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Pyroelectric infrared sensor (Reference only) Product Specification
Date A& R YRR
11-Jan, 2017 Apptr;ved Checked by Pregsred

1. WA Scope
COMALERE L. ABRFIMREAIFERASINDITIRIATEERFNMREUY
IRA-S500STO1A0T IZDWTHRELET . CORAERUMNMITHERDBZEICIEERNIBEHATER TS
LY,

BIRICEYRBENELZEICE. IXDEHNEEZEBELET .

This delivery specification is applied to a quad element type pyroelectric infrared sensor
IRA-S500ST01A01 used to detect infrared ray. Please contact us when using this product for any
other applications than described in the above.

Japanese description has precedence of English one when question arises regarding interpretation.

2. Bt B & Murata Part Number
IRA-S500ST01A01

3. WROWAK-TEBLUHEE Product figures / dimensions

3-1 f¢ik-<Fi& Figure / dimensions Blirraretan
Symbol
Y A 4.7+0.1
w B Ci D B 4.7+0.1
X / Ci 8.0+0.1
#71/Tab A J4 7 4 L2/ Optical Filter Ce 8.240.1
c D 9.2+0.2
2
Top view E 3.5+0.2
————— £BET/ Pyro-Element F 4.7+0.2
z — = 1 E F G 0.45+0.05
[EE/Base H 13.54+2
X Jl J_lG H I 5.08+0.15
T J 1.5+0.1
Side view
Symbol Description
1 (Drain) Supply Voltage
2 (Source) Output
3 (Ground) Ground
; Notes)
Bottom view o HFENIAYETT
- e . Nickel-plated on terminal
1. fi24K-~FiE ® CiB L UCATEEM 51.2mmDILE T
Fig.1 Figure / dimensions DFEELET
C1and C:2 are specified on 1.2mm from
base

® | (FIBTITHITATHEELET
| is specified on base
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3-2 ZHEBDEE H LU~k (S %1E) Dimension of infrared ray receiving electrode (For reference)

5K A FIHD
(1.0)

~_(1.0)

ZILERB 1 ZHEC
(1.0) /(1 .O)\M Unit :mm
Top view

2. ZHEBTIE
Fig.2 Dimension of infrared ray receiving electrode

3-3 NEEI &R Internal circuit diagram

~O Drain

~O Source

%

AHIHIKT

NN O GND
X 3. NER[E ERIE AL

Fig.3 Internal circuit diagram

3-4 WEAAKA~DFEKT Mark on product body
MEEEICEN=ELET,
It has a marking on a side of the sensor.

QO9XXXX

Q09 : 88 3—K Model code
XXXXXX : NEPEEES  Internal control number
4. HI=FF
Fig.4 Marking
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4. EEREEEY CEH) 8L UTERE Basic (rated) operation conditions and performances

4-1 EARENESH (EHE) Basic (rated) operation conditions

HH EXREESH () | T
Content Basic (rated) Notes
operation conditions
00t015.0\VDC | BIREELIE, DraintiF-GNDI# FREID B ETY
BIREX o e Supply Voltage means the difference of electrical
ity (With circuit condition pPPly 9
Supply Voltage shown in Fig.7) potential between Drain terminal and Ground
) terminal,
{5 AR FE #6 F
Operating -40 to 70 °C
Temperature
range
XN i
Storage 4010 85°C
Temperature
range

4-2 P4 &E Performances
BELEHE1$25°C+3°CELE T, (Unless otherwise noted 25°C+3°C)

Unit | Symbol| Min. Typ. Max. | Test condition

HAOBE Ra Rs
Responsivity mV Rc Ro 2.3 (3.3) Refer to (Note 1)

== S=
WABENFZR % - ; i 10 |Refer to (Note 1)
Balance of Responsivity
RIAb/4X
White Noise mVpp Wn - - 250 [Refer to (Note 2)
Ny =5]
/AR at 25°C v Vs 0.2 - 1.5 |Refer to (Note 3)
Source Voltage

MURATA MANUFACTURING Co., LTD.
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(Note 1) HABESIUHANEE/VF2 X Responsivity / Balance of Responsivity

Ra-Rs-Rc-RoZE T iEEE&ELFET . Ra-Re-Re-Ro are defined as below.
Ra : xj'c"‘BAd)&jJ TE Responsivity of Infrared ray receiving electrode A
Res : ZHEBOHAEE Responsivity of Infrared ray receiving electrode B
Rc : ZHECHHAEE Responsivity of Infrared ray receiving electrode C
Ro : 2XEDOHAEE Responsivity of Infrared ray receiving electrode D
Rave: 2 EBA~DDFHH AEIE Average responsivity of all Infrared ray receiving
electrode

5D BIER/ERLICENT, U HICR6ITRT BIELEITL., ZXEA-B-C-DEILENIZD
WTaEYIALV T TTIHZR D DENEZREL TLET , BIELTzRA'Re-Re-RoDHE HEE
EMG, FEEHKITHSTHABENIVRAZEHLEY,

Effective value of signal output shall be measured using Lock-In-Amp with following
system shown in Fig.5 and with the occluded sensor as shown in Fig.6. Balance of
Responsivity shall be calculated based on formula below using measured Ra, Rs, Rc and Rp
value.

H A EIE /352 X/Balance of Responsivity(%) = | ( Rave-Ra~p ) / Rave | x 100

avyA427o7
Lock-in Amp. (NF LI5640) 1Hz
140mm
0 +5V oo [
¢10mm oo

1 22uF CP Q (P

T il L

Black body
SOOK

|
RIS |]
o< ]

I AM

‘ 47KQ Faxa—7
L Oscilloscope

ForRE oY
Infrared Sensor o00®
(i) O 0

S

AA=ZHANLF I3 v/i—1Hz
Mechanical Chopper

X5 HABEAES AT L

Fig.5 Test system of Responsivity £ Y DR BIETE S
v apcll €& D

Occluding Ragc side.

7

T U Y DRecofll £7E S
Occluding Rg ¢ p side.

-

RAZRIE ¥ RoifIE

Measuring Ra Measuring Rp

o~

T Y DRI EE S
Occluding Ragp side.

/

T UYDRAcoIZE S
Occluding Racp side.

ReifI%E K RCAIERs

Measuring Rg Measuring Rc

X6 HABEAERDE Y BHIRELLAE
Fig.6 Position of occluding sensor when measuring Responsivity
Rev.4
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(Note 2) "7~/ 4ZX White Noise
JHIEZM Conditions for measurement

-3 AR [E % E7ISRTRERBEFERALEYT,
Test circuit : Shown in Fig.7.
AIE R H7REERBRG OUTinF GNDinFRZAELET.
Measuring Point: Across OUT and GND as shown in Fig.7.
CAIERE =R RY AR, BREFORETAELES .
Environment : In the electrically and optically shielded box.
O &V
1M LoM
=™ AWy —AM—
T 10n gm
'_"_,; 20n

I
[

r %'_'m_'m ._ ;/m oour
o %“’“ %.; L,_ 1,
I~ l -

LT

7 RITA+/ 4K E R
Fig.7 Test circuit for White Noise

(Note 3) V—REKE Source Voltage
BIE S Conditions for measurement

- fE AR MBI R BIERBEFEALEY,
Test circuit : Shown in Fig.8.

RIE R : M8AIERIBRE S OUTHnF GNDimFRZERIELET
Measuring Point: Across OUT and GND as shown in Fig.8.

CAIEIRE L O—ILRRYORA, BREFORETRELES .
Environment : In the electrically and optically shielded box.

O 5y

Rd
33K

Drain =
Sowurce ouT
GND Liv224

L Rs
——1in T 4TK
L O GND

X8. V—XELBIE R
Fig.8 Test circuit for Source Voltage
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(Note 4) 1Z#1RE7 A (3E1{E) Field of View (For reference)
FEGRHTALE. FABALBOVWTNEZABLEURNRALAEDRIETT,
Field of View means the designed value of angle that both of infrared receiving electrode A and B
can be visible.

44deq.

i

==

44degq.

r U

M9 BERETH
Fig.9 Field of View

(Note 5) #£FT4)L2(£%) Optical Filter (For reference)
EiBE Transmittance : B10I1ZH1ZRLET  See the graph shown in Fig.10.
E#REE Thickness  : 0.5mm

Transmittance of Optical Filter

/N /

100

)

2]
o

BB Transmittance [%]
S
o

N
o

o

4 5 6 7 8 9 10
&K Wave length [um]

B10. FRoHRFEEEE ()
Fig.10 Transmittance of Optical Filter (example)
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5. MIEEMEEE Environmental resistance performance
BBRR AHICHEEOAETRIEHIEBZAELET,

After each test, contents stated in table 1 shall be measured following method stated in chapter 4.

HERIER BRI FIEELE
Test item Test condition Pass/Fail criteria
=EiE S R [EFEE 100°C+2°C, 500k A% . BRICT 3ME MER | R1DFIEREEIZK

High temperature
test

BIELET

After being placed at +100°C +/-2°C for 500hours and then
placed at ambient condition for 3 hours, test specimens shall
be measured.

KR B AR
Low temperature
test

FEIBRE -40°C+2°C. 50085 #Zi@#% . BIRICT SRRME R
BELEY,

After being placed at -40°C +/-2°C for 500hours and then
placed at ambient condition for 3 hours, test specimens shall
be measured.

mme P RERER | FAEIRE 60°C+2°C. 2E 93%RH +2/-3%RHT 5008F [ #%:&
Humidity test %®. BIBICT 3 RE®RBIELES .
After being placed at 60°C +/-2°C and 93%RH +2/-3%RH for
500hours and then placed at ambient condition for 3 hours, test
specimens shall be measured.
g -25°C+2°C, 30min — #:8. 30min — 55°C+2°C, 30min & 14
B4 R A2)LELT, 20[E#RYRLET,

Air heat cycle test

ZD%. BRICT 3MHE MERBELET,

After being placed 20 times of the following cycle and then at
ambient condition for 3 hours, test specimens shall be
measured.

Cycle condition: -25°C+2°C, 30min.= Room temp. 30min.=
55°C+2°C, 30min.= Room temp

WET,
Criteria is described
in table 1.

&1 AEERLHERE
Table 1. Measuring item and each Pass/Fail criteria

AEEE FIEEHE
Measuring item Pass/Fail criteria
HAOEE MHMEI L TEIEER20% LA TY
Responsivity Within £20% shift from initial value
/AR
White Noise Max. 350mVpp
Y—REE 25°CIZHLVT. 0.2V ~ 1.5VDEEKNTY
Source Voltage 0.2V to 1.5V at 25°C

MURATA MANUFACTURING Co., LTD.
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6. MRS RE Physical performance
RENGRBRS JUEEHARZE. 4AHCERBEOFEZTRIEHEBEEZAELES,
After vibration test and shock test, contents stated in table 1 shall be measured following method
stated in chapter 4.

HERIER BRI FIEELE
Test item Test condition Pass/Fail criteria
IREhEAER RENE K E 10~55Hz, £#R1IE 1.5mmODIRENZ. X,Y,ZD 3A5M | R1DFIFEEIZHE

Vibration test

IZ& 4% 60 MAET

After applying vibration of amplitude of 1.5mm with 10 to 55Hz
bands to plus/minus of each of 3 perpendicular directions (x, v,
z) for an hour, test specimens shall be measured.

WET,
Criteria is described
in table 1.

HEHER REMBEHEREICT, 100G, EARME6EMsD IR RDEE
Shock test #. 38 (XY, Z2) DB ARIZIAFET . (1G=9.80665m/s?)
After being applied 3 impacts of 100G and 6ms in plus/minus
directions of 3 perpendicular axis (x, y, z), test specimens shall
be measured. (1G=9.80665m/s?)
FAT=HE ADURITVIRITELIZR ., RE 255t5°CDILATHEIZ, i ImFIZI& 75%LL L
Solderability FARIT 2~2.5mmDALEET 5+0.58RLET . FAENMTELE

After immersing to the Rosin flux, immersing terminals to 2 to
2.5mm from base of PIR sensor in solder bath of 255+5°C for
5sec +0.5sec

9, a solder
attaches to a
terminal more than
75%.

MURATA MANUFACTURING Co., LTD.

Rev.4




Z &R (Reference only)

mulRata

7. 8% Packing
7-1 ‘@ERLEE Packing configuration

For reference only P.9/13

b LV FE (FEH A X LWD(mm) 104x75x47) ZEAL T, 11D KSI1Z100fEMFETRELES .
100 pieces sensors shall be packed in a unit box (box size: LWD (mm) 104x75x47) as shown in

Fig.11.

«—hrLYUs

Unit box

EXR—IL

Cardboard

BERRARY

Conductive sponge

X11. BERE

Fig.11 Packing configuration

7-2 @SN )L, &R Packing label and markings

B12D L3I LYV FEIZRRLET,

Indication shall be on the box as per Fig.12.

F=LBXREARITIX EIAJ C3INILIZERLET,
For Japanese domestic cargo it is based on EIAJ C3 label.

BarCode

<P> CUST P/N :

BarCode BarCode

<Q> QTY :100 <V> VENDOR:
BarCode

<1P> OUR PIN :

BarCode

<1T> INSPECTION / LOT NO : ROHS-Y<*>

Country of origin

K12 BESN)L, RR

* : Revised sign

Fig.12 Packing label and marking

MURATA MANUFACTURING Co., LTD.
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8. AIE Caution
8- 1A MIRE Limitation of Applications

LERICOVT, ZOHECREEN AT EIEIHEICRETLERIEZTENGHLIFDOEHIZKY.
SEEMNERINILUTORAERTIEFERALGELTTEL,

A— BAZAOEETUTOARICHRSZERINEE, SREVHIEEIFEILAVIRE
TDOTITETE,

Please avoid using this product for the applications listed below which require especially high
reliability for the prevention of defects that might directly cause damage to the third party's life,
body or property.

When this product is used for the applications listed below, we shall not be reliable for any
claims on the product.

OMZEHZE OFEHRSFE QBEHSE OREMHIHKE COEBRESF

©@#AtsE (BEE, JIE, %) ORERESHSS

O®IEHRLERZE QT Dith LiLHIBLRF DS

. Aircraft equipment

. Aerospace equipment

. Undersea equipment

. Power plant control equipment

. Medical equipment

. Transportation equipment (vehicles, trains, ships, etc.)

. Traffic signal equipment

. Data-processing equipment

. Application of similar complexity and/or reliability requirement to the applications listed in the
above

O©CONOOOAPRWN -

8-2 71— )LE—JHEED (TN Fail-safe
HBHRBCAN—EEOTEENELGETL, ZRKEHLEO=OICTERAIENET—IL
T—OHEEE LT ML TTEL,
Be sure to provide an appropriate fail-safe function on your product to prevent a second
damage that may be caused by the abnormal function or the failure of our product.

Rev.4
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9. {ERA_L®;¥E Caution for use
9-1 F%EtHF Notice in design

1)

BHATEASNDGE L. IKMZERSNSILOIGRIETHEASNDGGRIE., BUGAEZET L
AORE. HKBEDOERA. BEV . BEMREFEZTHHELTT S, BREMEDL, AR 3 —F
DFEREFYET
In the case of outdoor use, suitable Optical Filter and water and humidity proof structure
should be applied.
BRICEITELEREFEALTTSLY,
To prevent failure or malfunction, Please use a stabilized power supply.
REMECEELAVCENFRINETOT, FTEROIIGKRETEIFEALLNLTTSEL,
Please avoid using the sensor in the following conditions because it may cause failure or
malfunction ;
a) RIARROK, BRBESE) OEMMATR (ERBARBRAR BRRIEARE)BLU.
HMRAPTOFERA,
In such a fluid as water, alcohol etc. corrosive gas (SO2, Cl2, NOx etc.) or sea breeze.
b) IR T TOERHER.
In high humidity.
c) ABX. BBMEOAYRSIAMNEODEHNEZTHEFITOERM,
In a place exposed directly to sunlight or headlight of automobile.
d) RHEEREZEELLHLEFTOER,
In a place exposed to rapid ambient temperature change.
e) BEE—2— I7IVEDEREZEEZITHGEFRTOEM,
In a place exposed directly to blow from air-conditioner or heater.
f) BOMEREINHLBFITOERA,
In a place exposed to strong vibration.
g9) BOVEHEMLNHLEFITOER.
In a place exposed to strong electromagnetic field.
h) HEHOBRHMIT)T7RICKFMEEBILGVESTY(ASRAPEEF)NHLHEFTOER,
In such a place where infrared ray is shaded.
) WE.BREIDELETIEATOER,
In such a place are charge field and static electricity field.
) 0. EERa)~i)EICELLHIGEFTOEA,
In any other place similar to the above (a) through (i).

9-2 REHKLVFEAR Notice in handling and storage

BE Y ORFETAIVEEFLIY, FEDITENTTEL,

Optical Filter of sensor should not be scratched or soiled.

U KK, BLU, mFEIENEEE SRRV TTRSLY,

Strong shock should be avoided.

HEICL. EMKORET CIXREET SAREEAHYET,
+oZEFHED L, CEATSL,

It may malfunction under electrostatics and electromagnetic field. Please use it after enough

evaluating.

HEICL, BLBHEFOHLBTRELLELTTSLY,

Electrostatics and strong electromagnetic field should be avoided.

inFZ. BEMHARIONSHLIZKETRELGLTTSELY,

Sensor should be kept on conductive sponge

Rev.4
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6) iR, %R, BROZVER. RIAD Ok, BHRAES) . BT (ERBAR EBRIRX, 2
RRILMARE) BEU. BRAOFET DB TRELGEVTTEL,
High temperature, high humidity, fluid as water or alcohol etc., corrosive gas ( SOz, Cl2, NOx
etc.) and sea breeze should be avoided.

7) REREL. BEEE-10~40°C, Hx1EE15~85%& L. #MIA®KE, ALINICTHERATEL,
Fr=. 67 AL LERBLE-LOIETHEADENCIXAAT T HEEREELTT S,
Store the products where the temperature and relative humidity do not exceed -10 to 40
degrees centigrade, and 15 to 85%RH. Use the products within 6 months after receiving.
Check the terminal solderability before use if the product has been stored for more than 6
months.

9-3 %8 Notice in mounting
1) IWFDIFAEFITFIE. STEIFAEZTITOTTIL,
Please perform the soldering of the terminal with an iron point solder.
2) WHFDIFAEFFIE, TESLEITTEOLATOTTELY,
BARMICETROEETITOTTSLY,
Please mount the soldering of the terminal as quick as possible. Specifically, please go in the
range of follows.

[FAT=DITHIRE :350°C
iron point temperature : 350 degree C
i FRITHNLDRS iSd|
Terminal length from stem time
1~ 3mm 152 DE 3R LA
1to 3mm Less than 3sec by a terminal
3mmil 17 FRIZDE 107 AN
Over 3mm Less than 10sec by a terminal

3) TIVIRIEIBREFE 0 2W%BLUTOKBMEDLDETFERATIL,
Please use the flux which has a water-soluble thing less than chlorine content 0.2% by weight.
4) FAEFTFROIZVIRE, REIZBRELTTEV, A +2EESIE BRBEFOREELYE
ER

Please completely remove the flux after the soldering. When you are insufficient, it causes the
malfunction.

KERFE, —ETLREZBA-SRREBIZEDLE, FHEEROERLGGYET,
LBMAEKRELHEDOEHZHBZEENMDOLOLENEIICEELTTSEL,

X Please follow soldering conditions described in the specification.
This product can permanently stop operating if the piezoelectric (pyroelectric)
characteristic is decreased due to excessive heating.

Rev.4
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10. AFBEELY Note

1)

2)

3)

CEHEAICKRLTE., R AICEEIN-KRETRIEFHEL TTFEL,

Please make sure that your product has been evaluated in view of your specifications with our product
being mounted to your product.

LRGZTEMATHREDOLRBRNBTEZEBLTEALLZVTTSL,

You are requested not to use our product deviating from this product specification.

BE, E5E RETOMOEMERICE. MEIICETIRNBIELRETHLIEBEYTIEGNE
DEFLTHEYET . HoT. 3L EAERShI-ChoRiii&ERIC. MERIE. PL. TEAE. @
HEBLGEITHNEHDOEFTOHEEICEAT LRENHIIGE T, BREBITEYDESE TV EERE
Yo CNODFRIAICDOELLTIE, ARG BERZHNELGE LBV TEBELBLWV-FZEKBMELLE
ER

We consider it not appropriate to include any terms and conditions with regard to the business transaction
in the product specifications, drawings or other technical documents. Therefore, if your technical
documents as above include such terms and conditions such as warranty clause, product liability clause,
intellectual property infringement liability clause, or export control clause, they will be deemed to be
invalid.
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