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The XYC-PIR214D-D1 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.
514 Feature
m HEES e, nes C/ERX Digital signal processing, modifiable working mode
m ECE R 64Es TTEEERS S $kdE Configurable interrupt trigger conditions, read signal data
mWERAIPT R T AE /1 Strong anti-electromagnetic interference ability
m  WIXKIThEE Very low power consumption
B Application
m KRz sl Long distance motion detection
B EH TSR R E NI 25 Applicable to all kinds of intrusion detectors for burglar alarms
B &AiTAE 5 Energy saving applications
B EH TR s Applicable to all kinds of smart household appliances
{fi4 Advantages
B SRRSEA, AT R, AMILE AR 45 Bt Complete varieties, short production cycle,Prepared small batch
inventory
TR BRI R, AR B Strict quality assurance system
B R AR SRR %S Provide a full range of technical support
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EATE(E Maximum Ratings

ZH g R/ME S ONE HpL #/
Parameter Symbol min max unit note
bis :
PRk VoD -0.3 3.6 %
Input voltage
paran i yray
iR Into -100 100 mA
Pin current
TAEIRE
s Top -20 70 C
Operating temp
i vyE B
fifriire Tst -40 85 C
Storage temp
T{E54 Working Condition (Ta=257C)
Parameter Symbol Min Typ Max Unit Remarks/Conditions
Operating Voltage Voo 18 3 < \%
Supply Current loo 3 X A VDD =1.8 V, no load
SERIN
Input Low Voltage VsiL A V
Input High Voltage Vsin ) V
Input Current Isi -1 1 uA VSS <VIN <VDD
Data Clock Log toL 2000 10000 5
Time n
Data Clock High toH 2000 10000 5
Time n
Data In Hold Time | 1 {SHP 72 uS
Data Load Time tsLT 580 uS
DOCI/INT
Input Low Voltage Vou 0.2vDD V
Input High Voltage Vo 0.8vVDD V
Input Current lo -1 1 bA
Data Set-up Time tos 75 150 NS Interrupt Readout Mode

otk BMHREXMPEESHXEBRE=FANEE U 88FRIeF I E 9

EBiE(Tel):0752—7987222
& (Fax):0752—7987000

pgik(Web site):http//www.xycgd.com
BB#E (E-mail):wuwei@xycgd.com

3/15




NEWC PTO PIR 551

= =y 3 = - -
Z K M E B XYC-PIR214D-D1
Data Set-up Time tos L 150 NS Forced Readout Mode
Data Clock Low toL 200 2000 5
Time n
Data Clock High ton 200 2000 S
Time n
Data Bit Settling t 2
Time BS usS CLOAD <10 pF
Sample Time tsweL 2 12.5 mS
Bit Time tam 22 us
. 14 ,
ADC Resolution Bits
oy 6.5
PIR ADC Sensitivity pV/Count
PIR ADC Offset 7000 18000 | 9000  p 0t in stable condition
s 80
Sensitivity of TAMB Counts/K
Counts at 300 K (27 6620 8200 9980
Q) Counts
LPF cut-off 1 7 ’
frequency z
HPF cut-off 2 0.2/0.4 .
frequency Hz confifigurable
Internal Clock
fork 28 32 40
Freguency kHz
PIERERE Internal Block Diagram
e __ @ W 1
. ——— !
i — Motion L
i I~ > mux | Ac F=>| LPF =P| HPF j=»| Detection > DOCI/INT
i : > Unit i
s wlll ¥ Y | |
i Pyro- Output !
| elements Serial < !
l Interface <++=\/DD
I ¢ i VSS
I .
Voltage Parameters I
I Reference osc Serial €= SERIN
| Temperature Interface [
I .
b ;
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fh&tE Trigger Method

PIR P4 #6048 — MR IE A = @ i e A — N s SR $ 0. #3473 11 “SERINH 52 45 e & 1 A #3447 4% o
e B A7 (452 SRAM, b HLE 27 77 25 1) 1 B AN E 1
DOCI/INT 5l 74— ATH AT AAC BN

1. PIR — ELAG N 238 ) S A& — A rh .

2. B PIR 2 ) EE A -

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.

iIZENEMEATT Motion Detection Unit

MCU in MCU MCU in Motion
sleep wakies Possible noise sleep detect
, mode /\ -------- s from RF mode active
PIR signal v By A\i A\l ﬂv ﬂv ;
MCU busy RF
comms
INT PIR >
INT MCU

Programmable blind time

_,L7 teL

#5540 BPF 4#iZ &l . The signal is always analysed after band pass filtering (BPF).
EREAL AR N A2 I BT, iz sl F A AL “ Ml ” KBEsC DOCIINT 5l #hiri. DOCI/INT 5
A2 B 3Rl BR T, EHLT 20K DOCIINT 5] IRk 52> 35u8 SRikkrh .  REFIFP PR AEZ,
A 5B N TR) A A LA AR E — 2B I B
To enable the internal Motion Detection Unit configure the sensor to "Wake Up" mode . The DOCI/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 ps. 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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EcEZ{F8E Configuration Register
£VE: MEFARONE, TARNEE L HERERHE .

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
Confi i Motion detector
onfiguration [8] 1 0 = Disable, 1 = Enable
i Enable
Register
[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 IN B 5 Wi 2 AR B R GE Lo A AF I IR 650V
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:
R T e A DR O, B K (RS L. 0.5 B 88,

Ignores motion after the interrupt output is switched back to 0. Range:0.5s~88S.
Blind time= [reg_value]*0.5S

Pulse Counter :
varki=predtaRr R VTN I =t K (E G T o= e e o P = = e B = 7 3 9 1 @Y A

1~4 pulses with sign change in between.
Amount of pulses=[reg_value]+1
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Window Time :
FELEERIRE BN T I TR P, % T B kb AT 1H 8, & )] LB 2 3 8 70, DA 2 FPr[al bR
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:
EENIN{ERE O=disable ,  1=enanble

Interrupt source:
IR RN Z SIS, 72 ADC H1 iz3h Z[AEEAT R, anRisHE ADC KK, HHEmifIalfE oy 16 210
(512/FCLK) .
The interrupt source defaults to the motion mode, allowing you to choose between ADC and motion
modes. If you select the ADC mode, the data frame interval is 16 ms (512/FCLK).
0= Motion, 1=ADC

Voltage source for ADC:
AUTFIEI: X T ia skl a s L aie £ 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

17O Serial In Interface

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

semi + | T 55 : it

Data Bit Data Clock Data latched
Into register

Wi B M i B AT f N “SERIN" & ARzl &5 78 SERIN 511 EAE f— A LT, B i PR e B 4
PRI LLRAE, H SERIN 5 &N 0 B 1, BRALIIE BT 72pS. & CA I EIHIT 25bits iR,
it 580uS PAEARIE Wy, IR LSB B BiiAr 2 ik i B A A7 4% o

ik BRI PIEEHKERE=FINEER U 88FReIF L E 9 1R 7/15
FE1E(Tel):0752—7987222 MJIE(Web site):http//www.xycgd.com

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



NEWC PTO PIR 551

Z K M & R XYC-PIR214D-D1

/%Y

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 tsip >= 72 ys.

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.

DOCI / INT #%2[0 DOCI/INT Interface
DOCI/INT FH ok 25 r I BAS I 6 28 oK 19 4% IR 000

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: IE% , 0: Fonh ek

ADC counts:

Fon LPF 4b#E ) ADC #fE . BPF S Z25 1R EHUE . BPE S S — it #MD 14 A0 755 5 {H . LPF
HARMSHRERE N 14 MR 5845,

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:
AL R S B TR A A RE

The settings of the alarm event unit'is contained here.

$IR(E56E Data Transmission Diagram

tSMPL

Setup time L PIR Status and 1
ADC Data |

ton

— t |
1

—_—

%
=
_
N
[:_:
AV
=
_
55
&
NN
—5
|

r===" r===

McuU

——————— PIR

+ MCU sampling Bit state
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138° 125°

=X

FERRIMERT (mm)Product Dimension

@9.10+0. 1

$8.20-0. 1

4.25:0.1
1.35:0.2

Q. 45%4

3.8+0.1

13.5:0.5

TOP VIEW SIDE VIEW
FIGURE A FIGURE B

ELEMENT

1. VSS

3.6910.1
<

1y 4 E

g [ |

}-—3-2.D0CI/INT

ﬂé 3.VDD
0.1 4. SERIN

BOTTOM VIEW
FIGURE C

EIE S
pin description:

VSS  Hiydh
VSS Power ground GND

1

DOCI/INT & 228 0 4 0

2 DOCVINT Sensor data output pin
3 VDD ARG A

VDD Power supply pin
A SERIN £, o B T A7 4

SERIN Sensor Input Pin, register configuration
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(5S45M% Signal Feature

Motion of pyroelectric source
MEEIR T
Output signal

WHES
——

v

JERREE
Fresnel lens

MR

Detection zone

BOMERYIIEKNE D RIS Window material receiving wavelength range

T%
100
90

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

0
2000 3000 4000 E000 @000 TOOO 8000 9000 10000 11000 12000 13000

Wavelength (nm)
R BRIy ALK 6.5um 24k et 25 I, i 2R LA R R T I E
Note: the chart shows a typical 5.5um infrared filter reference chart. The curve is the average of the infrared
pass rate.

BRI FBERRE Typical application circuit

VTC UL LDO D1 1
+ o ouT_ INP— i
c2 @

veeH— §

PIR214D, 1'229 2
. c1 mﬂ‘m 4] 22’:
: | : SERIN 8oy
i B 104 B\:}\; DOCI_INT 6 GPIO MCU1
500Q
o 1_||.

etk BN RRAR (S R EME AR U SRR 9 i 10715
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124% Soldering

PR RE B AR 2 SO dh 95K, 15 55 TR R IR B AR b 8 o X6 7 i S SR el A S 2 it
F 0. IR, T ORIEARRA B 5% R RAA — RS, 2R EA R ENA AR, EZSRUT

IR

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
Soldering Mode Fixed Form
&R
Soldering iron <350°C
temperature
£ T4 ﬁ%ﬁﬁlﬁjl <5 #b
Soldering time <5seconds

manual soldering

(SEEIA N

Soldering position

>1.5mm(M 4L 2] PIRJE H2) % PIR S0t PCB B2, i k445 15 1 547 B
More than 1.5mm(From the pad to the PIR base) when the PIR would
be soldered closely to the PCB, short circuit between the solder and the PIR shell must

be prevented.

Bk

Tin stove welding

Tl IS 100°C ANidid 60 #2 Max 100° C no more than 60
Preheat seconds
R N
i W = 280°C
Dip soldering
Max 280 degree
temperature
WL i <5
Dip soldering time <5 seconds

VA

Soldering position

>1.5mm(MFEELE] PIR JEJHE) PIR Sl PCB {250, B 111248 15 ek i
More than 1.5mm(From the pad to the PIR base) When the PIR would
be soldered closely to the PCB, short circuit between the solder and the PIR shell must

be prevented.
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4B  Packing List

m %M Carton
o X hANMEIEH b JE ACHR R ACH B, B A e 1 iR EEAN I AR, BB G RO AR I I G 2 R
.
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 MG HAAGMN RPN BiE. I SELEGE, W CUE R OR T A A Z IR . B B
A PR T 938 A0 it A RIS G 3 WA AR WL 50 T B 3 T R s Y BB A
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 - MENEEME, BARGMZHRE. PR AR vk DL R i T S R
A BLKSPIR ke Sk BEAT 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

SR N T K AR SRR IR A R PIR R 4077 i, 3k fa o 3 70 7= i vRR I 0 7 Mg, o7 (4
PR B 7 i S AR, R B S R N D A DR 3R 3 AN B B A AR, AL R B A Y D9 R A
MR55, REET X A O AR ) — LoV A AR AR LU B, [ B B2 ] — A% PIR, 7 SERR B FH A v] Sk 5 8
RGBT RN A SRR OG o A Ul B AN AT RE R 5 2 7 A F I A b Rl BE AL 2 A BT I e, i
U R AT, 45T 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 75477 B Product Declaration

o (EEERIH ) SHURAENRE BARRIAR G S BN R R A T 2025 fh R e I ) 5 M 45

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

o MMM ZAT, E5TE S5 LWL HEAT I, BMERIA R R@E S 8, 7o A& IFAREA
HRAREAT LR, A OC PIR 7 il IREL FE R SRR 25 48 A7, 15 Pl S 2038 A A B X sl X A SSE
7 AT B2 R VE RE S I BiRIAS S B AR S 50, MANE TS ek, JRATE SR & A 25T 2N 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 f#f7 Storage

o TEIREANET 30°C, MEAFT 60%RH KR, PRI 6 N H o 377 M RAFAE 5 B A 4%
rh Iy TR P LAE — e AR SR A . A RIREAE SRR 2 S 80™ 5 51 B Sk Bl
PERE I EE

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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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 WIS MBI MG LT, 454G SRR RIE B RS B AR BRI £

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.

PR AR AOBR BT SR . RE3h P B ARIRE . JEVERESE v IR L TROR SR TEOR A i B 1 B 4%
KA, HHNFHEEHES S

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 HE Others
o (RIRILRH GBI F B NEHRM R, NIRUESRAER RSN, SRR AR 5| LTS, S
RE R B AN & R B EMAL I R E M, SRR A WA BE S, M H TR, JHORE
P FE 91 ZRAREBASZ 7 o 1 TRIEHT 25 L5 15 AR R BE 2 (8] 3mm LA EIFEES . {87 FH R A ] il
EEHIEE2E

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.

1R AR T 1 B N A SR P R R ECS R e F s AR AN RE T T BB ) B R v 1,
PEC AT, ATRZEAT 07K L d 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.

PR MRS LR 7, B T REIREh & T B AR IR BT R, N R R R

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

o FEIKUNAL DR B T I 0T 7 il RS S AR SCREBEAT A 80T AN S5 AT AN AL g o FH P T S 28 7K A% SRR 7 i
BCRE T 8 K AR SRR AT BT AT, N 8 KR R I R AR R 15 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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