o D ) B 5% BB iR B R & B)

Xunrui Shenzhen Optoelectironics Technoloqgy Co., Lt

@

PRODUCT SPECIFICATION
= AR

Revision VO
Model No :H018BQ3014001
Module Type :LCM

APPROVED SIGNATURE

o Approved Product Specification only
m Approved Product Specification and Samples

Prepared By Checked By Approved By




s llh &) Im Y ik B R A& )

Xunrui Shenzhen Optoelectronics Technology Co., Lt

Contents
1.General DescriptioN(AETIR) ..ceeeeerrierrirrnrreerrrsssssneee e e e e sesssnnseeees 3
2.Physical FeatureS(FHEE) .ocoueererrermmmmnssssssssrrsmssmmnssssssssseesssnnmnnnsnns 3
3.Mechanical Specification(FBAFIE) ...ceemnerremrrrrmmserremncerreensrereennaes 3
4.0utline DIimeNSION(FME JRT) cuveereeeeemmmnnnnnnnnnnnnnnsnnsnnnsnnnnnsnsnnereeees 4
5.Absolute Maximum RatingS(tRAETER) --.eeereemnncerrrrmmmnsesrrremnnssserennns 5
6.Electrical Characteristics(BRBESHRE) oo 5
7.Module Function Description(# I BERIIR) cveerreremeerrrsrsnmeersssssneens 6
8.Backlight Characteristics (Bt ESHFE) v, 12
9.Electro-Optical CharacteristicS(JEHAFE) -.uuummmmnnrrrrirrriririnniiins 13
10.Reliability Test Conditions(FTEEHERIEIEAE) cvererrrrrrsnmrrerrrnnsssnnss 16
11.Inspection Standards(FIBARAE) .evvvvrreerrnssimrerinsisnr e 17
12.Records Of Version(AASIT ) .cceeeerrrrrrrrmmmnsssssrrrrrresmnsssssssseeennens 26



i b ) B 5% BB iR B BR A/ ©)

Xunrui Shenzhen Optoelectronics Technology Co., Lt

(1S,

1. General Description(E&#iR)

HO018BQ3014001 is a transmissive type a-Si TFT-LCD(amorphous silicon thin film
transistor liquid crystal display)module which is composed of a TFT-LCD panel, a
driver circuit,a backlight unit. The active display area size is 1.8 inch and the
resolution is 360(RGB)*360 The panel can display up to 16.7M colors. The LCM can
be easily accessed by 1 Lane-MIPI interface.

H018BQ3014001-CT1 & —ki&E 4t R a-Si TFT-LCD (JE &k 3 I & 7 & R &8 B 7
) A, ZEARTFT-LCDEMR. W3k, BItETAR AH B ERKEBANA
1.83~), 2 $E % 360(RGB)*360, ] & 75 % 3516.7MFH B 2. 7T LAE i 1 Lane-MIPIE
AT H AR A .

2. Physical Features(#Z4%1r)
Item I H Contents B %&
TFT-LCD Module
TFT, Transmissive Type,Normal Black

Display Mode 75,

Display Format & 7~ #% 5 Graphic 360xRGBx360 Dot-Matrix
Input Data iy \ E 4 The Data input by 1 Lane-MIPI interface
Viewing Direction 1} fi ALL
Drive IC IRt A JD9855

3. Mechanical Specification(HLB4F1E)

Item T H Contents A% Unit #4z
Module size (WxHxT) #4417 <f 48.08(W)x49.86(H)x1.95(T) mm
Active area (WxH) 21X 15 45.684(W)x45.684(H) mm
Number of dots % E 360(RGB)*360 —-
Pixel Pitch 14 % [a] 1 0.1268(W)x0.1269(H) mm
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5. Absolute Maximum Ratings(t&{&E FE)

Item Wi H Symbol Min. Max. Unit Remark
i /Ml B Hfr &k
Supply Voltage ]
R 9B R VDD 0.3 3.6 V
Supply Voltage(Logic) )
B R VDDI 0.3 3.6 vV
Operating temperature ]
BRAE IR TOPR 20 70 C
Storage temperature ]
fistr iR TSTR -30 80 C
HUm|d|ty ?EKE —-— J— 90 %RH .

If the absolute maximum rating of even is one of the above parameters is exceeded even
momentarily, the quality of the product may be degraded. Absolute maximum ratings, therefore,specify
the values exceeding which the product may be physically damaged. Be sure to use the product within
the range of the absolute maximum ratings.

6. Electrical Characteristics(#itk B S 4 k)

Item 3 H Symf o in; Rati:;?jm% Max. Uit Ren??rk
®5 | moie | wwm | Bxm | P s
S“%’%\Qgge VDD 2.5 2.8 3.3 v
S“pp'yggﬁ“gig'-ogic) VDD 1,65 18 3.3 v
Logm%;ﬁv% O'Elli',tf[:;;ﬁ \{;Itage VOL VSS IO?/% c v Note 1
O e 9% | VOH | 08VDDI | VDD v Note 1

Note1:TA=-30to 80 C
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7. Module Function Description(#i41 D) fs#R)
7.1. Block Diagram Of LCM (i 5uiE E)

1.8” TFT-LCD
360*360Dots

N

3yb17 yoeq

Soure Driver

Gate Driver

PIN1............ PIN30
Interface
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7.2. Interface Description(i 0 #iR)

Pin NO. | Symbol 110 Description
Pin f¢ 5 A iR
I2C Serial clock signal input for CTP
! TP_SCL VO | psRI2CHE LB S A
I2C Serial data signal input for CTP
2 TP_SDA VO | psRI2CH T MRS S A
Interrupt signal input for CTP
3 TP_INT O | g b5 S
Reset signal input for CTP
4 TPRST ' R S
5~6 GND P ';;])";%Gm””d
Power Supply for CTP
! TP_VDD V| R iR
8 GND p I;ﬂv;%Ground
MIPI-DSI data 0 lane positive input pin
9 DOP VO | MIPI-DSI HeiE0imi I A A
MIPI-DSI data 0 lane Negative input pin
10 DON VO | MIPI-DSI Hchi0jmi i b A
11 GND P ';;])";%Gm””d
MIPI-DSI clock lane positive input pin
12 CLKP ! MIPI-DSI B f I A4 A
MIPI-DSI clock lane negative input pin
13 CLKP ! MIPI-DSI B 5B 46 A
14~15 GND P ';;])";%Gm””d
Not Connect
18 GND P ';;%%Gmund
19 LEDK P %E}?g;j%k“ght (Cathode)
20 LEDA p I:_‘ﬁbEﬁDﬂtEa&khght (Anode)
21 VCe p Power Supply for Analog, Digital and Booster Circuit
BEADL, K7 DA S T s H B LR A N
Power Supply for /O System
22 IOVCC P VO ML N
23 GND P ';;%%Gmund
Not Connect
Reset signal for LCM
29 LCD_RST I " e
- BHEAE T A
30 LCD_TE 0 Tearing effect signal is used to synchronize MCU to frame

TEfE S4ith, FTMCURIEZH ¥ [7)
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7.3. Timing Characteristics (i 545%)

7.3.1 Power ON/OFF Sequence(if l7H.E} F)
VDDI and VCI can be applied in any order.

VCI and VDDI can be power down in any order.

During power off, if LCD is in the Sleep Out mode, VCI| and VDDI must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mode, VDDI or VCI can be powered down minimum Omsec after
RESX has been released.

Note 1: There will be no damage to the display module if the power sequences are not met.

Note 2: There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

Note 3: There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep Qut
command. Also between receiving Sleep In command and Power Off Sequence.

Note 4: If RESX line is not held stable by host during Power On Sequence as defined in the sequence below, then it will be necessary to
apply a Hardware Reset (RESX) after Host Power On Sequence is complete fo ensure comrect operation. Otherwise function is not
guaranteed.

The power on/off sequence is illustrated below

1 I
| h Trew = +£ no limit Thow = +~ no limit—} —
1

t 1
: K
I i1 1
I =1
1 I 1
VDDI} 1 5
! Timing when the latter signal rises up to 90% of its typicl value. . Iy
I

T

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 typicl 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.

| = -
— IL‘I[EW-RESX =+ no limit |

i 1 [
( RESX [ + P Thwresx = min
5 ]

I
sleep-out mode) 0% 120e !

1

I

i i
1 Trewresx = + no limit Thowrese = minOms——} =
1

1

! 1
RESX \ N
(EmMELdannJ/ } !

sleep-in mode) 30% X

Thwresa is applied to RESX falling in the Sleep Out Mode
Thw-rese  is applied to RESX falling in the Sleep In Mode

Uncontrolled Power Off(3E1E % ¥ H)

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.

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.

JRIEH W RIS RIAT IEF W RN B TRR AR ERL. EASTIMEARENE
H. WREEFBENRE, BErBREER), HAERRRE EASHIEMTRAHER (ZEE
~) , FHERERRFEARE, ERREEEERE3).
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7.3.2 Reset timimgs and requirements(E 7l FRIER)

Shorter than Sus
1 ]

Display : : ! Initial condition
statits Normal operation >< During reset >< (Default for HMW reset)

VDDI=1.8V,VCI=2.8V, AGND=DGND=AGNDR=0V, Ta=25T"

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
Notes:

1. 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. 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 5us Reset Rejected
Longer than Qus Reset

Between 5us and 9us Reset starts

3. 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 retum to Default

condition for Hardware Reset.

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

10us

Reset is accepted

—Dulﬂ Less than 20ns width positive spike will be rejected.

5. When Reset applied during Sleep In Mode.

6. When Reset applied during Sleep Out Mode.

7. Itis necessary to wait 5msec after releasing RESX before sending commands. Also Sleep Out command cannot be sent for

120msec.



(I\S

7.3.3 MIPI Interface Characteristics(MIPI: 04544%)
7.3.3.1 High speed mode (& ## )

Signal I

Symbol

l

Parameter

[ min | max | unit [ Description

Low Power Mode to High Speed Mode Timing

DSI-Dn+/-

TLPX

Length of any low power state
period

50

ns

Input

DSI-Dn+/-

THS-PREPARE

Time drive LP-00 to

prepare
for HS transmission

to

40+4U1

85+6UlI

ns

Input

DSI-Dn+/-

THS-TERM-EN

Time to enable data receiver
line termination measured
from

when Dn crosses VILMAX

35+4UI

ns

Input

DSI-Dn+/-

THS-PREPARE
+ THS-ZERO

THS-PREPARE + time to
drive HS-0 before the sync
sequence

140+10U
|

ns

Input

High Speed Mode to Low Power Mo

de Timing

DSI-Dn+/-

THS-SKIP

Time-out at display module to
ignore transition period of EoT

40

55+4UI

ns

Input

DSI-Dn+/-

THS-EXIT

Time to drive LP-11 after HS
burst

100

ns

Input

DSI-Dn+/-

THS-TRAIL

Time to drive
differential

state after last payload data
bit

of a HS transmission burst

flipped

60+4UI

ns

Input

High Speed Mode to/from Low Power Mode Timing

DSI-CLK+/-

TCLK-POS

Time that the MPU shall
continue sending HS clock
after

the last associated data lane
has transition to LP mode

60+52
ul

ns

Input

DSI-CLK+/-

TCLK-TRAIL

Time to drive HS differential
state after last payload clock
bit

of a HS transmission burst

60

ns

Input

DSI-CLK+/-

THS-EXIT

Time to drive LP-11 after HS
burst

100

ns

Input

DSI-CLK+/-

TCLK-PREPARE

Time to drive LP-00 to
prepare
for HS transmission

38

95

ns

Input

DSI-CLK+/-

TCLK-TERM-EN

Time-out at clock lan display
module to enable HS
transmission

38

Input

DSI-CLK+/-

TCLK-PREPARE
+ TCLK-ZERO

Minimum lead HS-0 drive
period before starting clock

300

ns

Input

DSI-CLK+/-

TCLK-PRE

Time that the HS clock shall
be

driven prior to any associated
data lane beginning the
transition from LP to HS mode

8uUl

ns

Input

DSI-CLK+/-

TEOT

Time form start of
TCLK-TRAIL period to start of
LP-11 state

105ns+
12Ul

ns

Input

Mipi Interface- High Speed Mode Timing Characteristics

7.3.3.2 Bus Turnaround Procedure( % 25 ifg)

MPU is Controlling

Control Change

Display Module is Controlling

T T, 1K T T
DSI-DO+ L e e LM e L : Trasure <« 00>
DSI-DO- % e \ ’
\ - iy '
LP-11 Jf F LP10 F 0 LP-00 i f LP-10 i ! LP-00 o LP-00 o LP-00 ¢ i LP-10 i i LP-11 o
> > > > >
< >
TTA—GETD
Bus Turnaround (BTA) from display module to MPU Timing
MPU is Controlling Control Change Display Module is Controlling
DSI-DO+ L ﬁ‘,T:PXEI = ot Tioxu 5 EPiM —*  Trasure_ < ILF,XD, E‘,Tip?‘i,:
DSI-DO- % e i ’
\ . iy %
LP-11 i f LP10 J§ i LP00 i i LP-10 2§ ! LP-00 o LP-00 o LP-00 ¢ i LP-10 i i LP-11 o
> > > > > > >
B TTA—GETD i

Bus Turnaround (BTA) from MPU to display module Timing

s lllh i) Im ¢ B ik 3 B BR A D)
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>

Uni
Signal Symbol Parameter MIN MAX Description

Length of LP-00,LP-01,
DSI-D0O+/- TLPXM LP-10 or LP-11 periods 50 75 ns Input
MPU->Display Module
Length of LP-00,LP-01,
DSI-D0O+/- TLPXD LP-10 or LP-11 periods 50 75 ns Qutput
MPU->Display Module
Time-out before the MPU
DSI-D0+/- TTA-SURED Tipxp | 2xTiexp | Ns Output
start driving
Time to drive LP-00 by
DSI-D0+/- TTA-GETD 5xTiexp ns Input
display module
Time to drive LP-00 after

DSI-DO+/- TTA-GOD 4xTLexD ns Qutput
turnaround request-MPU

MIPI Interface BTA ModeTiming Characteristics

7.3.4 Timings for DSI Video mode(DSI #HME R T HEFHN )

Vertical Timings

VS L [
s Ty yyuruy
- VBK > WDISP -
DE []
_VFF’L‘ WS wvBP ‘VFF’
DB[23:0]
ool EE A R B e A e N A
Item Symbol |Condition Min. Typ. Max. Unit
“ertical low pulse width VS - 2 - - Line
Wertical front porch VEP - 2 - - Line
“ertical back porch VBP - 2 - - Line
Wertical blanking period VBK VS+VBP+VFP 6 - - Line
“ertical active area VDISP |- = 360 = Line
“ertical Refresh rate VRR - - 60 70 Hz
Horizontal Timings
HFP | HS | HEBF HF P
HS
HDISP |
DE
DE[23:0] e plid data Walid deta lrvwalli df el
DsS1 Packsts BP pss| ap Packed Pixel Stream Br piss| ae
(24-bit RGE)
ltem Symbol Condition Min. |Typ. |Max. [Unit
HS low pulse width HS - 100 - - ns
Horizontal back porch HEP - 300 - - ns
Horizontal front porch HFP - 800 - - ns
Horizontal blanking period HBLK HS+HBP+HFP - 150 | - us
Horizontal active area HDISP 360 pixels - 60" - us

Note: 1.Below time limitation will apply in all DSI speed range.
(1) HS + HBP >= 700 ns.
(2) (2) HFP >= 800 ns.
2. Base on frame rate = 60 Hz,
(1) VS =2,VBP =2and VFP = 2.
(2) PCLK =6 MHz 11



8.Backlight Characteristics(% % B S 4% )

N
.
N
LEDA - > *LEDK

Xunrui Shenzhen Optoelectronics Technoloqgy Co.

ﬂ\\‘, o D ) B 5% BB iR B R & B)

TF=60mA  VF=5. 476. 6V (W5 7 LED)
Min. Typ. Max. | Unit | Remark
Item A Symbol F5 | gpi | mwf | okt | e | gw
Forward Voltage
ErAE VE 5.4 6.0 6.6 \Y,
Forward Current
ErAE IF 60 mA
X 0.240 0.280 0.320 -
ICE(ta447)
Y 0.290 0.330 0.370 -
Brightness (%) 350 400 cd/m? (3)
Uniformity (3553 14) 80 % (1)(2)(3)

(1) Measure 9 point. Measure location is show below :

IRIIK, WAALE W THrR
(2)  Uniform =(Min. brightness / Max. brightness)x100%.
B 5=/ DR IR TEE)X100%
(3) Best Contrast.(&fEXT H )

12

Lt




s lllh i) Im ¢ B ik 3 B BR A D)

Xunrui Shenzhen Optoelectironics Technoloqgy Co., Lt

9. Electro-Optical Characteristics(JtH 4#14)
Test condition: 25°C+3°C, 65+20%RH, darkroom.

Item Conditions Min. Typ. Max. Unit Note
WH MR A R/ME HORE ZINE Ffr EEFE
oL 80 85 -
Horizontal
Viewing Angle BR 80 85 -
(HRA) degree (1).(2),(6)
(CR>10) T 80 85 -
Vertical
6B 80 85 -
Contrast Ratio
(W EL ) Center 800 1200 - - (1),(3),(6)
Response Time
(BB 1) TRTF - 25 35 ms (1),(4),(6)
Red x 0.665 -
Redy 0.324 -
Green x 0.273 -
CF Color
Chromaticity Greeny Typ. 0.594 Typ. . 1. (6
(CIE1931) S 0.05 0133 +0.05 ] (M. (®)
(Ea4%7) '
Blue y 0.122 -
White x 0.297 -
White y 0.397 -

Color Gamut

(A S(%) - - - % (1).(6)
Note (1) Measurement Setup (Ml &% &):

The LCD module should be stabilized at given temp. 25°C for 15 minutes to avoid abrupt temperatu
re change during measuring. In order to stabilize the luminance, the measurement should be executed
after lighting backlight for 15 minutes in a windless room.

T B S B R R B SRR AL, R IR N FE 45 e IR E25° C T R E15 8N A T RERK, WE
LB TE MBS ] Dt )RR 1 57 P R BEAT

13
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LCD Module

CD Panel

Photo Meter (DMS 1140)
Center of the Screen

Light Shield Room

*Ambient Luminance<2lux

180 mm *Ambient Temperature
»| 25+/-3degC

v
Note (2) Definition of Viewing Angle(¥1./ 5& X)
Normal line
8=®=0°
P ®=90°
i . 12 o’clock direction

/

l

|

1 P
d |

’

]

.
e ==~ T  ANOR
- i ”
- Bg ;;:/’ /
D=

v Active Are

LY

>=180° /

L
”
”

P=270"

Note (3) Definition of Contrast Ratio (CR)(% kL B 5E X)
The contrast ratio can be calculated by the following expression
xf ETHE AR T
Contrast Ratio (CR) =L63 /L0
L63: Luminance of gray level 63, LO: Luminance of gray level 0

HEER FRE BEHH TR
Note (4) Definition of response time(# Rz F &) 5E X )
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White(TFT OFF)!

X
Black % (TFT ON)! White(TFT OFF)

100%|—————F —— == i
e

10%-_ ______ o e — E‘;‘ ______ i i B
0 Time

Note (5) Definition of Transmittance (Module is without signal input)
BT 2 L (REARTAE)

Transmittance = Center Luminance of LCD / Center Luminance of Back Light x 100%

LCDH LR THFLRE
Note (6) Definition of color chromaticity (CIE1931) (E. 4455 X)

Color coordinates measured at the center point of LCD

LCD 0 pi B AR AR

15
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10.Reliability Test Conditions (7] # it X% 2 1)

NO. Test Items Test Condition Inspection After Test
s I H R F A WHARE
High Temperature
@ Storage 80°C+5°Cx120Hours
R
Low Temperature
® Storage -30°C+5°Cx120Hours
- MR A7 Inspection after 2~4hours storage
High Temperature . at room temperature, the samples
® Cgr)?;ant'mg 70°C+5°Cx120Hours should be free from defects:
— feﬁfature LR T 72~/ BT A
; oo = PN DL TR
® Operating -20°C#5°Cx120Hours 1, Air bubble in the LCD.LCD*#
IREBRAE e
330°C 25°C 80°C 2, Seal Igak.ﬁ?& _
Temperature — — 3, Non-display. o &
® Cycle(Storage) (30min)  (5min)  (30min) 4, Missing segments. &l
KRG (6 77) cycle 5, Glass crack. 3% B2
Total 10cycle 6, Current IDD is twice higher
Frequency:10Hz~55Hz~10Hz than initial value. FB i 24% LA _E #1416
Vibration Test Amplitude:1.5MM 7, The surface shall be free from
® WA X,Y,Z direction for total 3hours damage. i AR5
(packing condition test will be tested by | 8 The electric characteristic
a carton) requirements shall be satisfied.
Drop to the ground from 1M height B A S R
@ Drooping Test one time every side of carton.
BRVE AR (packing condition test will be tested by
a carton)
ESD Test Voltage:+8KV,R:330Q,C:150PF ,Air
i e A0 Mode,10times
REMARK(£&E):

1.The Test samples should be applied to only one test item. (AR A H T — M)

2.Sample side for each test item is 5~10pcs.(BAMRAIN B B HEE N5~1014)

3.For Damp Proof Test, Pure water(Resistance >10MQ)should be used.
O FRIEIRAS - RfER4AIK (ERFE <10MQ))

4.In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after resetting, it
would be judge as a good part.(fEESDR 53 B IIEFML T, MREMKEIEE, NWHBAEH)

5.EL evaluation should be accepted from reliability test with humidity and temperature: Some defects such as black
spot/blemish can happen by natural chemical reaction with humidity and Fluorescence EL has.
(FEVPAb IR IR BE T SR M R T, — S598 BER 5200 i B AR AL 54 I RE7= AR sk B B m BR B R B S B 7] DA %)

6.Failure Judgment Criterion: Basic Specification Electrical Characteristic, Mechanical Characteristic, Optical

Characteristic. (BRI WiArE: FEARPE BSRRE . YIBE . Je2051E)
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