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XYC-PIR233L-S0 digital pyroelectric infrared sensor is an integrated
design of the sensitive element and signal processing chip of traditional
pyroelectric infrared sensor, and.the sensitive element and IC chip are
integrated and packaged into the sensor shield. The infrared signal
generated by the movement is transmitted to the high-precision digital

intelligent processing chip for processing by means of differential input, and the 16-bit digital signal is output

through acquisition, filtering, etc., without configuring the device, the data can be read through the serial bus

Signal analysis.

134 Feature

kG 2 AD 155403 High precision AD signal processing
Ar{TE 7 2 Serial communication

o I $T G T $LdE /) Strong anti-electromagnetic interference ability

AR Th#E Very low power consumption
R Application

m  KEEEREZ5# M Long distance motion detection
B S TR IR T NE 4RI Applicable to all kinds of intrusion detectors for burglar alarms
B SFi6E e Energy saving applications

B EHTAREREEH E %S Applicable to all kinds of smart household appliances

{fi4 Advantages

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

m AR B RRE A &R, AR TS Strict quality assurance system

B RS AR SRS Provide a full range of technical support
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EA#TE(E Maximum Ratings

ZH i R/ME PN HpL #/E
Parameter Symbol min max unit note
1t F F
prra VbD -0.3 55 \
Input voltage
> M=Rs=a
fiifri Tst 40 125 C
Storage temp
I N=NE=a
i Top -40 70 C
Operating temp

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

z Ginc RAME | BAUE | HRME L VA #
Parameter Symbol min typical max unit note
T 5
.{/E R VbD 2.7 3 5.0 \
Operating Voltage
LY L
| 18 20 A Vop =3 V., no load
Supply Current Pp M DD no loa
A \T!] N ./
LRI ES \ . b -
Detect wavelength
HPF i 114125
7 Hz
HPF cutoff frequency
i eV ek E AR
IR Y8 B AR BULE AR 044 N
LPF cutoff frequency
ADC
FF e fi
40 100
Start Time ts 60 uS
CLK I (7]
t 1 2
CLK Low Time c us
CLK &l [F]
t 1 2 S
CLK High Time o v
AL 1]
20
Bit Time torr 10 uS
ADC 43 #i % _
ADC Resolution 16 Bits
ottt: BN R EME S AIEIR U SEERISIFIVE 9 3,10
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PIERIERE Internal Block Diagram

/

i

Serial Interface DOCI

VDD

A

Voltage reg

- N

T{EREE Principle

B85 H LT ADC Heffe, Va2l — Ak ERRRIMRIE IR s, WIS T E R miE 508, &
i LPF ZJEHE 5 F NS n] g I sl gk ds HPF, S Ryl 455 %, B nl Al F B AT SR AT
B

The PIR signal is first converted by an ADC and then filtered by a second-order Butterworth low-pass filter

to filter out unwanted high-frequency signal components. The signal after LPF is then input to the
programmable second-order high-pass filter HPF, where the data after the band-pass filter can be read by the
user using the serial bus.

B PIR e WriZE ADC ##E PIR timing interrupt read

PIREHG, ERHATSHE, BRI EEERE . PIREE16mS BE—U&dE, bk 24 r5dRA K,
DOCI #PIR s, 4k 2 ARS8 M. MCU%%4; TL J&, 74 DOCI £k Efd—AS ETHISTH,  SRETTAEEL
Bl Mg e i BRI EE 24 (78R #baith. RE—fEdEstE, MCULZEERA

R HAZRPEZDOCI, . DOCIH TR R . HEARMCURNE), LR PIRIKS).

After PIR is powered on, the data can be read directly without parameter configuration. PIR updates data
every 16mS, each frame consists of 24 bits of data, DOCI is pulled high by PIR to maintain 2 system clock
cycles. After waiting for TL, the MCU generates a rising edge TH on the DOCI line and starts reading data.
The first readout data is the highest bit. Repeat the process until all24 bits of data are read. After the last bit of
data is readout, the MCU must force low and release DOCI immediately. The DOCI timing diagram is shown
in the figure below. The blue line indicates the MCU drive and the dotted line indicates the PIR drive.

VES

) 16 bits ADC Data
; — >
JR R — | i i !
Start Condition bit23 bitzz( bit21
mss!
MCU
_____________ PIR
etk BNHBEKIERE=FAAECR U 23FReE 9 4/10
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B H#EHK R Data format
DOCI #% %t 8 JE P A5 HOME . DOCI it il an N &I, 3t 24 7 3d, H Bit23—Bit8 y ADC #df:,
bit7-bit0 (¥ 7 2% . The DOCI interface output the value of the high-pass filter. The DOCI output data is
shown in the following figure, with a total of 24 bits of data, where Bit 23-Bit 8 is ADC data and bit7-bit0 data

is negligible.
2458
BIT23 |BIT22 IBIT21 |BIT20 |BIT19 !EIT18 IBIT17 |BIT1E |BIT15 |BIT14 IEIT13 |BIT1Z |BIT11 IBIT“’ IBITD |BIT8 EIT7 |BIT6 IBITS |BIT4 |BIT3 |BITZ IEIT1 BITO
ADCVAL i
B ¥#E3i8 Data description
Value (Dec) 16Bits Data
B23 B22 B21 B20 B19 B18 B17 B16 B15 | B14 B13 B12 B11 |B10| B9 | BS
32767 (1] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
32766 o 1 1|11 1 1|1 1.1 1.1 11
32765 101 |1 1 (1 [ 1 1 /1|0
2 o o o|/o0o|0 o0 0O O/ 0 0 O O/ O0|O0]|1 o
(1] 1] o 1] 1] 1] 1] 1] 1] (1} 1] 1] 1] 1] 1] 1
0 o o o|o0o|0 o o0 o0|0 O O O/ |0/ |O|oO o
-1 1 1 1 1.1 11 11t 11111
-2 1 1 11,1 1 1L 1111|111 1 0
-3 1T 1 1111 1T 1 et 1t 1 11101
-32765 1 © o | 0o 0 0 o0 0|0|0 ©O0| 0|0 0 1
-32766 1. o ©o/0 0 o0 0| 0|O0|O0)| 0|0 0 0 1 0
-32767 1. o o0 /0 O O O0|O0|O0O o0 oO0/|O0 |0 |0 1

ADC BUEZ15: 16ms T —k, MRS ER. SR EE Bit23 N6, “0REIE, “17CHE M,
Bit22~Bit8" AL i HiS.. 2 Bit23 N0 B, FHIEAEREAA; X Bit23 SA“1R, Bit23~Bit8 HUxALITTE Bit8
o1 AL,

ik BN THERKERE=FIFER U 828=FRelm=E 9 15 5/10
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IERIfE Detection Angle

138° 125°

T

X=X Y=Y

FERRIMERST (mm)Product Dimension

©9.10+0. 1
©8.20+0. 1 ELEMENT
5 e -
S | 1. VDD
0 8 | 2.DOCI/IN
E 5 3.VSS
i £0.45%3 | 2.54+0.1
TOP VIEW SIDE VIEW BOTTOM VIEW
FIGURE A FIGURE B FIGURE C
T E s
pin description:
VDD A% B2 ik F ik
] ) 9 A [ A B F A |
VDD Power supply pin
DOCI 1 88 28 H Ik
5 bocl A IR B e i L R |
DOCI Sensor data output pin
VSS Histh
V
3 sS VSS Power ground GND
it B AR EE=ANER U S8R0 9 6/10
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BOMERYIIEINE D BRI Window material receiving wavelength range

T%
100
90 -

a0 -
TO -
60 -
B0 -
a0 -
30 -
20 -
10 -

0 g L 1 1 1 1 1 1 1 1
2000 G000 4000 BOOO FO00  TOOO 8000 B000 - 10000 11000 12000 13000

Waveléngth (nm)

R BERF R IR 5.5um ZEAMIE s S5 K, 4 L0 ANGER R
Note: the chart shows a typical 5.5um infrared filter reference chart. The curve is the average of the infrared
pass rate.

BRI FEERRE Typical application circuit

S u1 +3V3
T AZ1117-3.3
| 2
.| €3 ‘:3 ‘ot
Izzow/suv l 100UF/1EV_ | o
. . | - ot * LED_Small
e R2 u
E i I W T Q_NPN_BCE
—'1: +3V3
+3V3 |
ca 104 T
' ~ U3 MCU
i 51pBo s
poci 2 1ipgy
& 8lpa2
1 lW/Paz
ot BT REEEMES AR U S8R IPmE 9 % —
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124% Soldering
PR AR T AR AR 2 SR S RIR, 555 R T o JR R IR i N8 G 30 7 it S AR sl 2 38 0 e
JEJ7o SRS, TEOREIR RN E SRR EA —E S, ZBE ARSI EmE AR, 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.

W B #% 4 Recommended Soldering Conditions

PR Il 5 7 3
Soldering Mode Fixed Form
BRI
Soldering iron <350°C
T temperature
e ——
. JRPEZ I [H] <5 b
manual soldering o
Soldering time <bseconds

SR ADAC >1.5mm (M PCBA 2I|Ji$Ji)
Soldering position >1.5mm(from PCBA to base)
T B ERE 100°C ANt 60 #2 Highest temperature
Preheat 100 degree,not more than 60 seconds
R I P \
RGEN 57 280°C
. Dip soldering
(P abEs Max 280 degree
] temperature
Tin stove welding : -
TR AR E] <5 b
Dip soldering time <5 seconds

e A

Soldering position

>1.5mm (M PCBA ZI|JiK i)
>1.5mm(from PCBA to base)

{EM;ESEIR Caution

SR AT P RN 717 2 /K A% TR B IR A R PIR R85 i, b e Bea] 7= iR VK T, o 5 (8 4
PRIJEER T SRR, DR B b B Y I 955 DR 208 A 0 B SRR, L RE S B U 1 e R R A
k55, et R A I AR A — L RRVE A A AR LU, RIS B2 A — A% PIR,  £ESKBR N U H m] S 1tk 5 8
ARG AT AR 30 AR IANOG . AE F WA RT RERR o 2 7 A6 P I RE mh vl BERIE 2 (0 AT R0, iy
i 9 R OV 7
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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 A B Product Declaration
o ERBMIL ) S HULAEIRE BAKFIM K S HMR M N4t — 2 Bk @ ] JE R 45

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

FERA= i 21, 5 A S5 TOEHEAT I, DMER RS S H i, 72 an A 410 & A REAS
HRAREAT LR, A5 PIR 7= il (0 HE R DUAE L 2 487, RS 200 AR A B X sl X F A7 S E
P AT B2 PRI E RES I B RIAS S B AR SE 50il, MAZE TG B, FRAIE SR & g2 20 7 s g
i

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 fififf Storage
o TERFEAET 300, BEANE T 60%RH &M, FrriiRA 6 M. =i
Hh B PR AT DAE— PR LSRR S A AR H . R RIRE A 2 B
AN G

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.

BRAF S 10 2B
51D ok

m i Static
o  FHHIAHIRS FEU R A A A, B0 I ) i R R AR, W R O™ B R R, T AR AR
FH IR o 2R ERAT R B i P A Tt o T R SR ) B2 R 2 T L2 IE A ) e, () I 406 Z50R B AR 77 5 R
AR . (LB T, By, Bl TRk, TR, T8, PEdasds, #Sa
F18) 73 L LA L Y 1 455
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 WIS AR BER A Uy ), A5G SRR RIE B RS B AR BRI £

ik BN THERKERE=FIFER U 828=FRelm=E 9 15 9/10
FE1E(Tel):0752—7987222 MJIE(Web site):http//www.xycgd.com

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



NEWCPTO PIR E51

2 K W & R XYC-PIR233L-S0

e 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.

o (RGBT SR L. B P R H AR . FEERIEGE . IR BORSRBON S Bose B YA HA%
KE, HHNFLEEHESSH

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 & Others
o (REIRKHE BN TER LR, NRIESIF RN, SRR E VOGS 1T ST, ST
RE S B SR B B RN 4 J8 BB A i, IR . WORFEFESYEH, SR L R, JFERIE
P R S ZBAREANZ J7 o T PRUEYT 25 5 A4 S A TR 2 04 3mm B b g iE s o 8 F Jok 7w A ] 2y
EEIEIETEC R

e The sensor is sealed by a metal 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 RIRISE LB T UREE Fr R PR B e B A8 F B I AN BE T ) BB A 1,
WO R AT, AT RIZAT I TE K LB BEE A

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.

A N S AU o, ISR L R RED & T BRI AR AR RUBOT T R, RN R R

e Please avoid mechanical shock for the sensor. Frequent or excessive vibration will cause the sensitive
element break.

o FE/KUAL I OR R BEIS NS 7™ it R B AR SCR AT B 50 AN S AT SRR TS I W) S5 7 A% AR ™ i
BT SR AL B B A AT VTR, NS Z K A BRI R DA BT A5 B
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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