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— . FA4HF General Feature:

Il PrEE B

Item Standard Value Unit

S A _ Bt

Display Size ) Inch
* *

Number of Pixels 800 C(H) *3(RGB)* 1280 (V) dots
B R[X 15 =K
BB 94.20 (1D * 150.72 (V)

Active Area mm
SMERS 99.79(H) * 161.6(V) * 2.55(D) =X

Outline Dimension mm
WMEFIE * NfF ~

Viewing Direction FULL O’ clock

um M MIPI 4 Lane -
Interface
IR ]
Driver IC 78818
IREpER & B 7N
Driver Condition VCI=3. 3V (Typ) V
P" Hf LED/24 /3 FA s BX 8 BEFEA -
Backlight White LED/24 PCS/3 PCS serial 8 ways parallel
ik e M bR R T FE PH AR 5 T R IR R -
Touch Panel Whitout TP With RTP With CTP
o 2 AR IR T ]
CTP Driver IC
R iERIREIRE - 7N
CTP Driver Condition V
TFT SRR TERE o e R
TFT Operation Temp C
TFT BmfEFERE 30 ~ 470 BRKE
TET Storage Temp C
SEFE Note:

o4 T3 ;W
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=. S|BPEBA Pin Description

3.1 &2 5| B0 RE TFT Pin Description

SIwmS | RS EREp
Pin NO. Symbol Description
st
1 NG LSS
Not connected
2 ~ 3 v |
Power supply
4 NG &
Not connected
5 RESX iﬁﬁ@@lﬂiﬂ
Reset pin
st
4 NG LSS
Not connected
7 GND iR
Power supply ground
MIPI BAaBEES ()
8 DON . .
MIPI Negative data signal (-)
o DOP MIPI EHEES (+)
MIPI Positive data signal (+)
10 GND PRI
Power supply ground
MIPI BABEES ()
11 D1N ' .
MIPI Negative data signal (-)
" . MIPI EHEES (+)
MIPI Positive data signal (+)
13 GND iR
Power supply ground
MIPI faRfsh{ES ()
14 DCKN MIPI Negative clock signal (-)
MIPI ERE#ES (+)
15 DCKP | MIPT Positive clock signal (+)
- BT -
— Continued on next page —
VEEE Note:

% 6 01 3t 31 W
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SIS | e TR A
Pin NO. Symbol Description
16 GND BRI
Power supply ground
17 D2N MIPI ﬁ?&?ﬁﬂﬁ? (=) .
MIPI Negative data signal (-)
MIPI EHIEES (+)
18 D2P MIPI Positive data signal (+)
19 GND BRI
Power supply ground
MIPI SagiRES ()
20 D3N MIPI Negative data signal (-)
# =0
’1 D3P MIPI E;A;Eh? (+) ’
MIPI Positive data signal (+)
22 GND RIRIE
Power supply ground
MRS, AERRMREFTH
23 TE Tearing effect output pin. Leave the pin open when not in
use
st
24 ~ 30 NC PR
Not connected
LEDRAHR
31 32 LEDS LED cathode
33 ~ 38 NG PR
Not connected
LEDRRHR
39 40 LEDA LED anode
-
- END -

07 O3t 31 ;|
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3.2 ¥4 HBH Wiring instructions

F iR
POWER

— V(I

4% Il 25
MCU

———TE

4B 2
B

Backlight —

GND

DO[P/N]

——=D1[P/N]

D2 [P/N]

—=D3[P/N]

DCK[P/N]

9npeuls]1 41

LEDA
LEDK

Hz&d 141

% 8 Ul gt 31 W
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M. BS4FM Electrical Characteristics
4-1 TFT #22H T {EL1E TFT LCD Module Operating Conditions
=] = £ R/VME | HAME RAE =i
Ttem Symbol Condition Min Type Max Unit
HFER N
Digital Power vel - 0.3 - 1.0 v
BEOLERE ~ ~ ~ N
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 EEFIHNRREFR 8 SEEERN 16 RATIF. XLEERATMK. 1C HEDSHFMN
ZHTEEEIT. MRAHEEXLSEME, IC RETRS TS, 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. #&fR 1ovee, VCI RYFBIEFEFIRAKRFEIERAIXFR: 2.6V = 10VCC = VCC = 3.6V,

Insure the voltage levels of I0VCC, VCI, always matches the correct relation:
2.6V = 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. ERERREBUATEHRAE, ERE/ SE TAEESNERMEE.
Panel display quality depends on panel loading, and it may have the different

performance at low/high temperature.

9 3t 31 3
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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 2.6 2.8 3.6 V
BN RESEE VIN - 2.6 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 IESEE LED back light specification

InH = i m/ME | BB | ;& KA ==Fiv2
ITtem Symbol Condition Min Type Max Unit
TiEBRE R
VF 9.0 9.6 10.0
Forward voltage 1f=3. 2V/20mA V
T P R P N e %
Forward current mA
- . Without TP - 550 - . 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, ERAFHARBEBRRESFHTHEILER
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, typical IL value indicated in the above table until the
brightness becomes less than 50%.

2. BUELERRIE WTBF 55 HAAHIEH0 LED SATIE], SERRMI LED 75 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 31 |
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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.
StEEE Contrast ratio CR ® =0° 800 1000 - - Note2
fals Color Gamut CG CIE1931 45 50 - %
M W 0. 307 -
White Chromaticity Wy 0. 340 -
Rx 0.622 -
4T Red B
BRER . 0 =0 | -0.03 2% 1 4003 - Noted
Gx 0. 284 -
Reproduct 42 Green (Based
ion of Gy 0. 545 - on C
color N Bx 0. 140 ~ Light)
1% Blue
By 0. 160 -
Mo Rz EtiE] (EFA + TF) ® = 0°
Response Time Tr+Tf . - 25 35 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).

%011 7 31 ;|
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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%

o123 31 ;|
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6. 1.

1)

v ASSAFME AC characteristic

B Timing

SIRIER, - BB ERF High Speed Mode - Clock Channel Timing

) 70
]
L
]
] ]
] (]
CLKN — 1 ' 1
L U-IFNST A 2 : - U]I.\'STB s : ----------
1 T 1
:‘ XUl X CLEKN
v |
Figure 105: DSI Clock Channel Timing
Table 38: DSI Clock Channel Timing
Signal Symbol Parameter Min Max Unit
CLKP/N 2%U et Double Ul instantaneous Note 2 25 ns
Ul Ul
CLKP/N el Ul instantaneous Half Note 2 125 ns
(Note 1)
Notes:
1. Ul = UINSTA = UIINSTB
2. Define the minimum value, see Table 39.
Table 39: Limited Clock Channel Speed
Dt tyne Two Lanes Three Lanes Four Lanes
speed speed speed
Data Type = 00 1110 (OEh), RGB 565, 16 UI per Pixel 566 Mbps 466 Mbps 366 Mbps
Data Type = 01 1110 (1Eh), RGB 666, 18 Ul per Pixel 637 Mbps 525 Mbps 412 Mbps
Data Type = 10 1110 (2Eh), RGB 666 Loosely, 24 Ul per Pixel 850 Mbps 750 Mbps 650 Mbps
Data Type = 11 1110 (3Eh), RGB 888, 24 Ul per Pixel 850 Mbps 750 Mbps 650 Mbps

o137 3t 31 ;|
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2) ERIER - HIERTE{SERTF High Speed Mode - Data Clock Channel Timing

 Ips , tog - tps , lpn

Figure 106: DSI Data to Clock Channel Timings

Table 40: DSI Data to Clock Channel Timings

Signal Symbol Parameter Min Max
DRBI il tos Data to Clock Setup time | 0.15xUl 2
n n=0 an
' fon Clock to Data Hold Time | 0.15xUl =

3) ENERER - EAFITPERTFE High Speed Mode - Rising and Falling Timings

IprFrerx IprTCcik

0V Reference for
CLKP/N Differential Clock Input
Full HS Swing Voltage
iy
toFTDATA torTDATA
\.\ """ ok 3
P o 0 V Reference for
o (;Nl > 3 Differential Data Inputs
n o= kS LS LS
S5 + Full HS Swing Voltage

Figure 107: Rising and Falling Timings on Clock and Data Channels

Table 41: Rise and Fall Timings on Clock and Data Channels

S ificati
Parameter Symbol Condition = S
Min Typ Max
. . . . o.3ul
Differential Rise Time for Clock torToLK CLKP/M 150 ps =
(MNote)
DnP/M o.3ul
Diff tial Ri Ti for Dat: 1, 150 -
ifferential Rise Time for Data DRTDATA O ps (Note)
2 o.3ul
Differential Fall Time for Clock torTolk CLKP/M 150 ps =
(MNote)
DnP/M o.3ul
Dyiffi tial Fall Ti for Dat: t 150 -
ifferential Fall Time for Data DFTDATA O ps (Note)

314 3L 31 ;|
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4) KIFRER - BZk#718 Low Speed Mode - Bus Turn Around

MMCU B REEBR (1L19881C) RIEZIFIR (BTA) EREIWZREFER RERSEABRN TR, A
HeE

Lower Power Mode and its State Periods on the Bus Turnaround (BTA) from the MCU to thd
Display Module (ILT9881C) are illustrated for reference purposes below

MCU is Controlling Control Change Display Module is Controlling
i o
TLP)C\-{ < TL?XM >t TLP)(\[ o TLFXD TLPXD

DOP

DON
;IIAVSL'REP TIAVGETD
el 3 DOP ...........

DON

Figure 108: BTA from the MCU to the Display Module

MERIESR (1L19881C) Z| MCU BYEZkITIR (BTA) ERVRINFRER R ERSEABN TR, LA
Hex

Lower Power Mode and its State Periods on the Bus Turnaround (BTA) from the Display
Module (ILI9881C) tothe MCU are illustrated for reference purposes below

Display Module is Controlling Control Change MCU is Controlling
He i
o TLPXD o TLPXD ¥ TLPXD 2 TTAVGOD TLP}Q[ TLP)D.[
DOP
DON
DOP -
DON —
Figure 109: BTA from the Display Module to the MCU
Table 42: Low Power State Period Timings — A
Signal Symbol Description Min Max Unit
Length of LP-00, LP-01, LP-10 or LP-11 iod:
DOP/N T gy e : - e 50 75 ns
MCU = Display Module (ILI9881C-04)
DOP/N T Length of LP-00, LP-01, LP-10 or LP-11 periods 50 75 o
KX Display Module (ILI9881C-04) & MCU
Time-out before the Display Module (ILI9881C-04) starts
DOP/N TTASURED E y ( ) Tirxo 2XTipxo ns
driving
Table 43: Low Power State Period Timings — B
Signal Symbol Description Time Unit
DOP/N TracED Time to drive LP-00 by Display Module (ILI19881C-04) 5XTipxp ns
DOP/N Tyacon Time to drive LP-00 after turnaround request - MCU 4xT pxp ns

15 T k31w
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5) MEFERX B ESREX N HIEEE
Data Lanes from Low Power Mode to High Speed Mode

High Speed Data

Preparation from Low Power Mode to High Speed Mode Transmission
Tiex Thus.prepaRE HS-0
CLKP
CLKN
DnP

VILLPRX (Max)
VrERM.EN(Max)

DnN
Rx Synchronmized
Ths sermie Tx Synchronization
THS -TERM-EN
-
Low Power Mode,
Disable Rx Line Termination High Speed Mode, Enable Rx Line Termination
CLKP,DnP =-=:=+=:=:-
CLKN, DAN ————— 1=0,1,2,3
Figure 110: Data Lanes - Low Power Mode to High Speed Mode Timings
Table 44: Data Lanes - Low Power Mode to High Speed Mode Timings
Signal Symbol Description Min Max Unit
DnP/N,n=0and 1 Tiex Length of any Low Power State Period 50 - ns
DnP/N,n=0and 1 Ths-PREPARE Time to drive LP-00 to prepare for HS Transmission 40+4xUl | 85+6xUI ns
Time to enable Data Lane Receiver line termination
DrEM, n=0and 1 Ths Termen measured from when Dn crosses VILMAX ) el ne
—él— A - RY 271 LY kS . 1\
6) MEEREAZMRINREA N IERIE
Data Lanes from High Speed Mode to Low Power Mode
High Speed Data
Transmission Teor
CLKP / [/’—\\‘J
CLKN e
Dn_P P [ WP [ B
flectcac B9
THS-SKIP
The last load bit Thsrran Tus exar
HS-0 or HS-1
Low Power Mode,
High Speed Mode, Enable Rx Line Termination Disable Rx Line Termination
Note: CIKP,Dnll ='=r==='*
If the last load bit is HS-1, the transmitter changes from HS-1 to HS-0. CLKN, DnN
~ . . - — 2
If the last load bit is HS-0, the transmitter changes from HS-0 to HS-1. 1:=0,1;2,5
Figure 111: Data Lanes - High Speed Mode to Low Power Mode Timings
Table 45: Data Lanes - High Speed Mode to Low Power Mode Timings
Signal Symbol Description Min Max Unit
Time-Out at Display Module (ILI9881C-04) to ignore transition
DnP/N, n =0 and 1 e _ Py ( Jloig 40 55+4xUl | ns
period of EoT
DnP/N,n=0and 1 Tusexar Time to driver LP-11 after HS burst 100 - ns

216 0 3t 31 |
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7) DSI Afghpkp s - SRR E]/ MR RN
DSI Clock Burst - High Speed Mode to/from Low Power Mode

Termunation Resistor 1s enable

Termination Resistor 1s disable CLEP =-=:msmsms=
[ . Vo e .
/ A CLK-TERM-EN c LKL‘\]
VL pRx(Man) F it
CLEN S N O Y] | e, Ty A
Terxpost Tergrran. Ths-exin Teex Teik prepare Teik zero Taxere
A0 Hs0 HS-0 HS-0/1

Figure 112: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Table 46: Clock Lanes - High Speed Mode to/from Low Power Mode Timings

Signal Symbol Description Min Max Unit
Time that the MCU shall continue sending HS clock after the
GEREM Teuceost last associated Data Lanes has transitioned to LP mode i ) i
CLKPIN Tesrma Time to dnvg HS differential state after last payload clock bit of 60 i i
a HS transmission burst
CLKP/MN Thsext Time to drive LP-11 after HS burst 100 - ns
CLKP/N Tewrrerare | Time to drive LP-00 to prepare for HS transmission 38 95 ns
CLKP/N Teikreswen | Time-out at Clock Lane to enable HS termination = 38 ns
Tewk
CLKP/N CLCPREPARE | Minimum lead HS-0 drive period before starting Clock 300 : ns
+ Tewkzero
Time that the HS clock shall be driven prior to any associated
CLKP/N Tewks 8xUI -
il Data Lane beginning the transition from LP to HS mode X 1
LVDS Input Timing (PVDD=PVDD1=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C)
Item Symbol Min. Typ. | Max. Unit Conditions
Clock Frequency RXecLk 23 25 27 MHz
Input Data Skew Margin Trskm 400 ps
Clock High Time TLven 4/(7 x RXFcLk) ns
Clock Low Time Tivel 3/(7 x RXFcLk) ns
PLL Wake-up Time TenPLL 150 us

LVDS Spread Spectrum Clocking (SSC) Tolerance of LVDS Receiver

Modulation Frequency SSCur 100 KHz

HModulation Rate SSCur +/-3 %
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8) DSI MR HIBTFE Timing for DSI video mode

SYNC Pulse Mode DSl Packets
b : VBR VACT

: VEP 7

SYNC Event Mode

(o oo o (e o war] e o) e

______ i Zoom in
BURST MODE | HSS HBPl Packed Pixel Stream |B]_L.P| HFP }{ HSS | HBP | Packed Pixel Stream |BE_I_PI HFP |
i HACT & :
Mon-Burst Mode with SYNC Events HSS | HBP Packed Pixel Stream HFP ---nI HSS | HBP | Packed Pixel Stream | HFP |
T 2
Mon-Burst Mode with SYNC Pulses | HSS | HSA | HSE- HBP_ Packed Pixel Stream | HFP |----{ HSS | HSA | HSE | HEBP |Packed Pixel Streaml HFP

HSA “her HACT  ‘mrp . F tive

Packet Pixel Stream | = Pixel stream and Null packets
=» Packet V-sync. Start = H-sync. Start

- Packet V-sync. Ead HSA | - Hesyme. Active (o data)

= Packet H-sync. HSE | - H-sync End

- Non-restricted D5SI packet or Low power mode HBP | < Horizontal Back Porch
mchidingophional BTA HFP | = Horizontal Front Porch

BLLP | - Non-restricted DSI packet or Low power mode
including optional BTA

Parameters Symbols Min. Typ. Max. Units
Vertical sync. active VSA 2 iNote 8) - - Line
Vertical Back Porch VBP 14 note g <5 = Line
Wertical Front Porch VFP 8 (note 8 - - Line
Active lines per frame VACT - 1280 - Line
Horizontal sync. active HSA 2 f = Pixel
Horizontal Porch period HSA + HBP + HFP 16 - - us
Active pixels per line HACT - 720 - Pixel
Bit rate BRige 385 Note 5 Mbps/lane

1 Ul=1/Bit rate

HSA(pixel)= (tHSA*lane number ) / (UI* pixel format )
HBP(pixel)= (tHBP*lane number ) / (Ul* pixel format )
HFP(pixel)= (tHFP*lane number ) / (Ul* pixel format )

BRy,; x Lane,,,
(VACT+VSA+VBP+VFP) x (HACT+HSA+HBP+HFP) x Pixel Format

Frame Rate =

Example : BR,,s = 457Mbps/lane, 1Ul=2.1883ns, Frame rate=60Hz, VACT=1280, VSA=2, VBP=30, VFP=20,
HACT=720, HSA=33, HBP=100, HFP=100, Lane,+=4(lane), Pixel Format=24(bit).

Note:

1. Laneyym: Date lane of MIPI-DSI.

2. Pixel Format: Please reference to "4.1DSI System Interface”.

3. The formula exists slightly error because of the host-transmission way.

4. The best frame rate setting : 2 data lanes : 50~-60 Hz/ 3 datalanes : 50~70 Hz/ 4 datalanes : 50~70 Hz.

5. Please reference to “Table 39: Limited Clock Channel Speed”.

6. The minimum values of this table mean the limitation of IC without considering the panel GIP. The actual values
of VSA, VBP and VFP will be changed by different panel GIP setting.

18 T 3t 31 ;|
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9) EERTF Reset Timing

Shorter than Sus

tRW
RESX
tRT
> } : F Initial condition
Display Status Normal operation Resetting (Default for H/W reset)
Figure 113: Reset Timing
Table 47: Reset Timing
Signal Symbol Parameter Min Max Unit
tRW Reset pulse duration 10 usS
RESX RT —— : 5 (note 1,5) mS
e W 120 (note 1,6,7) mS
Notes:
1. The reset cancel also includes required time for loading ID bytes, VCOM setting and other settings from

EEPROM to registers. This loading is done every time when there is H/W resetf cancel time (tRT) within 5 ms
after a rising edge of RESX.

Spike due to an electrostatic discharge on RESX line does not cause irregular system reset according to the
Table 48.

Table 48: Reset Descript

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 10us Reset

Between 5us and 10us Reset staris

During the Resetting period, the display will be blanked (The display enters the blanking sequence, which
maximum time is 120 ms, when Reset Starts in the Sleep Out mode. The display remains the blank state in the
Sleep In mode.) and then return to Default condition for Hardware Reset.

Spike Rejection can also be applied during a valid reset pulse, as shown below:

fﬂ*ﬁ{ Reset is accepted

" 10 us »

R N e

» I e 20715 Less than 20ns width positive spike will be rejected

Figure 114: Positive Noise Pulse during Reset Low
When Reset applied during Sleep In Mode.
When Reset applied during Sleep Out Mode.
It is necessary to wait bmsec after releasing RESX before sending commands. Also Sleep Out command

cannot be sent for 120msec.
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www. hot |l cd. com L /F/EFZMr EXCELLENT QUALITY BASED ON PROFESSION



http://www.hotlcd.com

a HOT HM] Shenzhen Hot Display Technology Co.,Ltd 2022411 B 30 H
TFT-HO70B13HD | IL5N40 Rev:0-1

10) ¥ LB/ RF Power On/0Off Sequence

Case A
Input : +->0 ;
%I;:I_RISE :
VOl — ~
P H Ll
VSP
%’;P_RISE
Teares
VSN J—
%M_Fm > fus
et
RESX | L]
g
TPEZ_P_dsE
Tre_emo
T | [P-11 Siate T ACTve
Case B
Input Plai
VDDI o >0
ﬁ:i_ﬁlst&
N
VOl e
?\CI RISE .40} }&S
VSP / N
Toew e
T=G_i58
VSN —
Tysypal = tus
Zi
RESX /L 1
|HEZ_P..'_3E =
Trecuo
it — P11 State MIP1 Active |
Symbol Characteristics Min. Typ. Max. Units
Tvooi_rise VDDI Rise time 10 2 = us
Case A: VCI Rise time 130
Tvei rise . - - us
Case B: VCI Rise time 40
T\.-’SP_RISE VSP Rise time 130 - - us
Tvsn_FaLL VSN Fall time 200 - - us
Tps res VDDI/VCI on to Reset high 5 - - ms
Tres_puLse Reset low pulse time 10 - - us
Trs_cmp Reset to first command 10 2 5 ms

20 71 3k 31 W
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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=+70 o C, 120hrs
KEMEE

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

EmiE TN I

High Temperature Operation
KRBT

Low Temperature Operation

Ta=+t60 o C, 120hrs

Ta==30 o C, 120hrs

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

IR Note:

1. BREENBEE. 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, 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

21 331 ;|
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7-2 WEHEFIREN Shock and Vibration
izt I B %14
TEST ITEMS CONDITIONS
B3 (JE#1E) Shock level:980m/s’

Packing Shock
(Non—Operation)

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

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

(Non—operation)

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

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

LCD glass and metal bezel
2. EFREEESIH

IF connector pins
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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

23 T 31 m
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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 MERIEXLREX. 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 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

324 W 3L 31 W
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U FIE1E4EHS Tnitialization code

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

|2|:| ”21:1 | [Eu:nj | '|2|:| |
Hsync HBP HAdr HFP
" b e RO ;

¥ Adr

D
lFFE

REGE Qutput Timing
Offset: O _ | H-FCLE [ ] 5yneleoni zer
FCLE : &2 = MHz HALFSS8S ~  lpizel
Tyraw: Fattern SEDEERs Bridge

G0, 253 Hz, 1 Phates, 1 OK

Void Panel initial code(void)

{

// Reset sequence———————— //

LCD RESET=1;

Delayms (1) ; //Delay lms

LCD RESET=0;

Delayms (10) ; //Delay 10ms

LCD RESET=1;

Delayms (120) ; //Delay 120ms

// //

Generic Long Write 3P (0xFF, 0x98, 0x81, 0x03) ;

25 331 ;|
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//GIP 1

Generic Short Write 1P(0x01, 0x00) ;

Generic Short Write 1P(0x02, 0x00) ;
Generic Short Write 1P(0x03,0x73)://STVA=STV1 4
Generic Short Write 1P(0x04, 0x13);//STVB=STVO

Generic Short Write 1P (0x05, 0x00) ;

Generic Short Write 1P(0x06, 0x0A);//STVA Rise

Generic Short Write 1P(0x07,0x05);//STVB Rise

Generic Short Write 1P (0x08, 0x00) ;
Generic Short Write 1P(0x09, 0x28);//FTI1R(A) STV1=3.6H
Generic Short Write 1P (0x0a, 0x00) ;

Generic Short Write 1P (0x0b, 0x00) ;

Generic Short Write 1P (0xOc, 0x00) ;
Generic Short Write 1P(0x0d, 0x28);//FTI2F (B) STV0=3. 6H
Generic Short Write 1P (0x0Oe, 0x00) ;

Generic Short Write 1P (0x0f, 0x28);//CLW1(ALR) Duty=45%
Generic Short Write 1P(0x10, 0x28);//CLW2 (ARR) Duty=45%
Generic Short Write 1P(0x11, 0x00) ;

Generic Short Write 1P(0x12, 0x00) ;

Generic Short Write 1P(0x13, 0x00) ;

Generic Short Write 1P(0x14, 0x00) ;

Generic Short Write 1P (0x15, 0x00) ;

Generic Short Write 1P(0x16, 0x00) ;

Generic Short Write 1P(0x17, 0x00) ;

Generic Short Write 1P (0x18, 0x00) ;

Generic Short Write 1P(0x19, 0x00) ;

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

Generic Short Write 1P(0x1b, 0x00) ;

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

Generic Short Write 1P(0x1d, 0x00) ;

Generic Short Write 1P(0xle, 0x40);//CLKA 40 (X CO¥ (L (X8%H o CLKB)
Generic Short Write 1P(0x1f, 0x80);//CO

Generic Short Write 1P(0x20, 0x06);//CLKA Rise

Generic Short Write 1P(0x21, 0x01);//CLKA Fall

Generic Short Write 1P(0x22, 0x00) ;

Generic Short Write 1P (0x23, 0x00) ;

Generic Short Write 1P (0x24, 0x00) ;

Generic Short Write 1P (0x25, 0x00) ;

Generic Short Write 1P (0x26, 0x00) ;
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Generic Short Write 1P(0x27, 0x00) ;

Generic Short Write 1P(0x28, 0x33);//CLK Phase
Generic Short Write 1P(0x29, 0x33);//CLK overlap
Generic Short Write 1P (0x2a, 0x00) ;

Generic Short Write 1P (0x2b, 0x00) ;

Generic Short Write 1P(0x2c, 0x04);//GCH R
Generic Short Write 1P(0x2d, 0x04);//GCL R
Generic Short Write 1P(0x2e, 0x05);//GCH F) ;
Generic Short Write 1P(0x2f, 0x05);//GCL F);
Generic Short Write 1P (0x30, 0x00) ;

Generic Short Write 1P(0x31, 0x00) ;

Generic Short Write 1P(0x32,0x31)://
Generic Short Write 1P(0x33, 0x00) ;

Generic Short Write 1P (0x34, 0x00) ;

Generic Short Write 1P(0x35,0x0A);//
Generic Short Write 1P (0x36, 0x00) ;

Generic Short Write 1P(0x37,0x08);//
Generic Short Write 1P (0x38, 0x00) ;

Generic Short Write 1P (0x39, 0x00) ;

Generic Short Write 1P(0x3a, 0x00) ;

Generic Short Write 1P (0x3b, 0x00) ;

Generic Short Write 1P(0x3c, 0x00) ;

Generic Short Write 1P (0x3d, 0x00) ;

Generic Short Write 1P (0x3e, 0x00) ;

Generic Short Write 1P (0x3f, 0x00) ;

Generic Short Write 1P (0x40, 0x00) ;

Generic Short Write 1P(0x41, 0x00) ;

Generic Short Write 1P(0x42, 0x00) ;

Generic Short Write 1P(0x43,0x08);//GCH/L
Generic Short Write 1P (0x44, 0x00) ;

//GIP 2

Generic Short Write 1P(0x50, 0x01) ;
Generic Short Write 1P(0x51, 0x23);
Generic Short Write 1P(0x52, 0x44) ;
Generic Short Write 1P(0x53, 0x67) ;
Generic Short Write 1P (0x54, 0x89) ;
Generic Short Write 1P(0x55, Oxab) ;
Generic Short Write 1P(0x56, 0x01) ;
Generic Short Write 1P(0x57,0x23);
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Generic Short Write 1P(0x58, 0x45) ;
Generic Short Write 1P(0x59, 0x67) ;
Generic Short Write 1P(0xba, 0x89) ;
Generic Short Write 1P (0x5b, Oxab) ;
Generic Short Write 1P(0x5c, Oxcd) ;
Generic Short Write 1P(0x5d, Oxef) ;

//GIP_ 3

Generic Short Write 1P(0x5e, 0x11);

//
://FW_CGOUT L[2]
://FW_CGOUT L[3]
://FW_CGOUT L[4]
://FW_CGOUT L[5]
://FW_CGOUT L[6]
://FW_CGOUT L[7]
://FW_CGOUT L[8]
://FW_CGOUT L[9]
://FW_CGOUT _L[10]
://FW_CGOUT L[11]
://FW_CGOUT L[12]
://FW_CGOUT L[13]
://FW_CGOUT L[14]
://FW_CGOUT L[15]
://FW_CGOUT L[16]
://FW_CGOUT L[17]
://FW_CGOUT L[18]
://FW_CGOUT L[19]
://FW_CGOUT L[20]
://FW_CGOUT L[21]
://FW_CGOUT L[22]

Generic Short Write 1P(0x5f, 0x02)
Generic Short Write 1P (0x60, 0x08)
Generic Short Write 1P(0x61, 0x0OF)
Generic Short Write 1P(0x62, 0x0OF)
Generic Short Write 1P (0x63, 0x0C)
Generic Short Write 1P(0x64, 0x0D)
Generic Short Write 1P(0x65, 0x17)
Generic Short Write 1P(0x66, 0x01)
Generic Short Write 1P(0x67, 0x01)
Generic Short Write 1P(0x68, 0x02)
Generic Short Write 1P(0x69, 0x02)
Generic Short Write 1P(0x6a, 0x00)
Generic Short Write 1P (0x6b, 0x00)
Generic Short Write 1P(0x6c, 0x02)
Generic Short Write 1P(0x6d, 0x02)
Generic Short Write 1P(0x6e, 0x16)
Generic Short Write 1P(0x6f, 0x16)
Generic Short Write 1P(0x70, 0x06)
Generic Short Write 1P(0x71, 0x06)
Generic Short Write 1P(0x72, 0x07)
Generic Short Write 1P(0x73, 0x07)
Generic Short Write 1P(0x74, 0x02)

Generic Short Write 1P(0x75, 0x02)
Generic Short Write 1P(0x76, 0x08)
Generic Short Write 1P(0x77, 0xOE)
Generic Short Write 1P(0x78, 0xOF)
Generic Short Write 1P(0x79, 0x0C)
Generic Short Write 1P(0x7a, 0x0D)
Generic Short Write 1P(0x7b, 0x17)
Generic Short Write 1P(0x7c, 0x01)

://BW_CGOUT L[1]
://BW_CGOUT L[2]
://BW_CGOUT L[3]
://BW_CGOUT L[4]
://BW_CGOUT L[5]
://BW_CGOUT L[6]
://BW_CGOUT L[7]
://BW_CGOUT L[8]
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Generic Short Write 1P(0x7d, 0x01)
Generic Short Write 1P(0x7e, 0x02)
Generic Short Write 1P(0x7f, 0x02)
Generic Short Write 1P (0x80, 0x00)
Generic Short Write 1P(0x81, 0x00)
Generic Short Write 1P(0x82, 0x02)
Generic Short Write 1P(0x83, 0x02)
Generic Short Write 1P(0x84, 0x16)
Generic Short Write 1P(0x85, 0x16)
Generic Short Write 1P (0x86, 0x06)
Generic Short Write 1P(0x87, 0x06)
Generic Short Write 1P (0x88, 0x07)
Generic Short Write 1P(0x89, 0x07)
Generic Short Write 1P (0x8A, 0x02)

//CMD Page 4

://BW_CGOUT L[9]
://BW_CGOUT _L[10]
://BW_CGOUT L[11]
://BW_CGOUT L[12]
://BW_CGOUT L[13]
://BW_CGOUT L[14]
://BW_CGOUT L[15]
://BW_CGOUT L[16]
://BW_CGOUT L[17]
://BW _CGOUT L[18]
://BW_CGOUT L[19]
://BW_CGOUT L[20]
://BW_CGOUT L[21]
://BW_CGOUT L[22]

Generic Long Write 3P (0xFF, 0x98, 0x81, 0x04) ;

Generic Short Write 1P(0x6E, 0x1A) ;
Generic Short Write 1P (0x6F, 0x37) ;
Generic Short Write 1P (0x3A, 0xA4) ;
Generic Short Write 1P (0x8D, 0x1F) ;
Generic Short Write 1P(0x87, 0xBA) ;
Generic Short Write 1P(0xB2,0xD1) ;
Generic Short Write 1P (0x88, 0xOB) ;
Generic Short Write 1P(0x38, 0x01);
Generic Short Write 1P (0x39, 0x00) ;
Generic Short Write 1P (0xB5, 0x02) ;
Generic Short Write 1P(0x31, 0x25);
Generic Short Write 1P (0x3B, 0x98) ;

//CMD Page 1

//VGH 12V 0Ox1A

//

//POWER SAVING
//VGL —12V
//ESD

//gamma bias

//source bias

Generic Long Write 3P (0xFF, 0x98, 0x81, 0x01) ;

Generic Short Write 1P(0x22, 0x0A) ;
Generic Short Write 1P(0x31, 0x00) ;
Generic Short Write 1P(0x53, 0x3D) ;
Generic Short Write 1P(0x55, 0x3D) ;
Generic Short Write 1P (0x50, 0xAO) ;
Generic Short Write 1P(0x51, 0x9C) ;
Generic Short Write 1P (0x60, 0x06) ;
Generic Short Write 1P(0x62, 0x20) ;

//BGR, 0x SS

//Column inversion

//VCOM1
//VCOM2

//VREG10UT 4. 6V
//VREG20UT —4. 6V

//SDT
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// Gamma START
//Pos Register

Generic Short Write 1P (0xA0, 0x00) ;
Generic Short Write 1P(0xAl, 0x21);
Generic Short Write 1P(0xA2, 0x35);
Generic Short Write 1P(0xA3, 0x19);
Generic Short Write 1P(0xA4, 0x1E);
Generic Short Write 1P (0xA5, 0x33);
Generic Short Write 1P (0xA6, 0x27) ;
Generic Short Write 1P (0xA7, 0x26) ;
Generic Short Write 1P (0xAS8, OxAF) ;
Generic Short Write 1P(0xA9, 0x1B);
Generic Short Write 1P (0xAA, 0x27) ;
Generic Short Write 1P (0xAB, 0x8D) ;
Generic Short Write 1P (0xAC, 0x1A) ;
Generic Short Write 1P (0xAD, 0x1B);
Generic Short Write 1P (0xAE, 0x50) ;
Generic Short Write 1P (0xAF, 0x26) ;
Generic Short Write 1P (0xBO, 0x2B) ;
Generic Short Write 1P(0xB1, 0x54) ;
Generic Short Write 1P(0xB2, 0x5E) ;
Generic Short Write 1P (0xB3, 0x23) ;

//Neg Register

Generic Short Write 1P (0xCO, 0x00) ;
Generic Short Write 1P(0xCl, 0x21);
Generic Short Write 1P(0xC2, 0x35);
Generic Short Write 1P(0xC3, 0x19);
Generic Short Write 1P(0xC4, 0x1E) ;
Generic Short Write 1P (0xC5, 0x33);
Generic Short Write 1P (0xC6, 0x27) ;
Generic Short Write 1P(0xC7, 0x26) ;
Generic Short Write 1P (0xCS8, OxAF) ;
Generic Short Write 1P(0xC9, 0x1B);
Generic Short Write 1P (0xCA, 0x27) ;
Generic Short Write 1P (0xCB, 0x8D) ;
Generic Short Write 1P (0xCC, 0x1A) ;
Generic Short Write 1P (0xCD, 0x1B) ;
Generic Short Write 1P (0xCE, 0x50) ;
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Generic Short Write 1P (0xCF, 0x26) ;
Generic Short Write 1P (0xDO, 0x2B) ;
Generic Short Write 1P(0xD1, 0x54) ;
Generic Short Write 1P(0xD2, 0x5E) ;
Generic Short Write 1P(0xD3, 0x23) ;

//CMD Page 0
Generic Long Write 3P (0xFF, 0x98, 0x81, 0x00) ;
Generic Short Write 1P(0x35, 0x00) ;
Generic Short Write 1P(0x11, 0x00) ;

Delay (120) ;

Gamma END:::::::::::

//Delay, 0x120

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

Delay (120) ;

}

//Delay, 0x120

XH{E1TIEE Document revision history
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