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The XYC-PIR214D-DO0 digital pyroelectric infrared sensor integrates the
sensitive element of the traditional pyroelectric infrared sensor with the
signal processing chip; and integrates the sensitive element and the IC chip
into the sensor shield.The sensitive element transmits. the infrared signal generated by the external human
movement to the high-precision digital intelligent processing chip for processing by differential input.When the
signal processing is completed, A confifigurable motion detection unit is implemented. Once motion was
detected, an interrupt will be send to the host system. Putting the host system to sleep an overall ultra low power
consumption will be achieved. All data is accessible from the host system to enable advanced signal analysis

with your own detection criteria.

34 Feature

m =HKEEAD f5 543 High precision AD signal processing
m FAEIRG A Seriallcommunication

B Application

KEE B B35 Long distance motion detection

I8 T 525 05 4l 2 R AR 2% 5 Applicable to all kinds of intrusion detectors for burglar alarms

KM EE7 5t Energy saving applications

EH TR KB GER WA . Applicable to all kinds of smart household appliances

fii¥% Advantages

B APSEA, AR, ML EEA R T Complete varieties, short production cycle,Prepared small batch inventory
BRI P OREER R, LR G Strict quality assurance system
m R AR SRR SS Provide a full range of technical support
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EA#TE(E Maximum Ratings

ZH i w/MA S ONE L) *HE
Parameter Symbol min max unit note
b s
In:)’;;%vfgt e Voo 0.3 36 Vv
Pié:]ﬂi]jﬁﬁ]t Into -100 100 mA
£ oE i
St:fazz:ﬂtfmp T 40 85 L
T{ESFMH (T=25°C) Working Condition:
Parameter Symbol Min Typ Max Unit Remarks/Conditions
Operating Voltage VoD 1.8 3 3.6 \%
Supply Current Iob 3 3.5 HA Voo =1.8 V, no load
SERIN
Input Low Voltage VsiL 0.2Vop \Y
Input High Voltage VsiH 0.8vbp \Y
Input Current Ist -1 1 HA Vss <VIN <VDD
Data Clock Low Time tst 200 2000 ns
Data Clock High Time tsH 200 2000 ns
Data In Hold Time tsHD 72 s
Data Load Time tsLT 580 us
DOCI/INT
Input Low Voltage Vil 0.2Vop \Y
Input High Voltage VDIH 0.8vbp \Y
Input Current IDI -1 1 HA
Data Set-up Time tos 75 150 us Interrupt Readout Mode
Data Set-up Time tps 110 150 us Forced Readout Mode
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Data Clock Low Time toL 200 2000 ns
Data Clock High Time toH 200 2000 ns
Data Bit Settling Time tes 2 s Croap <10 pF
Sample Time tsmpL 2 12.5 ms
Bit Time teiT 22 s
ADC Resolution 14 Bits
PIR ADC Sensitivity 6.5 pV/Count
PIR ADC Offset 7000 8000 9000 Counts in stable condition
Sensitivity of Tams 80 Counts/K
Counts at 300 K (27 - 6620 8200 9980 Counts
LPF cut-off frequency fa 7 Hz
HPF cut-off f2 0.2/04 Hz confifigurable
I |- Clock
e R fcik 28 32 40 kHz
Frequency
MEREE] Internal Block Diagram:
D, . N 1
e I
i — Motion :
i I > MUX | ADC ™»| LPF [=P| HPF = Detection i > DOCI/INT
N — — unt |
= 3 f |
i Pyro- Output !
i elements Serial !
i Interface <+=\/DD
i +=Vss
I .
: Voltage Parameters I
! Reference osc Serial < SERIN
I | Temperature Interface i
I .
R ;
ek EMNHERKEFERTR) BRI E 4/13
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A&z tEz0 Trigger Method:

PIR P AT 45— MR A 3 D8 a5 AN — AN IS A 7T . ERATHE “SERIN Mif 45 e B 1 N B A7 4%
e B A7t &5 /2 SRAM, b FLIN) 27 A7 2% 1) B B R AN E Y o
DOCT / INT 5IffiRE S oh—Aep AT, T AHACE
1. PIR — BRI 212 B FAF A& — A .
2. BEE PIR 2L AR -
The pyro-electric sensing elements are connected to a built-in IC, Included are also Low- and High-Pass
Filters and a Motion Detection Unit. The serial interface “SERIN” is provided to configure the internal registers.
The configuration memory is volatile which means that after power up the register settings are undefined.

A second serial interface called “DOCI/INT” can be configured to:
1.Send an interrupt once a motion event is detected.
2.Read a continuous data stream from the detector.

1I=ZEtEiEry Motion Detection Unit:

MCU in MCU MCU in Motion
sleep wakes Possible noise sleep detect
, mode [\ --------- u from RF mode active
PIR signal :J p ﬂv f\v ﬁv ﬂv :
MCU busy RF
comms
INT PIR
INT MCU

Programmable blind time

—bLf teL

& E5 24 BPF £ /SH, The signal is always analysed after band pass filtering (BPF).

i e A& IBRES  HIE S R B TT, iz sh AR AR 2 R A DOCT/INT 5l 4. DOCI/INT 5 i
A4 5 [E BUREL T, EHLFE 0 DOCT/INT SRR ZE /D 35uS KiG k.  IREFHMW W EAEE, A
BN ) {2 1 AT gt — DR A

To enable the.internal Motion Detection Unit configure the sensor to "Wake Up" mode . The DOCV/INT will be

pulled HIGH when the motion criteria are met. DOCI/INT will not automatically fall back to LOW. To clear the
interrupt, DOCI/INT needs to be pulled to LOW by the micro-controller for at least 35 ys. When the alarm event

is cleared by resetting the interrupt, any further motion detection is stopped for the programmed blind time.
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Bt & 3517 as Configuration Register:
£VE: MEFERONE. TAENEE LB ERERHE .

Register
Bit# Description Size[bit] Remarks
Description
Readout [39] Out of Range 1 0: PIR was reset
Register [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 +[Reg Val].- 0.5s
[12:11] Pulse Counter 2 =1+ [Reg Val]
[10:9] Window Time 2 =2s+[RegVal] - 2s
Configuration Motion detector
[8] 1 0 = Disable, 1 = Enable
Register Enable
[7] Interrupt Source 1 0 = Motion, 1 = Filter
0: PIR (BPF) 1: PIR (LPF) 2:
[6:5] Signal Source 2
Reserved 3: Temperature
[4] Reserved 1 Reserved: Must be set to dec 1
[3:0] Reserved 4 Reserved: Must be set to dec 0
Threshold :

R ERTIU B 15 5 Pradk B A 4 BB R € o 2 A AR 2 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:
rb i S b e [e] 0, MK I TRIVE L. 0.5 #2 88,

Ignores motion after the interrupt output is switched back to 0. Range:0.5s~8S.
Blind time= [reg_value]*0.5S

Pulse Counter :
TR M i LR E Py, e T BRE R Bk S B TR B 1 A3 4 AR R .

1~4 pulses with sign change in between.
Amount of pulses=[reg_value]+1

sk BN TR XEFEARN R | &SRR 6/13
FEiE(Tel):0752—7987222 RasIE(Web site):http//www.xycgd.com
{EE (Fax):0752—7987000 HEFE(E-mail):wuwei@xycgd.com



NEWC PTO PIR 551

Z K M & R XYC-PIR214D-D0

/%Y

Window Time :
FELEERIFE BN T I TR P, 0 T B kgt A7 TH 8, & I Ty ] BLBEE M 2 31 8 70, DL 2 FPIIIRE
The pulse counter is evaluated for pulses above the threshold within a given moving window time. The

window time can be set from 2 s up to 8 s in intervals of 2 s.
Window time=[reg_value]*2s+2s

Motion detector Enable:
1B BT s e 0=disable , l=enanble

Interrupt source:
TSR INZZIE S, £ ADC A1 123 ZIAIEEAT R R, RIS ERRE 16 =70 (512 / FCLKD .
The interrupt source can be selected between motion(default) or ADC Decimation filter.if the decimation
filter is selected,interrupts are generated every 16ms (512/FCLK).
0= Motion, 1=ADC

Voltage source for ADC:
AUFIEI: X T Ia skl A s ke 0 5 1.
The following source voltages are selectable for the ADC: For motion detector mode , 0 or 1 has to be
selected.
0= PIR Signal, BPF output
1= PIR signal, LPF output
2= Reserved
3= On chip temperature senso

H174E0 Serial In Interface:

| |
1 1
I |
1 1
: bit23 : bit22
I 1
| |
1 !
I 1

! | T SST -

Data Bit Data Clock Data latched
Into register

SERIN

fic & BPEima B AT N “SERIN” B8 . NSRS 2% 7E SERIN 5 il A l—A EFHs, B B PR &
BHERELERE, B SERIN B & B N 0 850 1, HAEALAIN IR T 7208, 4% O LI 25bits HdEmt,
AL 580KS DL EARIEY FRINT, RIS EI Y LSB H B A7 2 FTik ic & 25 7 2%
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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 tSH) for the transition can be very short (1 instruction cycle of the microcontroller).
The data bit value must be applied for at least tSHD >= 72 us.

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

DOCI / INT#0 DOCI/INT Interface:
DOCT/INT FH AR 2 i Wiy sl AN Wi 2 ok | A% T el

The DOCI/INT interface is a bi-directional one wire serial interface which is.used to generate an interrupt or
to continuously retrieve data from the sensor.

Bit# Description Size[bit] Remarks
[39] Out of Range 1 0: PIR was reset
1: Normal operation
[38:25] ADC counts 14 Value of selected source
[24:0] Configuration 25 Register settings

Out of Range:
1: 1B, 0: Foni e

ADC counts:

o LPF KRB ) ADC %{t . BPR B2 % 16 4t . BPF $udl oy — iAMDY 14 L0145 S B 500{H . LPF $cdfs
MR R v 14 AL TR B

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:
BB F AT NI E .

The settings of the alarm event unit is contained here.

#iE(E56EB Data Transmission Diagram:
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kR Detection Angle:
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(FIGURE A (FIGURE B)

BOTTOM VIEW  (m m)
(FIGURE ©)

B E L

V/SS R Hh
VSS  Power ground GND

DOCI/INT AR &% K3 fay thi
DOCV/INT Sensor data output pin

VDD fRIRA I F
VDD Power supply pin

SERIN A&/ asHm A, HAC & 7 74
SERIN Sensor Input Pin, register configuration
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(5S451% Signal Feature:

Motion of pyroelectric source
HEEIRAEESh

I I
I

Qutput signal

| e
—..

FEFERE

Fresnel lens

T 1

Detection zone

BOMHEBAIEReETRES: Window material receiving wavelength range:

T%
100
90

80~
0+
60 |
50 -
40
30
20
10+

0
2000 3000 4000 00O BOO0  TOOO 8000 9000 10000 11000 12000 13000

Wavelength (nm)
R BRSOV ALK 6.5um ZLANIESE R 25 I8, 4R AR R R T I
Note: the chart shows a typical 5.5um infrared filter reference chart. The curve is the average of the infrared
pass rate.

BARY R FHER RS Typical application circuit:

vch , Ui 1Do , oA
-ch . ourg IN < :
Iioq - =
L l vee
]
o
PIR214D_ Slspa -
N C1104 Alser
] . SERIN 8
[ ; | DOCI_INT 6 Ez:g MCUL
nu--J—||.
[=]
3
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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.

HFIRIESR( Recommended Soldering Conditions

PR It 7 T 3
Soldering Mode Fixed Form
BRI
Soldering iron 240-280°C
T temperature
N 8 R [ 24 )
manual soldering o
Soldering time 2-4 seconds
SRR KT 3mm (W 5 2 JE)
Soldering position More than 3mm(from solder joint to base)
T B ERE 100°C ANt 60 #2 Highest temperature
Preheat 100 degree,not more than 60 seconds
RIRIRE \
QL £ 280°C
4 Dip soldering
R Max 280 degree
] ] temperature
Tin stove welding : - :
1RSI A] At 5
Dip soldering time Not more than 5 seconds
JRRALE KT 3mm (MAE L E )
Soldering position More than 3mm(from solder joint to base)

{EF;¥=RIA Caution:

S AT P RN 71 2 /K A% TR B IR A B PIR 240, 9B BEGON 3R 7 R PR 1, o5 (8 4
PRIJEER T SRR, D9 Bl b B e I S5 DR 208 BN 0 B S AR E L RE S S U 1 e R R A
MR 55, HEEE X AS AR b ) — SE R VR A LB, R ROAE 2 [F) — R PIR, 78S BRSNS AT SE 4 15 B4k
ARGt KT ARE T30 2RI O . AE U B AN T e 2 5 7 R rh T RERE I A T R, et
HORIIAME,  HE T !

Thanks for using Huizhou Newopto Sensor Technology Co.,Ltd PIR series products.In order to enhance
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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 (RIRARHIH) SUCRAENSMERARAA RS LKA T i — 0 Bl Az g i 185 I F (S -

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

o MEMIAFIZAT, 1TSS LIERATINGS, DMEFVCREIE S B i, 7 s 41 0 s A Tk
UEANRARAE T LA, A5 PIR 7 i 3 IR SO 2 P 4B A, i TG i R A B X sl X (1
ARIE, 7 F] e B VEREIR LB S BB S G, WA GTIE I, BATZOREFHIZET
A S 1S

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 fiff7 Storage

o TEIREART 30°0C, WREEA T 60%RH FIZLAE T, FPEamERAF IRy 6 D H o B i ORAF AL 3
R IEB R AL DI e R B S AR . AN R AR AR S5 1 2 B0 i 51 FE
B PR 2R

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_{fH Static
o i HLIEL A& SEU™ AR A o, 5 an Ik ) H R PR A, W SR O E B S, BT
A FH B o 250 R B ST 77 i L Tt o T R D ) 8 R L 28 0 012 TR () 4, ()R DA 23R
(B A Y I F e . [ R TR, DiFR e, DiFReE TAEMR, TAE#E, F2, DifmA
Fe s TS A AT R L EE R Y ()4 it

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 WIHEMIEE B RSRIE DA, 245G R R IE B R B AR PRI A
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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 HIBE B A SURE . Bahh i AR . JER/RER . IR BORS R Bk E A
HiRFR, HHANGEEHESSH.
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.It
is necessary to consider all parameters when using.

m H' Others

AR BB AP e BRSO PRIESSPH I E I, AR R AU 5 AT &5 3, &
Pl B = BIR BN G R B BB AL TE N, ERATIR o WR T RS I, 5 TR HBh,
FFPRUEST 25 TR 51 AR ANZE F7 0 TR IRIEST 25 5 5 1R IR 6] A 3mm BB . 8P i e
SANIE I CEi R RS

The sensor is sealed by a metal casing. In order to ensure the airtightness of the device, itis 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.

PR RRAR T B 9 SRR R 2 R R S S DO J I A BE T T B ) B e o 11
WHBEE A TS, W GAT e K LIS B

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 TR B G ey, SMEES I R B 2 T B RS PRI OTINT R, N R SR

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

25 WAL RO B B S o) 7 A S AN SO BEA TS SO AN S AT IR AR o P e 3 38 7K A% R R
77 i BRI 8 K AL BORH R RE AT VTR, RS E KU BRI R DR R TR
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.

ik BN TR XEFEAN ) || R R 13/13
FEiE(Tel):0752—7987222 RasIE(Web site):http//www.xycgd.com
{EE (Fax):0752—7987000 HEFE(E-mail):wuwei@xycgd.com



