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1 General Specifications

No. Item Specification Remark
1 LCD Size 1.45 inch (Diagonal)

2 Driver Element a-SiTFT active matrix

3 Resolution 412 (RGB) x412

4 Display Mode Normally Black, Transmissive

5 Pixel Pitch 0.0299 (H) x 0.0897(V)

6 Display Colors 262k

7 Surface Treatment _

8 Color Arrangement RGB-Stripe

9 Interface 4-line SP1/MI P1/QSPI

10 Viewing Direction ALL

11 GrayScale Inversion Direction | Note 1
12 Outline Dimension (mm) 39.36(W) x41.53 (H) x1.66(T)

13 Active Area (mm) 36.96 (W) x36.96 (H)

14 TouchScreen Without Cover LENS

15 Display Driver IC SPD2010

16 Touch Driver IC Incell driver 1C SPD2010

Note 1: Viewing direction for best image quality is different from TFT definition. There is a 180, shift.
Note 2 : RoHS compliant.
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2 Pin Assignment

2.1 LCD Pin assignment

Match connector: FH26-31S-0.3SHW (Hirose) or equivalent.

PIN | Symbol 1/0 Description Remark
1 | GND P Ground

2 | DOP I/O MI PI DSI-DO+ data signals

3 | DON I/O MI Pl DSI-DO- data signals

4 | GND P Ground

5 DCKP I MI Pl DSI-CLK+ clock signals

6 | DCKN I MI PI DSI-CLK- clock signals

7 | GND P Ground

8 | QSPI D2 I QSPI data signal

9 | QSPI D1 I QSPI data signal

10 | D/QSPI DO [ D/QSPI data signal

11 | GND P Power Ground

12 | SCL I SPI clock signal.

13 | SDA I/O | SPIdata signal

14 | RESET I System reset pin,Signal is active low.

15 | GND P Power Ground

16 | TP-RESET [ Reset signal for touch circuit.

17 | TP-INT I Interrupt signal for touch circuit.

18 | IM1 [ Interface selection. Notel
19 | IMO I Interface selection. Notel
20 | GND P Power Ground

21 | PNSWAP I PNSWAP polarity swap of MIPIsignal

5y | TEST-I(2) | This p.in is. used as D/CX (data/ command

selection) in SPI Interface .
TP_12C _SCL(3.3V), 4.7K~10K pull up resistor

23 | TP-SCL I needed

24 | TP.SDA /o ':;F;EEEESDA (3.3V),4.7K~10K pull up resistor

25 | GND P Power Ground

26 | IOVCC P Power Supply for logic 1/0 3.3V

27 | VCI P Power Supply for analog circuit 3.3V

28 | GND ) Power Ground

29 | LEDA P LED anode

30 | LEDK ) LED Cathode

31 | LEDK P LED Cathode

I---Input, O---Output, P--- Power/Ground
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Notel:

SPI'DSPI/QSPI are supporied,

SPIl interface or MIP] interface is selected by hardwire pins IM[(: 1]

Tahle : Interface Selection

1M1 1M

Interface

L sed pins

i) 0}

Feserved

] |
0 I

4-ware SPL (OxE4=0)
davare DSPI (OxE4=1)

PNSWAP(CSX), TEST_I[2J{DCX), SCL, SDA

PNSWAP(CSX), TEST 1[2){DCX). SCL, SDA_ D[0]

| 0
1 |

TP
J-wire SPI

PNSWAP. CP.CN., DP,
PNSWAPRCS5X), TEST

DN

2 DCX)=GND, 5CL, SDA

1 I

QSPI

PNSWAPICSX), TEST

[[2{DCX)=VDDIO, SCL, SDA, D[0:2]

3 Absolute Maximum Ratings
Ta=25C
Item Symbol Min. Max. Unit Remark
IOVCC -
Power Voltage 0.30 +3.6 v
Vci -0.30 +3.6 %
Operating Temperature Top -20.0 70.0 C
Storage Temperature Tst -30.0 80.0 T
Operating and Storage o
109 909 %(RH
Humidity Heg o % o(RH)
4. Electrical Characteristics
4.1 Recommended Operating Condition
VCC=3.3V, GND=0V, Ta= 25C
Item Symbol | Min. | Typ. | Max. | Unit Remark
Power supply VCC 2.6 2.8 3.3 \'
I0OVCC 2.6 2.8 3.3 V
Low
SIrmputI Level Vi 0 ) 0.3xVvCC| V
'BNal - High
Voltage Level Vi 0.7 xVCC _ VCC V
Current of Power 3
oo 20 50 mA VCC=3.3V, color bar pattern
supply -
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4.2 Backlight Unit Driving Condition

XY015WVC01-H1650A

Item Symbol Min. Typ. Max. Unit Remark
Forward Current Ir ) 40 50 mA
2 LEDs
Forward Current Voltage Ve 3.2 35 \Y

(1 LED Serial, 2
Backlight Power
Consumption WL 128 175 mw | LED Parallel)

Operating Life Time 30000 hrs Note 2, Note 3

Notel: The LED driving condition is defined for each module (1 LED Serial, 2 LED Parallel).

Note2: When LCM is operated, the stable forward current should be inputted. And forward voltage is for
reference only.

Note3: Optical performance should be evaluated atTa=25'C When LED is driven at high current, high
ambient temperature & humidity condition. The life time of LED will be reduced. Operating life means
brightness goes down to 50% initial brightness. Typical operating life time is estimated data.

Noted: The LED driving condition is defined for each LED module.

LEDA ©— ., }—0 LEDK
| _.‘m)|
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5 Timing Chart

5.1 4-SPI Interface Characteristics.

cox —| CMD DAT (param 1} r
M5B L58
on (el R R o e )

= [TUTUUUUH yuuyuuuL
1 2 3 4 5 6 7 B8 2 5 4 5 & 7 B

oo |

d-wire 5P write command and write data

Figure : 4-wire SP1 write command and write data

e —| =51:] BAT (param 1§ | BAT [param 3 | BT [param 1 |_
2 [L1] MESH [L1] (L] [L1]
o Hl:ﬂ:-lt'l:ll-ll:nalu:llil:nn erlosod Joefoyfoa]on]oo l;ﬂ:l:l;!d-‘Mu|l;u:|m:l:|:l2|l.'-|::|l;|':l“llI nrﬁ:- o4 ol oz n:ﬁw:l'
TS, KAl — — SN, T IS E: T | S R—
« JUUUULUY Ugyuuuuly gugyuuuyy guygyguuyy
| I
R R i R fRE e R B o Rt i S o e B ol S il T o el ol el R
o] |

Eire 5P werite: Displ oy REM {CMADI = J0h o B0

Figure : 4-ware SPI write RAM data
{Mote: for each time using 0x2C or Ux3C emd to write RAM data, please write 4 pixels data or more.)

csX e CMD o Read Data i

D Host driving

DDl driving

4-wire SPI Read Data {cmd1)
Figure : 4-wire SP1 Read
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5.2 4-DSPI Interface Characteristics.

m—l MO DAT {param 1) r

M5B L5B
L OO O0000RN000EDEES
LACDRECO00R0GO00G000

d-wire D5P1 write command and write data

Figure - 4-ware DSPI write command and write data

i _| CMD DAT {param 1) DAT {param 2} DAT [param 3) r
158 58 58
o4 (0 fasfas K [asfnfusfuof Yosfosforfoa) Yosforfozfoof Yoo |osoz)oo
S8 MS3 MSB

JODBO0R00E0000NE0EDRGO00
4 1 2 3 4 1 2 ] 4

oo —I d-wire D5P1 write Display RAM [CMD = 2Ch o 3Ch)

Figure : 4-wire DSPI write RAM data
(Note: for each ime using 0x2C or 0x3C emd to wiite RAM data, please write 4 pixels data or more. )

CMD Read Data

C5X =+ C

MSB

Doppoonooooann)

(:) Host driving D DDl driving

d-wire DSP| Read Data {cmd1)

Figure: 4-wire DSPI Read
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5.3 3-wire SPI Interface Characteristics.

i —I cMD |_‘ DAT (param 1 I’
o\ oo o oo o o
= UUUUUTLUL UUULTTLL

J-wire 5P| write command and write data

Figure - 3-wire SPI write command and write data

m—| 1] | BT hsaenrm 1l DAY [ 1) | | BT (i 3] n_r
[EH] L] (] L] 1] 5
Y O C OO C 0000000 IR 0000000000 00000E
« UL WU UL LU LU WU L
1 14 4% (| 1 r R | (] R i [ ] i 1 W

Jomre 1 wtitm Dhpley Rasd (EM D 20h or 308

Figure: 3-wire SPI write RAM data

(Note: for each time using 0x2C or 0x3C cmd to write RAM data, please write 4 pixels data or more.)

csX e CMD = Read Data "

MSE

son Voo [ e Y o 2 o N

D Host driving DD driving

3F-wire 5P| Read Data (cmd1)
Figure ; 3-wire SPI Read
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5.4 QSPI Interface Characteristics.

i e 0] = fefd ] ool T5) (2= [E R |

o
S T R R e AT

Figure : QSP1write command and write data (| data lane)

o "E i T 6 e Dl = i Pl L] - IIIH‘:: ‘
000600 00R0000000060000000000000000RCCRCOREENE
Cogoogcon

o

L] L] & T ¥ i

Frgure : QSPL write command and write data {4 data lanes)
(Mote: for each time using (e2C or (3C emd 1o write RAM data, please write 4 pixels data or more. )

m“i P e ] a0 2P [ WD ey | [T I""
—

= =
n"ﬂil a i E o -JID:D‘D‘D'DID-MIM’“’MQMI?ﬂ -] D:?.I‘D—J’ﬂ:ﬂiﬂ a
wE tu’:m:l:b!:n‘:a:nl-
—

!

by

| i

= TUTUUUUY Uty iy iUy

Figure : Q5P1 Read

5.5 MIPI Interface Characteristics.
CLK

NO0080000000A NG YE00E00800(0000000800bAYE

T T, T frT
D-pfm LK - PREPARY HE-F

,_T_,f T
SIHEmin I_\ - '\"‘

SIL I

T Mﬁ@;ﬂ;iiﬂmboomog::i%

T E Capture +Tneor®
O-TERMEN ‘!T Data Bit i—me—b LP-11

P11 | ot | LPao _ <.

—Tnsser ;L—Truum—"—Tnum—-

Figure : High-Speed Data Transmission in Bursis
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Clock Lane Disconmnect
Dp/Din | Terminatar
! L
T post Tho '} .l [T serne—*
e - = Togams /| MT o
L et | e 1L d )ﬂ \ \ TT T T I i - T
1] { ') 1 f i ] iy
XXA0OPOGRE __i/ AdoRofocodooodbal
=Toaxma This T et T ettt T Tocsns—H
Data Lane Chsconnect
Dp/On| [ Terminator T Vs pairasy
.'I .I:I |..'I .'IlI |I.'I -..' .'II 'I|'I ."I-I
.'J \

AIHEming \
AL imia /}‘ s
__'||._>/ I
—— — o B :j-

AT s w1 v

T sernr—*

Figure : Switching the Clock Lane between Clock Transmission and Low Power Mode

TLP‘K TIJ‘.I TLFN P TT!-GD >
| P | |
i N E i
5 IR LR ¢ Rt [, " e, | -
P LP0 | P00 § LP10 | LPOO | LPOO| LPO0 | LP10 | LP1 |
+ L L L »
T'I'.h-SiJFlE T'I'A-GEF TLPI TLPX

Figure ; MIPI BUS Turnaround Procedure
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5.6 Power ON/OFF Timing
Power off Heap in + Display off Senpout + Seopout +Displayon  Seep out = Sleep in + Display off Power off
T2>200mS Normal operation Bisplay off
| I +* Ll >
 ms i !
— Ti<ims / Backlight -
R S—
Rie[e]le] i i i . :
| LA voe | s
/ | :
vai 0/! : !
g 10 (o] -: :
7 : :
GND _ v 7 !
RESET I'F Power ON | i Power OFF
: Iﬂ—ﬁ-;:h: 1—“’1:-:"“ ' 1
L :
{ b :
TRESETH E : /l' E i \
| i | f
Host Command |_| |-| H H H
Initial SPOUT  DISPON DISPOFF
Power Display Backlight Normal
supply ON ON ON operation
operation off Off supply
OFF
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5.7 reset timing

Table : Reset Characteristics

Item Symbol Unit Test Condition Min. Typ. Max,
e Lm" level tRWI ms Power On | - -
width |
Reset “Low™ level . :
width 3 TRW2 ms Operation l - -
Reset time tRT ms - 20 - -
Figure : Reset Operation
Hesal rajoct Reject
(hens than Sus)
RESETN wa
viL2
(1) Reset timing at power supply ON
YoDIO 1 o
VIR
RESET_N —oNo V&J
L
Status Druitiad concmon
X o @t for HYVTewet)
{2) Reset timing during operation
oo
VDDIO
W2
RESET_N vn.::\
. m .
IFisal c-oruditegn
Status Farmal o Bl K Fatet X (Detault for HW reset)
Page 14 of 20 Rev.3.0
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6 Optical Characteristics

Ta=25C
Item Symbol | Condition Min. Typ. | Max. | Unit | Remark
oT } 85 -
) 0B } 85 -
View Angles CR=10 Degree | Note 2
oL ; 85 -
OR } 85 -
Contrast Ratio CR 0=0° 1200 1500 i Notel
Note3
Ton
Response Time 25°C B 35 40 ms Notel
Torr Note4
X 0.240 0.270 | 0.300
White
y 0.280 0.310 | 0.340
X 0.629 0.659 | 0.689
Red 0.296 0.326 | 0.356
Chromaticity L Backlight is : : : Notel
X on 0.247 0.277 | 0.307
Green Note5
y 0.559 0.589 | 0.619
X 0.106 0.136 | 0.166
Blue
y 0.098 0.128 | 0.158
Uniformity U 80 85 % Notel
) Note6
NTSC 65 70 ) % Note 5
Luminance L 180 210 i cd/m? | Notel
Note7
Test Conditions:
1. k=40 mA, Vi=3.3 V and the ambient temperature is 25+2°C.humidity is 65+7%
2. Thetest systems refer to Note 1 and Note 2.
WwWw.szxot.com Page 15 of 20 Rev.3.0
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Note 1: Definition of optical measurement system.

Properties are measured at the center point of the LCD screen. All input terminals LCD panel must be

ground when measuring the center area of the panel.

Photo detector

Field

500mm
LCD Panel

TFT-LCD Module

3

The center of the screen

Note 2: Definition of viewing angle range and measurement system.

Viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Mormal line
B=0=0"

Item

Photo detector

Field

Contrast Ratio

Luminance

Chromaticity

Lum Uniformity

SR-3A

10

Response Time

BM-7A

20

@=00"
12 o'clock direction

‘-w._‘\‘li:;.x" 1.7 J/

»" Active Area

7S /

A

&

" =270°

[ Spe / |,,-"

6 o'clock direction

Note 3: Definition of contrast ratio

77 5

Luminance measured when LCD is on the " White" state

Contrast ratio (CR) = —

Luminance measured when LCD is on the "Black” state
“White state “: The state is that the LCD should drive by Vwhite.
“Black state” : The state is that the LCD should drive by Vblack.

Vwhite: To be determined

V black: To be determined.

www.szxot.com
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Note 4: Definition of response time

The response time is defined as the LCD optical switching time interval between “White” state and “ Black”
state. Rise time (Ton) is the time between photo detector output intensity changed from 90% to 10%. And
fall time (Torr) is the time between photo detector output intensity changed from 10% to 90%.

Black (TFT ON) White (TFT OFF)

— G —

Photo detector output
(Relative value)

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6: Definition of luminance uniformity

Active area is divided into 9 measuring areas (Refer Fig. 2). Every measuring point is placed at the center of
each measuring area.

Luminance Uniformity (U) = Lmin/ Lmax

L------- Active area length W----- Active area width

Lmax: The measured Maximum luminance of all measurement position.

Lmin: The measured Minimum luminance of all measurement position.

Note 7: Definition of luminance:

Measure the luminance of white state at center point.
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7 Environmental / Reliability Test

No Test Item Condition Remarks

High Temperature No abnormalities in functions

Ts=+70°C, 120 hours

Operation

 |LowTemperature |t _ 501 120 hours No abnormalities in functions
Operation
High Temperature C No ab lities in functi

3 Storage Ta=+80C, 120 hours 0 abnormalities in functions
Low Temperature — 20° T :

4 Storage Ta=-30C, 120 hours No abnormalities in functions
Storage at High

5 [Temperatureand |Ta=+60°C, 90% RH max,120hours No abnormalities in functions
Humidity
Thermal Shock -30°C 39 min~+70°C 30 m"?’ Start with cold temperature,

6 Change time: 0.5 hour 0 5 min 0 0.5

(non-operating) End with high temperature,

hour.10 Cycle

C=150pF, R=330Q,5point/panel
Air: £8Kv, 5times;

7 |ESD Contact:+4Kv,5times No abnormalities in functions
(Environment:15C~35°C,
30%~60%.86Kpa~106Kpa)

Notel: Tsis the temperature of panel’s surface.

Note2: Ta is the ambient temperature of samples.
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Mechanical Drawing

8

1 | 2 | 3 | 4 5 | 6 | 7 | 8
N N = ign: (%] (e (b ! SRS XY015WVC01-H1650A iti 5):
ST Y| S 7S LEE R AR, E] | Design:(iRit) | Checked: (5| Approved:({Htf)  XOT's code(REAHIS) Edition(ARAE): | 01
Shenzhen Xianyang Optoelectronic Technology Co., Ltd ﬁCm._“Oqu._m nOQmAmmwmmv” mQ_.n_Ojcn__.%Nwmv
Angle(fLFR): @m;cazﬁ@éa Page(TA#): 1/1 7 Date:(HHf)| 2022-07-02 |Customer Approved By(Z7&IA): Date(HHA):
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9 Precautions for Use of LCD Modules
Handling Precautions

9.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a
high place, etc.

9.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not
to get any in your mouth, if the substance comes into contact with your skin or clothes, promptly washit
off using soap and water.

9.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may cause
the color tone to vary.
9.1.4 The polarizer covering the display surface of the LCD module is soft and easily scratched.
Handle this polarizer carefully.
9.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry
cloth. If still not completely clear, moisten cloth with one of the following solvents:
— Isopropyl alcohol
— Ethyl alcohol

Solvents other than those mentioned above may damage the polarizer. Especially, do not use the
following:
- Water
— Ketone
— Aromatic solvents
9.1.6 Do not attempt to disassemble the LCD Module.
9.1.7 If the logic circuit power is off, do not apply the input signals.

9.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an optimum
work environment.
9.1.8.1 Be sure to ground the body when handling the LCD Modules.

9.1.8.2 Tools required for assembly, such as soldering irons, must be properly ground.

9.1.8.3 To reduce the amount of static electricity generated, do not conduct assembly and other
work under dry conditions.

9.1.8.4 The LCD Module is coated with a film to protect the display surface. Be care when peeling
off this protective film since static electricity may be generated.

Storage Precautions
9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent
lamps.

9.2.2 The LCD modules should be stored under the storage temperature range. If the LCD modules

will be stored for a long time, the recommend condition is: Temperature : 0°C ™~ 40C Relatively
humidity: <80%

9.2.3The LCD modules should be stored in the room without acid, alkali and harmful gas.
Transportation Precautions

9.3.1 The LCD modules should be no falling and violent shocking during transportation, and also
should avoid excessive press, water, damp and sunshine.
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