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The XYC-PIR244D-DO0 digital pyroelectric sensor is an'integrated
design of the sensitive element and the signal processing chip. The
infrared signal radiated by the human body is converted into a digital
signal by a 14-bit ADC, which.is output through a logic circuit or a digital
interface circuit. The working mode and trigger logic can be‘realized by configuring the internal registers through
the MCU through the SERIN pin. When the digital probe performs daily continuous monitoring, the MCU can
enter the sleep mode; once the human body signal.is detected, the interrupt signal wakes up the MCU through
the INT/DOCI pin; the MCU can also read the digital value of the. human body signal through the DOCI pin, and
then the MCU algorithm The control condition determines the subsequent execution of the manipulation action.
The probe's power consumption is extremely low, making it ideal for battery-powered applications.

134 Feature

Bz e, M T/ Digital signal processing, modifiable working mode
AIHC A AR 25 4E . ATEREUE 54 Coenfigurable interrupt trigger conditions, read signal data
Wik (Pt G HERE 71 Strong anti-electromagnetic interference ability

AR ) T #E Very low power consumption
R Application

KEF B2 84501 Long distance motion detection

i T4 0 s 1R 2 PN (24501 ¢ Suitable for intrusion detectors for all kinds of burglar alarms
%M 61 5 Energy saving applications
& T AR e 2 Applicable to all kinds of smart household appliances

fii¥% Advantages

B SRR SEA, AT R, ML E AR 45 Bt Complete varieties, short production cycle,Prepared small batch
inventory

m TR BRI R, AR BT Strict quality assurance system

B RS AR SRS Provide a full range of technical support
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EATE(E Maximum Ratings

ZH g R/ME I INE] HpL #/
Parameter Symbol min max unit note
It H
bl VbD -0.3 55 \%
Input voltage
paran i yray
IR Into -100 100 mA
Pin current
> yH ¢
i Tst 40 125 e
Storage temp
I N=N5=g
R Top -40 70 C
Operating temp

T{E*% Working Condition (Ta=257C)

Parameter Symbol Min Typ Max Unit Remarks/Conditions
Operating Voltage Voo 16 R 5 V
Supply Current Ioo 3 8 pA Vop =1.8 V, no load
SERIN
Input Low Voltage Vsic AR V
Input High Voltage & Vv
IsI -1 1
Input Current MA VSS <VIN <vVDD
Data Clock Low tsL 2000 10000
Time nS
Data Clock High tsH 2000 10000
Time nS
Data In Hold Time | 5@ 2 150 uS
Data Load Time tser 580 uS
DOCI/INT
Input Low Voltage Vol 0.2vDD V
Input High Voltage VDIH 0.8VDD V
Input Current Ioi o 1 WA
Data Set-up Time tos 75 150 uS Interrupt Readout Mode
et EMHEBRX PSS KERE=FINER U 88FRIeIF W E 9 3/15
FE1E(Tel):0752—7987222 MJIE(Web site):http//www.xycgd.com

{EE(Fax):0752—7987000 HB#&E(E-mail):wuwei@xycgd.com



NEWCPTO PIR 2531

2= K B E X XYC-PIR244D-D0
Data Set-up Time tos 110 150 uS Forced Readout Mode
Data Clock Low toL 200 2000
Time nS
Data Clock High toH 200 2000
Time nS
Data Bit Settling t 2
Time Bs usS CLOAD <10 pF
Sample Time tsmpL 2 12.5 mS
Bit Time tarr 22 us
. 14 .
ADC Resolution Bits
e 6.5
PIR ADC Sensitivity pV/Count
PIR ADC Offset 7000 18000 | 9000 " i in stable condition
e 80
Sensitivity of TAMB Counts/K
Counts at 300 K (27 6620 8200 9980
«C) Counts
LPF cut-off f1 7 y
frequency z
HPF cut-off
frequency f2 ' Hz confifigurable
Internal Clock fork 28 32 40
Frequency kHz
PIEBHERE] Internal Block Diagram
U, . . O .
I |
|  — Motion ;
4 . |
i - » MUX | ADC f=¥| LPF f=P| HPF = Detection i DOCI/INT
== - un i
s el ¥ Y 1 |
i Pyro- Output . !
| elements Serial < I
' Interface <+=\/DD
. “=vss
I .
Volt Paramet [
! Reference osc “Geral . Mm=t= SERIN
| Temperature Interface i
I .
SO ;
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bR tEFNIEMEATT Trigger Mode and Detection Unit

FATE L “SERIN"BHR LA TC B M N B ar A7 . I NG (8 Pl S S 0 B i RS B, s 7=k
—ANAEBIKT . ST SRR T (MO TR R A T) H G BE BUE I, KRS ANkl B Ak Bl
BT o Bk HCEE DA RV OET F A] 2 R B

The serial interface "SERIN" is provided to configure the internal registers. When the human body signal
value level exceeds a pre-configured sensitivity threshold, an internal pulse is generated. When the signal
changes sign (or does not need to change sign) and exceeds the set threshold again, it will be used as a
second pulse to output the trigger or alarm condition. The number of pulses and the count window time are

configurable.

Programmable blind time

MCU sleep i MCU Flame detect
mode 1 wakes up Possible noise from RF 'MCU in sleep mode Active
I I 1
f\ ! ! /\V AN ! >
I I I
PIR signal _E i vV i
"""" e ! !
1 1 :
: MCU busy RF comms :
INT SSP | | ~,
i i -~
1 1 1
1 ] 1
1 1 1
INT_MCU | | | i ~,
i i —
| i
I I
1 1
' !

o bt

#iE: (55 RAZT BPE 9412 . The signal is always analysed after band pass filtering (BPF).

DOCI/INT 52 S3%h— A~ s 474 11, w] A & -
1. PIR — Bl 23z Bl Al A 1% — > e fE =
2. FEHL PIR &4 AR«
i BB A5 TR P TR, M ZR AT A Ak & S5 1, DOCI/INT 51 B dim.  DOCHINT 5HIAL: F )
[ B, FHLEE 20K DOCHINT SIIRAR 2/ 35uS KiG bR h iy, & HAgh W B AE %, 7E3M Bt a
f5 LR AT
The DOCI/INT pin is another serial interface that can be configured as:
1. The PIR sends an interrupt signal as soon as it detects a motion event.
2. Read the continuous data stream of PIR.
When the sensor internal interrupt mode is enabled, the DOCI/INT pin will be pulled high when all
conditions meet the trigger condition. The DOCI/INT pin will not automatically return to a low level. The host
needs to pull the DOCI/INT pin low for at least 35uS to clear the interrupt. The alarm event is reset and

cleared by the interrupt, and the detection is stopped within the blocking time.
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EcEZ{F8E Configuration Register
Bk METARONE. FFRIEE LBERERHE .

Register
gl_ . Bit# Description Size[bit] Remarks
Description
Readout [39] Out of Range 1 0: PIR was reset
Register
gl [38:25] ADC counts 14 Value of selected source
[24:17] Threshold 8 Detection threshold on BPF value
[16:13] Blind Time 4 =0.5s+[RegVal]- 0.5s
[12:11] Pulse Counter 2 =1+ [Reg Val]
[10:9] Window Time 2 =2s+[RegVall-2s
Motion detector
[8] I 1 0 = Disable, 1 = Enable
Enable
Configuration ) )
. [7] Interrupt Source 1 0 = Motion, 1 = Filter
Register
0: PIR (BPF) 1: PIR (LPF)
[6:5] Signal Source 2
2: Reserved 3: Temperature
[4] Reserved 1 Reserved: Must be set to dec 1
[3:1] Reserved 3 Reserved: Must be set to dec 0
1 = Pulse count without change of sign
[0] detector mode 0 1'S€ count Witnolr change of sig .
0 = Pulse count only after signal changes polarity
Threshold :

RBUZAN RG-S b S B E L. 12 A4 1 70 32 6.5u V
The sensitivity detection threshold is defined with the register value. The resolution of the register is 6.5uV .

threshold=[reg_value]*6.5 u V.

Blind Time:

T e R R O, BB S 0.5 FP 88,
Ignores motion after the interrupt output is switched back to 0. Range:0.5s~88S.
Blind time= [reg_value]*0.5S
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Pulse Counter :

TEGERIE DA, 0w T B Bk AT T8, B 1 A2 4 DK R
1~4 pulses with sign change in between.
Amount of pulses=[reg_value]+1

Window Time :
TELR B0 E BRI, e T B AT o4, SO T T A BN 2 B 8 0, L 2 BhilalkE.
Count pulses above the threshold within a given window time, which can be set from 2 to 8 seconds in 2-second intervals.

Window time=[reg_value]*2s+2s

Motion detector Enable:

EEUNERE O=disable , 1=enanble

Interrupt source:
TTEAE ADC RISl 245 fi th < (M BEAT e RE,  dn Rak ¥ ADC B, HE Wity (] k8 >y 16 240 (512/FCLK) .
The interrupt source is selected between the ADC and the motion detection logic output, and if the ADC mode is selected, the
data frames are spaced 16 ms(512/FCLK).
0= Fire detector, 1=ADC

Voltage source for ADC:
AR X T a8k ISR L AUE £ 0 5 1.

The following options are available: 0 or 1 must be selected for flame detector mode.
0= PIR Signal, BPF output

1= PIR signal, LPF output

2= Reserved

3= On chip temperature senso

Pulse mode:
1 = Pulse count without change of sign 1= B BA SRS

0 = Pulse count only after signal changes polarity 0 = Bk it HUNIES S BB W 5 13

AEN Threshold

PIR signal 1 \/ / \
/ \ A / Threshold
B/

Threshold Detectio; /[\ /|\‘/|\ /|\ /|\ /|\ /[\ 4\
o ptecion /D r A A

B, Fkehit$o5 5. In motion mode, pulse counting mode.
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SERIN &13#E0 Serial In Interface

P B E it R AT N SERIN™CE . SIS 7E SERIN 51 AR — A~ BT, Bl 5 PR E
BRI ELRE, M SERIN 51 W&y 0 8i 1, BRI KT 72uS. Bk & A4 u 3kl 25bits £l
i, It 580uS LA_bAZIAM N, FRWCE ) LSB #iAr 2 ik e & a5 A7 4% .

The configuration data is set via the serial input "SERIN" . The external micro-controller has to generate a
LOW to HIGH transition on the SERIN input and subsequently apply the data bit value (LOW or HIGH). The
LOW and HIGH time (tsL and tsn) for the transition can be very short (1 instruction cycle of the
microcontroller). The data bit value must be applied for at least tswp >= 72 yus.

Whenever the device has received more than 25 data bits and the transfer of data bits is interrupted for a
period greater than tsit >580 s, the last data received is latched into the configuration register.

SERIN #iE{&5E data Transmission diagram

tSL tSLT
i i T
1 | 1 1 1
I 1 1 1 1
o 1 1 1 1
N i i i
1 1 1 1 1
| | | | |

SERIN 1 35 I Ll

Data Bit Data Clock Data latched

Into register

DOCI / INT #2000 DOCI/INT Interface

DOCT/INT F ok = A2 7 BAS K 2R [ PR B2 5t o bR TR G R DG R Bl ARO[ 8 . ik
Jeft PIR HE{E, 2A)EHHOIRSH FEEEIE(E S, MCU B8l R nT I 2 b AN 7 E B A i EdE . R
A B B i TR

DOCI/INT is used to generate interrupts or to continuously retrieve data from sensors. Due to priority, the
order of data is fixed. The device first outputs the PIR voltage value, and then outputs the status and
configuration data information. The MCU reading process can be terminated at any time without reading all
the data. The status and configuration data format is as follows:

Bit# Description Size[bit] Remarks
0: PIR was reset
[39] Out of Range 1 W _
1: Normal operation
[38:25] ADC counts 14 Value of selected source
[24:0] Configuration 25 Register settings
Out of Range:
1: IE% , 0: FRBHER
et EMHEBRX PSS KERE=FINER U 88FRIeIF W E 9 8/15
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ADC counts:

R LPF ACPEE) ADC #ifii . BPF s8R H{E . BPF #dls Jy —HEfIAMD 14 A5 755 B8 (E . LPF Bl 1S 2% T B2 4
14 MRS

The data represents either ADC counts after low-pass filtering, after band-pass filtering or the reference temperature counts.
The band-pass filtered data is represented as a two’s complement 14 bit signed integer value. The low-pass data and the

reference temperature data is represented as 14 bit unsigned integer.

Configuration'
EARE A BT N A IE .

The settings of the alarm event unit is contained here.

DOCI #{iE{&45E Data Transmission

Diagram

Setup time PIR Status and

ADC Data

ton

— e LA |
S SR | (5 o | SNy | [ s [
I ﬂ Tt i T i

N L TSUCML T T
RO [t . R Nt et

Mcu

——————— PIR

— WMICU sampling Bit state

RSHE S EIEETY Status & Configuration

I UeNed N =iy e

R fEE Detection Angle

138° 125°

X=X Y=Y
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FERIMERY (mm)Product Dimension

@9.10+0.1
$8.20:0. 1

ELEMENT

4.25+0.1
35+0.2

5+0.1 = ®<3.“Q’
- 0. 45%4 S ) W 1.VSS
g . ' ol i 2. DOCI/INT
. g — ﬁ 3.VDD
@ 3,590, 1 4. SERIN
TOP VIEW SIDE VIEW BOTTOM VIEW
FIGURE A FIGURE B FIGURE C
I E X
pin description:
1 VSS it

Power ground GND
DOCU/INT A& J3& & £ 4 4 H

2 Sensor data output pin
3 VDD AR
Power supply pin
4 SERIN &AM, L 7 A7 4

Sensor Input Pin, register configuration

BOMEeaERGET EIE Window material receiving wavelength range

T%
100
90

80
T0 -
60 =
50
40 -
30 F
20 F
10

0 - .
2000 3000 4000 HOOD G000 000 HOOO 9000 10000 11000 12000 13000
Wavelength (nm)

R BIERF R IR 5.5um ZEAMIE RSB K, # AR LA R T
Note: the chart shows a typical 5.5um infrared filter reference chart. The curve is the average of the infrared
pass rate.
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BB FHEER Typical application circuit

L1 vce
10uH/50rnA/I\ u2 LDO D1 J1
2lout__ INP2 = 2 Ie
=) ~ 1
1 T .1°2
b} S L
104 104 = vce
- | us
MCU1
=
XYC-244D =
4 ?\:’7\/5009 SERIN 5 GPO GP3 4
> > GP4 |3
2 R, DOCLINT 6 | Gpa/INT GPs |2
st ———AANRL eI so0e epP2 |2
100Q wy
L

{24% Soldering

PR T BAME AR S SRS S A5, 5 55 00 7E R o AR T T o SN T 6 00 7 5 S SR s 26 948 7 Tt
JE Ao SRR, TEORAEIEIRAL B 5% SR A A — 2 MR, %0 & KONE T T A A, 55
FE DL T A IR R 2R A

Careless operation during soldering will cause damage to the product,please be careful. Please avoid
put pressure on the product bracket or package part during soldering.When soldering, please ensure
that the soldering position has a certain distance from the bottom of the sensor. This distance varies

with different welding methods. Please refer to the recommended welding conditions below.
HTFIRIESH Recommended Soldering Conditions

FRFEALE fit 72 2 2K
Soldering Mode Fixed Form
L TRl
Solderingiiron <350C
B temperature
. R [A] <5 b
manualsoldering y
Soldering time <5seconds
SRR E >1.5mm (M PCB /545 5] i Ji )
Soldering position More than 1.5mm(from PCB to base)
Tk R EiRE 100°C ANt 60 F2 Highest temperature
Preheat 100 degree,not more than 60 seconds
BRI .
eI % 280°C
. Dip soldering
B EeE Max 280 degree
] ) temperature
Tin stove welding - -
TR A 8] <5 b
Dip soldering time <5 seconds
PR E >1.5mm (M PCB 54 1] i< J8)
Soldering position More than 1.5mm(from PCB to base)
et EMHEBRX PSS KERE=FINER U 88FRIeIF W E 9 11/15
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4B  Packing List

m %M Carton
o X MhANMEIE K b JE ACHR B R ACH B, B A e 1 i EE AL AR, BRSO AR I I G 2
.
e This type of carton is typically made of thick cardboard or cardstock, possessing certain strength
and durability, which effectively protects the contents from damage.

m & Blister Packaging
o WHMEHAGNRMPIE . BiE. BiHSErEGe, o CUE RO R A G AZ IR . B R
A PEAE T 9IS A0t (AN 32 IR AP WL 50 T B 3 T J 2 Y BB
e The blister packaging box boasts excellent moisture resistance, shockproof capability, and
anti-crease properties, effectively protecting the contents from damage. Its lightweight nature
facilitates easy
handling and storage, while its transparent design allows for convenient display of the items inside.

m EVA Ethylene Vinyl Acetate
o S ME WHEEME, BARGMZHRME. PR AR vk DL R T S R
A BLKS PIR 5 ke SRk BE AT ORI
e It is a common plastic material that possesses excellent flexibility, shock resistance, chemical
corrosion resistance, and processability, allowing it to encapsulate PIR for protection.

W PIRF TR HB 4 4MEKS: Digital pyroelectric infrared sensor

B3 2000PCS/ 4 (NSRRI &, A A 25400PCS) , F5 T HLEAK T 1000PCS, AN SR FH O £ 6 4
s K AR HE S BRAT B AR 5 T8 il & ML 35 7 % The regular packaging is 2,000 PCS/carton (containing
5 trays of blister packs, with 400 PCS per tray). If the order quantity is below 1,000 PCS, blister
pack packaging will not be used, and a compliant packaging solution will be tailored based on
the actual order quantity.
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{EM;E=EIR Caution

SRR A8 FH N T 7K A% SR R BR A B PIR R AP, MG R0t ] 7 SRR IR RS 1 A, o 7 A
PRI AR 7 i AR AS R AT, S I BGRE G DR N D 55 R 3 3 BRAN 0 L 7 AR, A L RE 06 B 4 R O S i A
W55, At 0 A A A o B — LSRG A AR A S, RIS B2 [R]—HUA% PIR, £ SRR B U H m] Stk 5
ARG KT AR ISR OC . AR U0 B AN AT B8 i8R i 25 7 A5 Tl R o mT RERIE 2 BT A I R, il
R R A, O T A !

Thanks for using Huizhou Newopto Sensor Technology Co.,Ltd PIR series products.In order to enhance
your understanding of our products characteristics and avoid unnecessary damage due to man made factors,we
provide corresponding operation standard instruction.At the same time,even if you are using the same
specification PIR,its reliability is related to overall system design level,operation mode and use condition.This
instruction couldn't cover all questions customers may meet during using.We apologize for any inconvenience
caused sincerely.

m 775 B Product Declaration
o [EEEBMIT SEUR PR BAFA LS ENR L T2 — b Aa e i 18] 5 W T s .

e The factory parameters of the sensor are tested after one minute stabilization time under standard
blackbody and related parameter test conditions.

o EAIAST I ZAT, EBE SS LS HAT I, BRI RIE A BB, el A B LS A RIEA
FRAAEAT LA, 459 PIR ™ i AR A SUENLH 25 4007, 3 TG A > B X st X A S E
77 ] e DAk B SR B S A e S G, AT T, FRATESRE ™ AT RET I3 7 ih F
+B

e In order to.confirm the product is right for using purpose , pretest is necessary before use . We don’t
guarantee the product application introduction don’t contravene any patent. The corresponding import
and‘export legal responsibility should be taken by customers. Please verify relevant provision in each
country and district beforehand. We may change specifications from time to time in the interest of
product development,without prior notification or public announcement.We require formal product
specifications to be signed before mass production.

m f#f7 Storage
o TERFEARRE T 30°C, MAEAHT 60WRH KL T, P RIS 6 A . 447 B (RAF RS B 1 2 o
F By TR o7 DATE — @ FREE RS i A H . S RIS AE 251 2 S 80 5| D T sk s it v
REMI AR
e Under the storage conditions of 30°C or less and humidity less than 60%RH, the storage period is
6months. Store the products in sealed container with moisture absorbent could prolong the storage

time to a certain extent. Bad storage conditions may cause the product pin corrode or characteristics
change.

m i HL Static
o FFHAIMEIRSSE S MEFERAMEE, FlUniE m s RS, RN E RS S E 5, el
FH B DA 2R B R B B B G it o T A % [ B 2 AR 28 10 I 1% AL A (e, [ sk a0 200 SR B E At B &
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FE1E(Tel):0752—7987222 MJIE(Web site):http//www.xycgd.com

{EE(Fax):0752—7987000 HB#&E(E-mail):wuwei@xycgd.com



NEWCPTO PIR 2531

2 &K W & & XYC-PIR244D-D0

AHJRR . (BT PA, Brspr, B TR, TiE%E, F&, Piffasda, MEaN
ATy L i R R LR 435

e Static and electric surge would change the product features,such as decreasing forward voltage or
damage the products.Please make sure adopt effective anti-static measures. All the relative devices
and machinery must be properly grounded.And please use anti-static wrist bands,anti-electrostatic
gloves, anti-electrostatic containers at the same time to prevent static and electric surge.

m  #%iF i Design Suggestion
o Wil RETIEEREAL IR M E L1, S5 A JETR /R IE SR IA 2R ER AR AR A 5

Please pay attention to the window direction of the sensor when designing the product, and combine
the Fresnel lens to achieve a better detection angle.

IR AR BE B AN SR . Al i) B ARIREE . FEVE/RIE B« IAE IR L JEOR AR TBOR (5 Bk B 3 B
KA, MHHNFLREEESSH
e The sensor detection distance is related to the background temperature, the moving target temperature,

the Fresnel lens, the ambient temperature, and.the amplifier magnification setting.lt is necessary to
consider all parameters when using.

m H'& Others
o (RIRILRH GBI F B NEHRM N, NIRUESRAER S, MR R PR 5| LTS, Sl
RE 2 T IR BB AN 4 Ja B AL () B My G R e W R RE S I, 15 TR, FORIE
Pl FE 91 AR EBAZ 7 o G TRIEHT 2 g5 15 B IR BE (A1 3mm DA B B)RE RS o A I A2 iR AN A A )
Hzh512k.

e The sensor is sealed by ametal casing. In order to ensure the airtightness of the device, it is not
recommended to bend the lead during use. Bending the lead may damage the airtightness of the glass
and metal sealing parts, cause air leakage. If you need to bend,please use tool assist and ensure that
the root of the lead is not stressed during the bending process. Please ensure the distance between
the bending point and sensor base is more than 3mm.Do not twist the leads axially during use.

o (REGERE LB N SAAKE v 2 RRIAR B PR B g, (RN AN RE ] T B Y B v 1, A
PEC R AMETS, AT RIZEAT I TE K LB B

e  The sensor window lens.is a semiconductor wafers filter vacuum coated by special materials. Please
don't touch the window with your hands or hard objects when using. If the filter is dirty,please wipe it
with absolute ethanol by lint-free cloth.

PR N LR 7, S IR 2 T B AR IS RUBOT R, N R R R

e Please avoid mechanical shock for the sensor. Frequent or excessive vibration will cause the sensitive
element break.
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Newopto Sensor Technology reserves the right to modify the product specifications and this document
at any time without notice. Users should contact us to obtain the latest information before purchasing
Newopto Sensor products or designing based on Newopto Sensor Technology products.
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