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640 (H) x 480(V) Pixels
3.5 Inch TFT LCD
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Disclaimers

HotDisplay, HOTLCD and HOTHMI are trademarks of Shenzhen Xinhongtai Electronic
Technology Co., Ltd. and HOTHMI owns several patents, trademarks, trade secrets and other
intellectual property rights.

HOTHMI provides reliability data (including data sheets), design information
(including reference designs), application or other design advice, technical support and
other resources for the Company s products, but does not warrant the use of any of its
products for any particular purpose. HOTHMI assumes no liability arising from the use of
its products, including compliance by the user with laws, regulations and standards for
safe use.

For the product parameters mentioned in the specification, the actual performance may
vary under different application conditions. The configuration and use of any parameter
must be verified by the customer’ s technical support. The content of this document is subject
to change without notice.

HOTHMI’ s license to use you is limited to the application of the product and no other
reproduction or display of said resources is permitted, nor does HOTHMI provide a license
to the intellectual property of any person or third party organization. HOTHMI shall not
be liable for any claims, damages, costs, liabilities and any losses arising out of the
use of said resources and you shall indemnify HOTHMI for any damage caused thereby.

HOTHMI offers its products subject to HOTHMI' s Terms of Sale and other applicable terms
provided on or with HOTHMI products at www.hotlcd. com. HOTHMI provides the resources
described and does not extend or otherwise modify the scope of applicable warranties or
warranty disclaimers issued by HOTHMI with respect to HOTHMI products.

HOTHMI objects to and rejects any other or different terms that you may offer.
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HOT DISPLAY

— . FA4HF General Feature:

InH R E ==K v2
Item Standard Value Unit
TFT BRRT 3.5 )
TFT Display Size ' Inch
 REhAE a-Si TFT -
Pixel driving element
TFT gz EES
TFT Number of Pixels 640 (H) x 480 (V) Pixel
TFT ERBWXIE ZXK
TFT Display Active Area 70.08 (H) x 52.56 (V) mm
e g 76.90 (H) x 63.90 (V) x 3.10 (D) <TFT> -
76 B n AN R < =
LCD’&ME'EFJH%f’R? 79.50(H) x 65.00(V) x 4.95(D) <TFT+Glass> E‘Z;k
odute Jimensions 76.90 (H) x 63.90(V) x 4.80(D) <TFT+CTP>
RRIEENE S R
Viewing direction of U85° D85° R85° L85° (Typ.) DS;
LCD module &
N TFT MIPI 4L/2L
RmiREEO ~
LCD Module Interfaces
CTP 11C
. o A TFT ST7703 -
RERIEE S
LLCD Module Driver IC
CTP GT911/GT1151QM -
ey MR hhiE I e SR T B A IR R _
Touch Panel No TP Have Glass Cover Have CTP
TFT EﬂJﬁEi;g Z?nvﬁﬁﬁﬁﬁi T.B.D +5% 7
TFT Module Weight Without TP g
B MIER 4 re 7
With CTP T.B.D =% g
T B P AR 5 - =
With RTP T.B.D =% g

¥AA Description:
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LCD needs to display a fixed pattern,

Rk JRHIELCDFE B KEE, EFEREEARMAEZKMEEREEER. MRLOOEFEEREEER, ENEELT 2 SHsEBEMNNERRFFERAR—XEZ R,
**¥*¥|n 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. |f the
it is recommended to refresh the display one or more times in less than 2 minutes or less.

I E A2 RRGRSR B BRBIENRERIPIERF. It is strongly recommended to use a black image or moving image as a screen saver.

4

~———76.90%0. 3<TFT 0/D>——
~———70. 08<TFT A/A>

~——<V/Y 141>9G ¢S

26 /Black

3.5 Inch TFT
640 (RGB) xi 480 Dots

Normal Iy Black

Color Gamut: NTSC 50%

¢ '0¢—=—-<0/0 141>€ 0F06 €9

L '0F05 €

WER 1:

—=1—30. 700. 54<—»P15.5oio.1

T=1. OMM Max [#

G0%00°G

M
B0 {lr=2. omM Max

3.41

-G08l 0p—~|

DS HOAR1E S HIEEIEE AT A3

Pl fiN3E4R
Pl Stiffener

1E T /FRONT

4.80X0. 3KTFT+CTP>

CTP Pin_SIGNAL

I !

VDD

INT

GND

25 /REAR

SDA

SCL

oMW N

RTN

SFEEME

Contact Side

»“«o. 30£0.05

Description 1: The polarity of the DSI and the data channels are interchangeable.
1R 2: SEBLIESSELS FH12-30S-0. 5SHCTFTY, FH12-6S-0. 5SH<CTP>
Description 2: Refer Connector Type FH12-30S-0. 5SH<TFT>, FH12-6S-0. 5SHLCTP>

R EENE 5 AR e mem 1aee T TRERE —
I:EIZViewing Diretion U85° D85° R85” L85 TFT O.per;;tlmg Temp 30 C +80 C
AmRAEn MIPI 4L/2L <TFT>, 11C <CTP> o eRE . | 80C~0C

R AR T E — - BRI = =
LEEEOperat\ng Voltage 10VCC=1.85%0. 15V, VC1=3. 0£0. 3V Bﬁfcklight_conditions Vf=18. 0% 1. 5V, | f=20mA
HERARATRENE RN ST 300£50

LCM Driver IC

ST7703 <TFT>, GT911 <CTP>

LCM Brightness

od/m?/{EFMI

WEAIE

»‘«o. 50

~——=—P0. 5x29=14. 50

T«—»fw. 96+0.5

FiIR: BF
bold (typeface)
Pin_SIGNAL | Pin_SIGNAL
1 | Leba | 21 | e
2 | LEDA | 22 | D2p
3 | LEDK | 23 | D2N
4 | LEDK | 24 | and
5 | e | 25 | D3P
6 | GND | 26 | D3N
7 NC 27 | GND
8 | ver | 28 | aw
9 | tovec | 29 | and
10 | RESX | 30 | GND
11 NG

12 | N

13 | DCKP

14 | DCKN

15 | anp

16 | DOP

17 | DN

18 | anp

19 | otp

20 | DIN

HOTHMI

R
produet model TF T—HO35B16VG1ST3C30

E ) RiEE | EE

Scale 1:1 Belign Liu YL Date 2023-11-07
[Z:S _o |Ef NE

Ver V2-2 Uni_é MM TL;L iOB‘@JEl“
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D
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=. S|BPEBA Pin Description

3.1 TFT 5|BPERE-MIP]1 ¥ TFT Pin Description — MIPI Interface

SRS | Fre SR
Pin NO. Symbol Description
LEDBHMR
1~2 LEDA LED anode
LEDFA#K
3~4 LEDK LED cathode
5~6 GND 2Rl
Power supply ground
. NG e
Not connected
8 vel R
Power supply
10 HBiR
9 1ovee 10 Power supply
10 RESX EESNSIH
Reset pin
1 NG e
Not connected
12 GND iR
Power supply ground
B ke | BERESFHEMBAGIN
Positive input pin of high—speed differential clock
. ooy | BEERFHAIERNIM
Negative input pin of high—speed differential clock
15 GND 2Rt
Power supply ground
SIRE S HIEIBIEOR EMN /M 5 B
16 DOP Positive input/output pin of high—speed differential
data Lane 0
ERE S HIEIBEOR fa N /M 5 | B
17 DON Negative input/output pin of high-speed differential
data Lane 0
18 GND 2Rl
Power supply ground
- T—T -
— Next Page -
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SRS | FRe TELREIA
Pin NO. Symbol Description
ERE D HIREEHIIERA S| B
19 D1P Positive input pin of high—speed differential data Lane

1
SRE S HIRBE RTINS

20 DIN Negative input pin of high—speed differential data Lane
1
21 GND FRIRI

Power supply ground

S BRI 2 TR\ 2 1B

22 D2P Positive input pin of high—speed differential data Lane
2
EIRE D HIREE2R G S| B

23 D2N Negative input pin of high—speed differential data Lane
2

24 GND FRIRI

Power supply ground

iR S BB BEIN NGB

25 D3P Positive input pin of high—speed differential data Lane
3
SIRE 7 HIEEIE3AI SN S| B
26 D3N Negative input pin of high—speed differential data Lane
3
27~30 GND FRIRM
Power supply ground
i
- END -
mEREN:

Kind reminder:

17 3k 4 m
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3.2 CTP B|BNi#BE CTP Pin Description

CN1
SRS | Fre SRR
Pin NO. Symbol Description
’ RTN Ehﬁulﬁiﬂ
Reset pin
2 VDD R
Power supply
3 GND FR iR ith
Power supply ground
=2
4 INT FHIES
Interrupt signal
| ICHIRES
> SDA IIC data signal
| ICE PSS
6 SCL IIC clock signal
ey
- END -
CN2
SRS | FRe TELREIA
Pin NO. Symbol Description
1 VDD 2R
Power supply
2 INT RS
Interrupt signal
3 GND FR i ith
Power supply ground
| ICHIRES
4 SDA IIC data signal
| ICE${E S
> SCL IIC clock signal
6 RTN Ehﬁulﬁiﬂ
Reset pin
ey
- END -

18 T 3 42 W
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All of our backlight modules have the same length and width dimensions
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M. BS4FM Electrical Characteristics
4-1 TFT MR T{ESM: TFT Panel Operating Conditions
InH = i B/ME | HBE | RKE ==Fiv2
ITtem Symbol Condition Min Type Max Unit
HFBIF Vel _ Type 3.0 Type ®
Digital Power -0.3 ' +0.3 V
BEOT/EBRE LOVCe _ Type 1 85 Type VN
10 Supply Voltage -0.15 +0. 15 V
PR R B R IR AVDD _ Type ~ Type 7N
Power For Analog -0.3 +0. 3 V
TFT iR SBEE VGH _ Type A Type N
TFT Gate ON Voltage -1.0 +1.0 V
TFT 4R o< B eR & ™ _ Type \ Type ®
TFT Gate OFF Voltage -1.0 +1.0 V
TFT AHEBIREBE \
Type Type R
TFT Common Electrode VCOM - -
-0.5 +0.5 v
Voltage
. VCI 17 - 19
Tt | %
. oc
Operation Current mA
IOVCC 9 - 1.5
SR B i i i i e
Standby Current uA
TFT T1ERE RECE
- - + +
TFT Operating Temp PR 30 25 80 C
TFT f&FEE RECE
TFT Storage Temp e 30 *25 +80 C

#%3F Notes :

1. VGH A TFT #M#R TAEEE[E. VGH is TFT Gate operating voltage.
2. VGL J3 TFT R TIEERE. VoL ES KRB LS Veom RS-
VGL is TFT Gate operating voltage. The low voltage level of VGL signal must be

fluctuates with same phase as Vcom.
3. WUET Veom LML E/RRE, MABEMFMTLLESE.
Vcom must be adjusted to optimize display quality, as Crosstalk and Contrast Ratio
etc.
4. ZERZEEE. BERABIARERN D-1C MKIZEE.
The value is just the reference value. The customer can optimize the setting value
by the different D-IC.
22 O 42 T
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4-2 BT YESEE LED back light specification
4-2-1: Backlight—1
HE e St | BME | BRE | BAR s
ITtem Symbol Condition Min Type Max Unit
T1ERRE _. Type Type fR4F
F =D 18.
Forward voltage v cok;tht -1.5 8.0 +1.5 V
TR i i B%
IF current 20
Forward current mA
NGy ik
Without TP 300
=& (7 LCD) Ly T Al IR Type 300 Type | IRIEHRL/F 7K
Luminance (With LCD) With TP -50 +50 cd/m’
T IR —{A
With TP R
LED FHp IV
LED life time Ta=25=3 €

NG T AR AR — R
Without TP With Touch With Touch<integrated black effect>
IR Note:

1. LED Fdp (Hr) EX AT Ta=25%3 C, LRARAHEBBFEBEREFG THETIER
ERERTF 50% AIETE.,

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. DALEZERZIR MIBF st E AR FEFIER LED K3ATE], SEFRANR LED 7£ Ta=25+3 Cm
= 5000H, Z=E =& 8%.

The above results are estimated and judged by the MTBF calculation method of the
LED failure time. The actual test LED is 1it for 5000H at Ta=25+3 °C, and the brightness

decays by 8%.
323 U3 42 T
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4-2-2: Backlight-2

HE e St | BME | BRE | BAE s
Item Symbol Condition Min Type Max Unit
TEERIE VF % Type | g | Tyee N
Forward voltage constant -1.5 +1.5 V
T1EHR Z2R
IF current - 50 -
Forward current mA
NG Lt
Without TP 1000
=& (7 LCD) Ly T iR Type 1000 | Tvee WiER/E K
Luminance (With LCD) With TP -150 +150 cd/m’
AR — AR
With TP A
LED %4 i e
LED 1life time Hr Ta=25%X3 'C | 20,000 | 30, 000 Hour

s -&E oy o al
N fhis T 1R T RRE— R R
Without TP With Touch With Touch<integrated black effect>
FFE Note:

3. LED #dp (Hr) EXATE Ta=25%3 °C, ERAAHABBERRERGTHETIEER
ERERTF 50% AIETE.,

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

4. LA LZERZ 12 WBF 5t E A TG FIERY LED SR3ATE], SERRMIK LED 7£ Ta=25%3 ‘CH
= 5000H, Z=E =& 8%.

The above results are estimated and judged by the MTIBF calculation method of the
LED failure time. The actual test LED is 1it for 5000H at Ta=25+3 °C, and the brightness
decays by 8%.

24 T 42 W
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4-3 BEHMIERTI1ESM CTP Operating Conditions
i =| Fre £ BME | HBE | HXE B{r
ITtem Symbol Condition Min Type Max Unit
EEEE . A5 i " i BE
Surface hardness Pencil Hard
BAEHN . . . . - EZ=
maximum point number Fingers
LR - _ \ frE
origin Position
X ﬁﬂ#i ~ ~ 640 _
X resolution
Y IR - - 480 -
Y resolution
Bk . . i . T [ Eok
Transmittance %
UsSB 5V.5ﬁﬁ)\EE;JE VDD5V _ Type 5.0 Type R4
USB 5V input power -0.3 +0. 3 V
HFEiR vOD _ Type 3.0 Type ReF
Digital Power -0.3 ) +0.3 A
1/0 EBiR Type Type R
|0VDD - 3.0
1/0 Power -0.3 +0. 3 V
B H =
 TEE _ 20 | w5 | e | BRE
pera 19n i?pera ure 20%-90%RH:
EFERE A _ RIKE
30 +25 +80 g
Storage Temperature C

25 7 3k 42 m
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B, RELEFHE TFT OPTICAL SPECIFICATION

KEMBHMALAERE GMERE  1lux, RE=25 2°C) dERAREITHRESZ (NANE
ZrFNTOPCON BM-5) & &I T E, MK L TTMMA T KL £ 6 &1 © FF 0 WHMAT,IE LCD
<M 50cm WEE. ErAELNESHPORRFEE. NEFTEXNITE 30 o6,

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 YtZ3##& Optical Specifications

S ¥re £ =ME | BEE | RKXE | B %iF
Parameter Symbol Condition Min. Typ. Max. Unit Remark
MAasEE IKFE ®%&/L - 85 - Deg.
Viewi Horizontal ® R - 85 _ Des.
rewing ot a/ CR>10 ce Note 1
Angle EE ®_k/U - 85 - Deg.
Range Vertical ®T/D R 85 - Deg.
%tEEE Contrast ratio CR ® =0° 600 800 - - Note2
1% Color Gamut CG CIE1931 - 50 - %
BGERE Wx 0.297 -
White Chromaticity Wy 0.318 -
a Rx - - Note4
. Red _ _
BREE | & ® =0° | -003 +0.03 (Based
Reproduct | 4 Gx - - ?n C
ion of Green Gy - _ Light)
color s Gy ~ ~
Blue By — -
TRETE] (£t + TR o - o
Response Time Tr+Tf . - 25 50 ms Note5
. . Ta= 25C
(Rising + Falling)

IR Note:

1. MARXLLEXTI0MAE. MAHEFEXNTAHMAKTERI3. IS FEFMERT6.
12550 5mE 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).

2026 W 3t 42 W
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HOT DISPLAY

2. NHLEEMENE 6= 0 WMAF LD REMHLHIT. =EMNER, WIAFHERSE
GBEEXREANLE, ARRENE FEE) K. (BRE 1) REXEE CR) REEHF
E M HY,

Contrast measurements shall be made at viewing angle of ®= 0 and at the center of
the LCD surface. Luminance shall be measured with all pixels in the view field set first
to white, then to the dark (black) state . (see FIGUR 1) Luminance Contrast Ratio (CR)
is defined mathematically.

CR= Luminance when displaying a white raster
N Luminance when displaying a black raster

3. BEHERRERE APF F1)&F C6G BYE.
Transmittance is the Value without APF and without CG.

4. ERPHENEELIINHABGRELAMNEMNLEHBEHENLE. FE, BB
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. EJEMNEHEDNENIE 2 Fix, BEITAFRXA “BE” MAESRET. =TEM
10% 1L 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
12 9'clock direction 100% ‘_"” B il o "o
ﬂm“”; == 0% |+ e ke f i f

rEMﬂE | R pintian
o STAGE " i
ol Optical

response

0%

327 1 342 |
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. —e : . .
75, 34FM AC characteristic
6.1. DSI #FEORFFEHE DSI Interface Timing Characteristics
A, ERFER High Speed Mode
TBS TDH TDS TDH
DS1 Cp ------------ DS| DO'P
DSI CN L B S I TTTTTTTTIT I DS| DOR
UlINSTA UlINSTB
2XUIINST \ i
Figure 6.1: DSI clock timing Characteristics
TD"—TCL< TDRTC_K
Tortoats TorToATA
—
--------- AUA DS|_CP/DSI_CN, DP/DN
60% : //
0V Reference
\ / Full HS Swing Voltage
%7
Figure 6.2: Rising and falling time on clock and data channel
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.5V t0 3.3V, Ta = -30 to 70°C)
. Spec. .
Signal Item Symbol Min. Typ. Max. Unit
DSI_CP/ Double Ul instantaneous EIT[\LJJsTfT TBD - 25 ns
DSI_CN |Ul instantaneous U TBD - 12.5 ns
INSTB
DP/DN Data to clock setup time Tos 0.15xUl - - ps
Data to clock hold time ToH 0.15xUl - - ps
DSI_CP/ |Differential rise time for clock TorToik 150 - 0.3U1 ps
DSI CN |Differential fall time for clock Tortolk 150 - 0.3Ul ps
DP/DN Differential rise time for data TorrDATA 150 - 0.3UI ps
Differential fall time for data TDETDATA 150 - 0.3Vl ps

Table 6.1: DSI High Speed Mode Characteristics
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B. {KIWFEFER Low Power Mode

5 Host Control Data Lanes i DLi,ver IC Control Data Lam?f
P Turn around request s ™~ LP-Request L
Pl e = .
i : . . ) s . ¥ o
: ' TL-:-;@.,J_ - T_pxm ; T-_F'J(M _ : _ . T_F'XD ' T—F'XD
- ;;———-;ETT-“-SJHEE Traceri f--"'"""':______i
DO+ - == i : b - H > :
1 Hi ) HY : ) L
B ¥ i ) s P e
: 5 ] iy ] i H :
{ LP11 iLP10 { LPOO i LP10 ii LPOO: LPOO {LPOO;LP10 : LP11
: : : : i : i ; : wgd
Time it
Figure 6.3: BTA from HOST to Display Module Timing
Driver IC Control Data Host IC Control Data Lanes
= o e S
i Turn around request Cal ~ LP-Request i
z . P o 9
. : . i -, ~ ; : r
: ETLF'J(D i Tiexo Tiexo L Trkss : i Tiew Tie
oy = it A I S
7 i i i : i
5 L 1 | i : H ;
: LP11 iLP10 {LPo0 i LP10 i LPOO} LPOO |LPo0iLP10 i LP11 |
: ' X i ' : ' : 3 )
Time #iok
Figure 6.4: BTA from Display Module Timing to HOST
(VSSA=0V, IOVCC=1.65V to 3.3V, VCI=2.3V to 3.3V, Ta = -30 to 70°C)
) Spec. .
Signal Iltem Symbol Min. Tvp. Max. Unit
Length of LP-00/LP01/LP10/LP11 Tiexu 50 ne
Host-> Display module = )
Length of LP-00/LP01/LP10/LP11 T 50 S
DSI_DOP/|Display module < Host L5 i .
DSI_DOP |Time-out before the MPU start driver Tra-suRE TLrxD - 2xTLPxD ns
Time to drive LP-00 by display module Tra-GeT 5xTLrxp - - ns
Time to drive LP-00 after turnaround request
Host Traco 4xTLexD - - ns

Table 6.2: DSI Low Power Mode Characteristics
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C. DSI &4z DSI BURSTS
Tuex , ‘ETHS-SETrLE \ HSDT
ETHS-PREF‘ARE; —_—
e 5 . H g ; 1
BK prnrbenndd
Do+ .
Do- —_—
P11 LPOt f P00
?HS-TERM-E‘I?
Signal Item Symbol Spog. Unit
Min. Typ. Max.
Length of LP-00/LPO1/LP10/LP11 Tipx 50 - - ns
Time to Driver LP-00 to prepare for HS e ) 85+6U] -
DSI DOP/ fransmission
0S| DOP Time to enable data receiver line termination |THs-TERM-EN - - 35+4xUI ns
= Time to drive LP-00 by display module Tra-GeET 5xTLpxD - - ns
Time to drive LP-00 after turnaround request
Traco 4xTLPxD - - ns
Host
Table 6.3: DSI Low Power Mode to High Speed Mode Timing
Teor ;
"\.- H
Cr :
Tesske o i
H i i
; :
- :5_ i 7
/ ?7 /i /? \_{ Tusext .}
S HS-0 or HS-1 g ;
NOTE:
If the last bit is HS-0, the transmitter changes from HS-0 to HS-1
If the last bit is HS-0, the transmitter changes from HS-1 to HS-0
Signal Item Symbol Spec. Unit
Min. Typ. Max.
Time-Out at Display Module to Ignore
gg:—ggg Transition Period of EoT TESSKE i i setaadl|  BS
= Time to Driver LP-11 after HS Burst THS-EXIT 100 - - ns

Table 6.4: DSI Low Power Mode to High Speed Mode Timing
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L

Cliw e X
CLK- !
ThsEsT - s T )
Or i S LP-11 i Tiex ?E;LK-PF:EPARE\: CLi-CERD
st B ipof { LP-01 7i HSO
_______________________ R
HLY
ol
\
L
DO+ - \
DQs — : A
H e S
LP-11 LP-01
Signal Item Symbol SR Unit
Min. Typ. Max.
Time that the MCU shall continue sending
HS clock after the last associated Data Lane|Tcik-rosT B60+52xUl - - ns
has transitioned to LP mode
Time to drive HS differential state after last T 60 i 3 n
payload clock bit of a HS transmission burst ks L
Time to drive LP-11 after HS burst THS-EXIT 100 - - ns
DSI_CP/ tTme t_o ‘drwe LP-00 to prepare for HS S — 38 i 95 -
DS| N [fransmission
- Time-out at Clock Lane Display Module toT ) i 38 "
enable HS Termination i i i
Minimum lead HS-0 drive period before|TcLk-PREPARE 300 i _ -
starting Clock + TCLK-ZERO
Time that the HS clock shall be driven prior to
any associated data Lane beginning the|TcLk-PRE 8xul
transition from LP to HS mode

Table 6.5: Clock Lanes High Speed Mode to/from Low Power Mode Timing
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6.2. E{AFIFF Reset Timing

Shorter than 5Sus
1 i

]
RT :

Display T 7
i ; al condition
status Normal operation >< During reset >< (Default for H/W reset)

VDDI=1.8,VDD=2.8, AGND=DGND=0V, Ta=25 C

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120(Note 1, 6, 7) ms
SEFE Notes:

1. ENBUEAEIER ID F5. VCOM RERMEMIZEN NN (BBIRE) MEBBIFFRA
FHURTE]. WIRFE RESX EFIRME 5 ms ABWEHEMEUERE (tRT) B, #HSMITHME.
The reset cancel includes also required time for loading ID bytes, VCOM setting and
other settings from NVM (or similar device) to registers. This loading is done every time
when there is HW reset cancel time (tRT) within 5 ms after a rising edge of RESX.
2. RIWTR, BT RESX L% ERIFFEMBSIENRIENSSBEAMNN RS AL
Spike due to an electrostatic discharge on RESX line does not cause irregular system
reset according to the table below:

RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 9us Reset

Between 5S5us and Qus Reset starts

5. EEHE, ERE¥EER (BERBHNERFS, SKEFEREN 120 =, AT
Reset Starts in Sleep Out -mode. E/RFE7E Sleep In -mode F{RIEFFHEHIEIRTS. ) REIR
B WHEMAEIASY.

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

condition for Hardware Reset.

032 1 3t 42|
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4. RUEHIHItER TANEMRKCRHAE, WTAR:

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

10ps |
|

FY

Reset is accepted

10us

i 3
kl rl

M Less than 20ns width positive spike will be rejected.
5. FEEE\BERRHAE) S A E At
When Reset applied during Sleep In Mode.
6. 7EiRREARHAE) S A & At
When Reset applied during Sleep Out Mode.

7. FERL RESX BHEEERF 5 EM U EARLREDS . BAGEE 120 EM AL EERBH G S .

It is necessary to wait bmsec after releasing RESX before sending commands. Also

Sleep Out command cannot be sent for 120msec.

033 73 42 T
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6.3.  FHl_EHIRFE Power-on sequence

I0VCC FA VCI RILAZAEAAT IR SR . ZEXHUF5IEAE], AR LCD ATFRERRT, M Vel
N 10VCC AFAEZED 120 ZEFPAERE. AR LCD &TFIRERMER, VCI F1 10VCC ATLLFE RESX #%
MEZD 0 EFAEIE. CSX FTLAEEMIETENA, WALk AR . RESX MILERST CSX.

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

#5E Notes:

l. RN HERIFEIF, TFT AR,

TFT will not be damaged if the power sequence is not met.
2. EBIREF/XFFIEE, EFERLEFISBERENAT AR
There will be no abnormal visible effects on the display panel during the Power On/0Off
Sequences.

3. 7£ Power On Sequence Z5HRFIYLE Sleep Out L2 HI, WUKRTEUWEI Sleep In 455 F0 Power
0ff Sequence 28], BREELASHIFER AR,

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. WMRESE 6.4.1 HHEXWMFANFFIEREEN ZBREMIREF RESX &, MAELEETHIF
MUFFISER G AEHENA (RESX) LAMfR EFMBVRIE. BN, TERIERMBINEE.

If the RESX line is not steadily held by the host during the Power On Sequence as
defined in Sections 6.4.1, then it will be necessary to apply the Hardware Reset (RESX)
after the completion of the Host Power On Sequence to ensure correct operations. Otherwise,

all the functions are not guaranteed.
6.3.1. AZITHIFIETE Uncontrolled Power Off
EZITH R RIS R B ZITH B FFIREL TEREBEBERL. EASTIMERSENZEO.

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.

IMRLZEAFZITHIRER, ERFERETEATA, ERELASFEEAARYR (ZHER) HF
#z=A, HF “Power On Sequence” BIE.

If uncontrolled power—off happened, the display will go blank and there will not any
visible effect on the display (blank display) and remains blank until “Power On Sequence”

powers it up.
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BRI/ KINFF9R T~ B Fr 7w

The power on/off sequence is illustrated below

‘ Trpw = +/- no limit Tfew = +/- no limit
VDD i4 N
E N
VDDI z N
——/ i Timing when the |atter 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 |atter 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
| Trew.csx = +/- no limit |

— — — —

!
CsX HorlL

Trew =+ no limi
PW-RESX 0 t

(PowgrEdSoﬁn in ‘% J Tow-resxt = mlnﬁ —

sleep-out mode) 120ms

Trpw.resx = + no limit TfPW-HESK2 =min Dms—u -

RESX — ; |
(Power down in 3 0}. o X‘(

sleep-in mode)

Tfew.resxt is applied to RESX falling in the Sleep Qut Mode.
Tfew-res« is applied to RESX falling in the Sleep In Mode.
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+. ATFE MM RELIABILITY TEST

7-1 BEFLEE Temperature and Humidity

M1 B = AR
TEST ITEMS CONDITIONS NOTE

=8 {

=i Ta=+80 C, 120hrs

High Temperature Storage

B 4

f.mfare Ta=-30 C, 120hrs

Low Temperature Storage

=N =T WA VN

i BT | Ta=+80 ‘C, 120hrs

High Temperature Operation

KRBT

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

mmene (GBI
High Temperature and High | Ta=+60 ‘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.

mEMENEESCEN T E R, BKREREMNA3C. FHEHEBLEK,
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. FRBERFIFHEEREERERZER2/NFRFET

All display judgments are made after the panel temperature returns to room
temperature for 2 hours

5. Ta: IMEBE

Ta: Ambient temperature

36 T dt: 42 T
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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. LCDIEIBFN&E/EINME

LCD glass and metal bezel
2. EFREEESIH

IF connector pins

37 342 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

38 T 42 T
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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

039 T od: 42 T
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Uy #FIEARES Initialization code

WHH: XLESHEENHSE, JREATITT2ERTHAERHK TSR,
FREGERANTEMUES H.

Description : These parameter values are for reference only and
may not be fully applicable to all software platforms, please
optimise the parameters according to the platform you are using.

1120, [120 | 640 | 1120 |
»FHPVF»‘*HBP%F ——Hdisp =—HFP —
I | |
1 | | |
[4]§ j | |
12, g
t
(480 )
=
v
}
6] & | N
+ Pixel format : | 24  Bit/ Pixel
PCLK [giijMHz Frame-Rate : [6::1 Hz Data Lane Num:[:E:j
Void Panel_lInitial_code (void)
{
// B I2{ElRE Power on operation sequence //
Set_STBYB(0) ;// GP102 SET STBYB low
Set_POWER(1,0,0,0);//1.8V ON, 2.8V OFF, 5V OFF, BL OFF
Delay (150) ;
Set POWER(1,1,1,0);//1.8V ON, 2.8V ON, 5V ON, BL OFF
Delay (150) ;
Set RESET (1) ;//MIPI RESET 1, LCD RESET 1
Delay (200) ;
Set_RESET(0) ;//MIP| RESET 0, LCD RESET 0
Delay (100) ;
Set_RESET (1) ;//MIPI RESET 1, LCD RESET 1
Delay (100) ;
// MBS initialization code //

40 U 3 42 T
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SSD_SEND (0x01, 0xB9, OxF1, 0x12, 0x83) ;
SSD_SEND (0x01, 0xB1, 0x00, 0x00, 0x00, OxDA, 0x80) ;
SSD_SEND (0x01, 0xB2, 0x00, 0x13, 0x70) ;

SSD_SEND (0x01, 0xB3, 0x10, 0x10, 0x28, 0x28, 0x03, OxFF, 0x00, 0x00, 0x00, 0x00) ;
SSD_SEND (0x01, 0xB4, 0x80) ;

SSD_SEND (0x01, 0xB5, 0x0A, 0x0A) :

SSD_SEND (0x01, 0xB6, 0x87, 0x87) ;

SSD_SEND (0x01, 0xB8, 0x26, 0x22, 0xF0, 0x63) ;

SSD_SEND (0x01, OxBA, 0x33, 0x81, 0x05, 0xF9, 0x0E, 0x0E, 0x20, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x44, 0x25, 0x00, 0x90, 0x0A, 0x00, 0x00, 0x01, 0x4F, 0x01, 0x00, 0x00, 0x37) ;//4Lane :0x33, 2Lane: 0x31
SSD_SEND (0x01, 0xBG, 0x47) ;

SSD_SEND (0x01, OxBF, 0x02, 0x11, 0x00) ;

SSD_SEND (0x01, 0xC0, 0x73, 0x73, 0x50, 0x50, 0x00, 0x00, 0x12, 0x50, 0x00) ;

SSD_SEND (0x01, 0xC1, 0x53, 0x00, 0x32, 0x32, 0x77, 0xD1, 0xCC, 0xCC, 0x77, 0x77, 0x33, 0x33) ;
SSD_SEND (0x01, 0xCé, 0x82, 0x00, OxBF, OxFF, 0x00, OxFF) ;

SSD_SEND (0x01, 0xG7, 0xB8, 0x00, 0x0A, 0x00, 0x00, 0x00) ;

SSD_SEND (0x01, 0xC8, 0x10, 0x40, 0x1E, 0x02) ;

SSD_SEND (0x01, 0xCC, Ox0b) ; // IE¥4 0B; [&#d 07

SSD_SEND (0x01, OxEO, 0x00, 0x06, 0x0A, 0x2A, 0x3D, 0x3F, 0x3B, 0x37, 0x06, 0x0B, 0x0C, 0x10, 0x11, 0x10,
0x13, 0x12, 0x18, 0x00, 0x06, Ox0A, 0x2A, 0x3D, 0x3F, 0x3B, 0x37, 0x06, 0x0B, 0x0C, 0x10, 0x11, 0x10, 0x13,
0x12, 0x18) :

SSD_SEND (0x01, 0xE3, 0x07, 0x07, 0x0B, 0x0B, 0x0B, 0x0B, 0x00, 0x00, 0x00, 0x00, OxFF, 0x00, 0xCO, 0x10)

SSD_SEND (0x01, OxE9, 0xC8, 0x10, 0x02, 0x00, 0x00, 0xBO, 0xB1, 0x11, 0x31, 0x23, 0x28, 0x80, 0xBO, 0xB1,
0x27, 0x08, 0x00, 0x04, 0x02, 0x00, 0x00, 0x00, 0x00, 0x04, 0x02, 0x00, 0x00, 0x00, 0x88, 0x88, 0xBA, 0x60,
0x24, 0x08, 0x88, 0x88, 0x88, 0x88, 0x88, 0x88, 0x88, 0xBA, 0x71, 0x35, 0x18, 0x88, 0x88, 0x88, 0x88, 0x88,
0x00, 0x00, 0x00, 0x01, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00) ;

SSD_SEND (0x01, OxEA, 0x97, 0x0A, 0x82, 0x02, 0x03, 0x07, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x81, 0x88,
0xBA, 0x17, 0x53, 0x88, 0x88, 0x88, 0x88, 0x88, 0x88, 0x80, 0x88, 0xBA, 0x06, 0x42, 0x88, 0x88, 0x88, 0x88,
0x88, 0x88, 0x23, 0x00, 0x00, 0x01, 0xA4, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00) ;
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SSD_SEND (0x01, OxEF, OxFF, OxFF, 0x01) ;
DCS_Short Write NP(0x11); ////Sleep Out
Delay (250) ;

DCS_Short_Write NP(0x29); ///Display On
Delay (250) ;

Set STBYB(1); // GP102 SET STBYB High

Set POWER(1,1,1,1);//1.8V ON, 2.8V OFF, 5V OFF, BL ON
Delay (150) ;

}

MIPI {CR24&3\IBA Code Format Description

SSD_SEND (0x01, 0xCC, 0x15, 0x04, 0x35) ;
S8 1 (Parameter 1) : 0x00 DCS_Short Write
0x01 DCS Long Write
0x10 Generic_Short Write
0x11 Generic_Long Write
B3 2 (Parameter 2) : Z {7ttt (Register Address)
S8 3 ~ N (Parameter 3 ~ N) : ZHEHLHIE (Register Data)
DCS_Short Write NP (0x11);
Z# 1 (Parameter 1) : EfFssithiit, T#3IE (Register Address, no data)

XHEIEITIER
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