Write 1P(0x51, 0x01);
Generic Short Write 1P(0x52,0x04) ;
Generic Short Write 1P(0x53,0x03);
Generic Short Write 1P(0x55, 0x05) ;
Generic Short Write 1P(0x56,0x04) ;
Generic Short Write 1P(0x58, 0x07) ;
Generic Short Write 1P(0x59, 0x06) ;
Generic Short Write 1P (0x80, 0x0Oe) ;
Generic Short Write 1P(0x81, 0x0f) ;
Generic Short Write 1P(0x82, 0x0C) ;
Generic Short Write 1P(0x83,0x0D) ;
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Generic Short Write 1P(0x84, 0x04) ;
Generic Short Write 1P(0x85, 0x05) ;
Generic Short Write 1P (0x86, 0x06) ;
Generic Short Write 1P(0x87,0x07) ;
Generic Short Write 1P (0x88, 0x00) ;
Generic Short Write 1P (0x8F, 0x02) ;
Generic Short Write 1P (0x96, 0x0e) ;
Generic Short Write 1P(0x97, 0x0f) ;
Generic Short Write 1P (0x98, 0x0C) ;
Generic Short Write 1P(0x99, 0x0D) ;
Generic Short Write 1P (0x9A, 0x04) ;
Generic Short Write 1P (0x9B, 0x05) ;
Generic Short Write 1P (0x9C, 0x06) ;
Generic Short Write 1P (0x9D, 0x07) ;
Generic Short Write 1P (0x9E, 0x00) ;
Generic Short Write 1P (0xA5, 0x02) ;
Generic Short Write 1P (0xFF, 0x30) ;
Generic Short Write 1P (0xFF, 0x52) ;
Generic Short Write 1P (0xFF, 0x00) ;
Generic Short Write 1P(0x36, 0x02) ;
Generic Short Write 1P(0x53, 0x2C) ;
Generic Short Write 1P(0x11, 0x00) ;

Delay (800) ;

Generic Short Write 1P (0x29, 0x00) ;

Delay (200); //Delay, 0x200 ms
}

XH{EITIEE Document revision history

hig Zs H &A &4 AR
Version DATE Modify description
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First compilation.
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- END -
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