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Overview

Murata Manufacturing Co., Ltd. has developed the world's smallest and thinnest surface mount

pyroelectric infrared sensor, "IRS-B series."

Our new model is even smaller than the previous reflow surface mount pyroelectric infrared sensor
available exclusively from Murata. This model will contribute to promoting mass production and price
reduction of reflow surface mount type sensors. It will also accelerate introduction of the human presence

sensor for consumer equipment in addition to allowing equipment size reduction.

Furthermore, we have developed a condenser "flat lens" used in combination with the pyroelectric infrared

sensor, contributing to thinner equipment manufacturing.

Background

Requirements for human presence sensing are increasing in various applications such as energy
conservation, theft prevention, appliances and care-giving. Previously, pyroelectric infrared sensors used in
human presence sensors tended to be large, and unsuitable for automatic surface mounting due to lead

mount construction, making them less cost effective and difficult to mass-produce.

To this end, Murata previously offered the only lineup of reflow surface mount pyroelectric infrared
sensors in the industry. We were able to further reduce the size of this newly developed "IRS-B series"
model, creating a smaller and thinner version, by improving Murata's own package technology and
pyroelectric ceramic materials. This model makes it possible to mount the human presence sensor on
equipment allowing the equipment to be smaller, thinner and lighter, such as appliances, low profile digital
equipment, PCs and video game consoles.

IRS-B series is approximately 50% smaller in volume and 10% thinner than our previous surface mount
model. Compared with common lead-type models, it is significantly smaller with a lower profile
approximately 20% less in volume and 50% less in thickness than the former.

Curvature of the "flat lens," developed together with "IRS-B series," was made extremely flat making it
possible to streamline the equipment design.

Features

* World's smallest and thinnest size (4.7x4.7x2.4mm)

* Only lead-free soldering reflow surface mounting model in the industry
* High sensitivity

* Achieves excellent electromagnetic noise suppression performance through Murata's own packaging
technology

= Contributes to flatter equipment design with simultaneously developed flat lens

* Does not use substances controlled by the RoHS directive

Applications

Usable for the following applications as human presence sensor
* TVs

http://www.murata.com/new/news release/2010/0226/index.html
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= Air-conditioning units
* Digital photo frames
* PCs

* Automatic switches for lighting systems

* Webcams (IP cameras)

* Automatic hot water flushing toilet seat

Security equipment

* Other automatic switches (ex.: LCD monitors, air-cleaners and ventilation fans)

= Eco-friendly appliances

etc.

Part Numbe

IRS-B210STO01-R1 (dual type) (long-distance detection type)
IRS-B340ST02-R1 (parallel quad type) (micro-motion detection type)

Characteristics

Model Number

Sensitivity
(reference values)

Responsive
wavelength range
minimum

Responsive
wavelength range
maximum

Sensing angles

Power supply
voltage maximum

Power supply
voltage minimum

Operating
temperature range
minimum

Operating
temperature range

maximum

Storage temperature
range minimum

Storage temperature
range maximum

Photoreceptor shape

IRS-B210ST01-R1

3.6 mVpp

3um

14pm

01=70°02=50°

15.0VDC

2.0VDC

-40C

70C

-40C

85C

0.80
2.50

IRS-B340ST02-R1

3.1 mVpp

3um

14pm

61=70°02=50°

15.0VvDC

2.0VDC

-40C

70C

-40C

85C

gl
0.45 Lage .45 we{0.45
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External Size
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Production

Sales commence in February 2010 Scheduled to manufacture 1 million units per month

Sample Price

About 200 yen

Patents
10 patents pending

1 NOTE

=] This is a PDF file. Adobe Reader is required to view, print, or download this file.

E This document file is in RSS (XML) format. An "RSS reader" is required to read this file.
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EBERFNMEE Y IRS—B210STO1 #AHLHESE
Pyroelectric infrared sensor Product specification
Date AR HERR YER
7,Sept.. 2009 Approved by Checked by Prepared by

1. @M (Scope)
LIMALEEEZX., PIILHEBOEUTSA b, —BEFHBITFEASNWIAERERE
ERFRNMEELUVHIRS—B210STO1—R1IZODVWTHELEYT ., COREZLUSNIZ

CHEADBEICIEBRICHENTERT I,
This product specification is applied to dual element type pyroelectric infrared sensor

IRS-B210ST01-R1 used to Security system, Sensor light and Consumer electronic
equipment.
Please contact us when using this product for any other applications than described in

the above.

2. B2t Z & (Murata Part Number)

R4 : IRS-B210STO1
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3—1 SRRV E

3-1 Outline Dimensions

1.90+£0.058

1.00£0.05

0.40+0.05

g

470+0.03

2.40+0.05
3.30+005

4704003

240+005

0.50+0.05

0.40x0.05

0.00~0.04

0.10~0.15 H _ GND

060005

0.60+0.05

0.10~0.15 214 i

‘/‘Z%EHﬂﬂﬁﬁﬁ% B iE T [
out put terminal RREEmT
GND power supply terminal

(Vout)
to 2w A E ROR

“H

* NERFEMIZAR

I

0.80

2.50

777
77
4
s
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3 —2 NEREFRIERL
3-2 Equivalent Circuit

—O EIREEImF(Vin)

—0 V—AEREIHF (Vout)

mnﬁll

O G N DiI#F(GND)

4 . F<(Numbering)
ROBEEZNYF—PR@EICRRTLET,
Part number and monthly number are numbering on the side of package.

4—1 HHSEBRUVHEER
4-1 Part number code and Trade code
MEEEIC, BHEEEKS 01 . MEEHEERS 10 cTRRLET.
Part number code: 01
Trade code: G-‘I
4—2 BEERE
4-2 Production Month

HEREICETIAJI—FIITRRLEY., (AFETIHA4IILLET)
Printed on the top of sensor in EIAJ code.

BAEMonth)| 1 |2 |3 |a|5|6| 7|89 |10[11]12
FE(Year)
2006 2010 |[N|P|Q|R|S|T|U|V|W[X]|Y]|Z
2007 | 2011 |a|blc|d|el|f|g|A|j|A|£]|m
2008 | 2012 |n|R|F|r|alt|ulv|w|X|¥|?
2009 2013 |[A|B|C|D|E|F|G|H|J|K|L|M

4—3 &K=l (2010510 ARERKDIFE)
4-3 Numbering example (October 2010)

X

@
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5. B (BEEZIFSIE 25°C+3°C, 50%RH:30% BF& LET ., )
Ratings and Characteristics (25°C+3°C, 50% =+ 30%RH)

5—1 EERE
5-1 Responsivity (Rv)

Min. Typ.
BERE 3.0 mV 3.6 mV|
.Om .6m
Responsivity (Rv) - BB

BL, BERERIUTOREHRERTCOEZRET HHDTY,
Responsivity is measured with following system.
_ Ay94u7vv7° (1Hz)
aLE 140mm Lock-in Amp.(1Hz)

Black Body ey oo OO
R °° oo
] d| 47kohm Q| @ Q

—N
500K i (Er——
%\ 22uF
e / g = D oco®
*h=hhFayn - (1Hz) FoMRE Y Q0 ©

Mechanical Chopper (1Hz) Infrared Sensor [ ————
ryoxa-7°
Oscilloscope

2 BEREAEAZE

Figure 2. Test system of responsivity

5—2 ZAEBRBREE
5-2 Balance of Responsivity
ZRAEBEREE
Balance
BL, BEEZW=| (Rr-RI)/(Rr+RI) [ x100 &LZFY,
Rr : AZAEBORE
RI . EZAEBORE
Balance(%) = |(Rr-RI)/(Rr+RlI)|x 100
Rr : Response from right element

10% Max.

Rl : Response from left element

7V R S S (B
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5—3 R"IA /AKX

5-3 White Noise Level

R"IA4 /4K
White Noise

BEEH

- FAER . TEREENEEREFEALES,

-AIER 0 EEAEERRF OUTInF GNDIRFHEZAELET,
-RIERE 0 V—ILFRY I RA, BREFOKETAELETS,

Conditions for measurement

250mVpp Max.

- Test circuit : With the circuit shown in figure3.
- Measure Point : Across OUT and GND.
- Environment . In the electrically and optically shielded box kept at 25°C.
LM78L05 12VDC
v T ‘+I_ +
N 100u 47u
—i——o0 i}
; 33k ) 10n 2k | A ,%Zn |
2.2meg 224 33k 1meg
< 47u A'A% - ouT
A 30 . JNV\'——°
4.7k
9 L LM358 |
47k % 1ok M358 —1n 10k ;22k ==J
1n|
+
T 22u
GND
& > O

Gain:76.5dB (x6700)
$|8:76. 5dB (67 0014%)

3 FREREMER

Figure 3. Test circuit

7V R S S (B
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5—4 Y—RERE

5-4 Source Voltage
Y—RAEBE(VS)

Source voltage(Vs)

BE &S

- EAEE . 5 — SEBHIFELEAERREFEALET .
-AIER - FEREERREY AR EGNDiGFAE

-AIERE . BERV—ILERY I RERAWVRELET,
Conditions for measurement

03tol5V

- Test circuit : With the circuit shown in figure3.
- Measure Point : Across A and GND.
- Environment . In the electrically and optically shielded and temperature

controlled box.

5—5 I kAR

5-5 Warm-up Time

3L EAVY B
Warm-up time
BE &S

- EAER . 5 - 3EBREANERBEEALES,

-AIERE 0 YU FRRYy I RA, BREFOKRETAELET,

BL., BER. V- REEN’REBRICETSFETEIALLNYKREELFET,

30sec. Max.

Conditions for measurement
- Test circuit : With the circuit shown in figure 3.
- Environment : In the electrically and optically shielded box kept at 25°C.

Warm-up time is defined as time for Source Voltage to reach to
specified value from turning on.

B2 A A | OROE B



5—6 BREXE

5-6 Supply Voltage Range
2. 0~15. 0 vDC

5—7 #RY—RIKNEEH
5-7 Recommended Rs Value

47kQ =

= 200kQ

For Reference Only 7/17

BL. V—XR#EH Rs (I, SimF. GNDiInFfEER £LFET.

5—8 EZEEFKFA
5-8 Field of Vlew

5—9 HtFTq4IILEA—

5-9 Optical Filter
BB
ERME
RIFES

Transmittance

Material

Thickness

4 RERFA
Figure4. Field of View

UTORSDOEEBF®ICEIYET
Y)av
0. 5&0. Tmm

: the graph shown in figure5.

: Monocrystalline silicon

:0.5+0.1mm
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T Illllllll:;‘”@i"

4500.0 4000.0 3500.0 3000.0 25000 20000 1750.0 15000 12500 1000.0 7500 5000

5 FROMREBEFES]

Figure5. Transmittance of optical filter (example)
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6. {#EFEEEIF(Operating Temperature)
-25 ~ 70°C

7. {RTFRE S (Storage Temperature)
-25 ~ 70°%C

7. E#EZ Y /N2 —2(Recommended Land Pattern)

N Sy . GND
BIREEIRF Vin
(Power supply terminal) \ /7 A i
] o o
T @
NI
T} D, /7
< 8 o 4L
— 3.75 GND
5.40 B mm
Y—RE R imF Vout . .
Unit: mm

(Out put terminal)

9. 1) 7 B—IXA 2T ¥ %4 (Soldering Conditions)
- EBETICSRLES,
- 1) 7 0—ROERIEIFARATY,
- 70—FAFEIEFRATY,
- FTREEHLUSNTIHEADOEICIE., BANCHMICCHROL, SHEATIL,

Following figure shows temperature profile when reflow soldering.
- Cleaning after reflow soldering should not be applied.

- Flow soldering should not be applied.
-Please contact us when using other reflow profile except following reflow

profile.

B2 A A | OROE B
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Temp

240°c

220°C

180°c

150°c

100°c

0 HRREDC—BE

Peak temperature on product surface
240°C, 5sec. Max.

hnEAER
Heating
220°C Min.

Jo,
i3
Gradual in air

2°C/sec. M

Pre—Heating
150-180°C

Time(sec.)
SRR
Heating period 20sec.Min})
80-100 sec. 30-40 sec.Max.| 120 sec.Min.
< L < Ll E—

7. )70—(EATHTEE
Figure7. Soldering condition

7V R S S (B
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1 0. f##& - &~(Package and Marking)
-1 —)L1500fEURAL . &/ —ILICRE. BE. Ov FBESERTLET,

- T—TJREEE (TTImEFEICIMYE LR, FYRLEAD ELET,

- ROHSFEERIZHIE TETCVWAEATHY . ROHWSESTIZTHETETVWSIEZEEINILIC

TROHS-Y< * > &RRLFT ., *[FROHSIEFTDHETIZK YA-B—C--- LEFIZHRYF

T o *¥DINIIN MR T MR ELGDERIE, FMREXE TFEVEOERAFIRICEY
BDEBADRIGRR] ITXYFET,

*The tape for pyroelectric infrared sensor shall be clockwise. The feeding holes shall be
to the right side as the tape is pulled toward the user.

+A reel shall contain 1,500 pcs of pyroelectric infrared sensor and its reel label shall be
clearly marked with part number, quantity, and inspection number.

*The product which has ROHS-Y<*> mark on the packaging label is compliance with
RoHS directives. The alphabet in blank <*> will be changed Ato B, B to C, and so on
with every revision of the ROHS directives. Please refer to the document, "The
Marking for the directives on the restriction of the hazardous substances' use," to

check the directives corresponding to alphabets in <*>.

B2 A A | OROE B
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1 1. {5 (Reliability)
11— 1IEM 11 —-7THFTORBRZERLFT, TO&, BEICT 3KHE UL
BMELTHOBIELEEE, R1IDHEEEZBELES,
Judgment criteria for 11-1 to 11-7. After each one of the test, the sensor is kept for

three hours at room temperature, then it is evaluated with the following criteria.

x2 HIEE#E
Tablel. Judgment criteria
IHE FIEEHE
Items Judgment criteria
548 EZLWVEENHY FEA.
External appearance No significant damage
BEERE FEAMEICx L TEIEER 2050LLNTY
Responsivity Within £20% shift from initial value
JA4X MHEAE +100mV LLF T,
White noise within initial value +100mV
Y—REE HIBEENTT
Source voltage within rated value

11—1 BERRERER

11-1 High temperature
FEBERE 100°C+3°CIZ T, H00BFRIMEL £9 .
100°C for 500hours

11—2 KEMERR

11-2 Low temperature
BE;EE -40°C+3°CIZT. H00ERIME LET,
-40°C for 500hours

11—3 RREDHREHAR
11-3 Humidity

EERE 60°Cx3°C. j2E 95%RHT H00BfREIME LET,
60°C, 95%RH for 500hours

7V R S S (B
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11—4 894 9ILEAR

11-4 Heat cycle
-25°C+3°C. 305> — 25°C=+3°C. 304 — 55°C£3°C. 304 % 1HA1U)LEL T,
20E#YURLET,
20 times of the following cycle

-25°C, 30min.= Room temp. 30min.= 55°C, 30min.= Room temp.

11—5 RENEAER

11-5 Vibration
RENE KL 10~55Hz, £4RIE 1. 5mDIRENZ X, Y, Z0D 3AMIZER 6073 MAFET,
Apply vibration of amplitude of 1.5mm with 10 to 55Hz bands to each of
3 perpendicular directions (x, y, z) for an hour.

11—6 HERAR

11-6 Shock
TREFHEHEEIC T, 100GOMEEZE. XY, Z0 3ARICMAFET, (16=9.8m/s2)
Apply shock of 100G sinewave by standard shock tester to each 3 perpendicular
directions (x, y, z). (1G=9.8m/s?)

11—7 FAETEMS

11-7 Soldering heat
#10)70—F#ICT20Y) 7A—FTVWES . ZL2EE®DY) 70—(F1EE
D) 7a—%&, BRICAHALERIZITULETD,
2 times of soldering test on figure7.

The second is returned to room temperature after the first soldering test.

B2 A A | OROE B
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1 2. AFE(ACaution)
12—1 ARORE
12-1 Limitation of Applications
BHATDOWT, ZOBECRBENAGEIMEICREEZRETENLH D
Z0EAICLY., BEEUNERINIUTORERTEFERALLGELTTEL,
A—. BAEAORETLUTORRICHESZERASINELIGE, SHEVHLEDLE

LFAEVIRETOTITERLLESL,
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 liable

for any claims on the product.

OmZE#SFE QOFEHRE OBREHSI OXRTBAHIHKE OEBRESHR
©@mXgsE (BEE. JIE, Mm% ORBRESHSF

@IF WAL ZE O Dfth FRiHHs & RS O

. Aircraft equipment

. Aerospace equipment

. Undersea equipment

. Power plant control equipment

. Medical equipment

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

. Traffic signal equipment

. Data-processing equipment

© 00 N o 0o A WO DN PP

. Application of similar complexity and/or reliability requirement to the

applications listed in the above

12—2 Jxz—)LE—T7#EEDMN
12-2 Fail-safe
HERICHAN—EREOCFEENELEGEETY, ZREEHED-OIZTERMRIZHE
PRI —ILt—TJHEZLTHMLTT S,
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.

B2 A A | OROE B
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1 3. M Lo (Caution in use)

13— 1

BE s

13-1 Notice in design

1)

2)

3)

BATHHENLHE0, BIkMEZERIND £ 9 REBETHH S5 61,
WO T 4 V2 — DR E, BiAKEORM . KO, M RE 2 -+ L
TREW, RREIMES, MY a— MEDOKFRK LD 77,

In the case of outdoor use, suitable optical filter and water and humidity proof
structure should be applied.
BRICIZELEBERZFEALTT S,
To prevent failure or malfunction, Please use a stabilized power supply.
TROLIWRETITHERAWLEET L, BBELEZVBELAGVI EDF
BINFETOT, +HHRBOLIHERTELY,
Please avoid using the sensor in the following conditions because it may

cause failure or malfunction ;
a) RIEH OK, BHBESE) CEMEAR (BREAR. BERBIEHARE)
RU., BREBTOMEA,
In such a fluid as water, alcohol etc. corrosive gas (S0,, Cl,, NOx etc.) or
sea breeze.
b) BIRTTOEHER,
In high humidity.
c) KEt. BEIHEO~y N7 A MNMEOESN &5 250 COMH,
In a place exposed directly to sunlight or headlight of automaobile.
d)  BMZRIREZED B D5 T O,
In a place exposed to rapid ambient temperature change.
e) mRAE—4—, T7IVEOERETERZITHEFMITOFER,
In a place exposed directly to blow from air-conditioner or heater.
f) BWMREILNH LSBT TOREA,
In a place exposed to strong vibration.
g BRUVTERGE AN B 5 BT ORI,
In a place exposed to strong electromagnetic field.
h) HerYofmT ) 7NICHRAREE S RWEEY (77 ZA0BEE) 3
55T T O,
In such a place where infrared ray is shaded.
i) Z0ie, Eita) ~h) HICELSBERMTOREA,
In any other place similar to the above (a) through (h).

7V R S S (B
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13—2 RESIVEAR
13-2 Notice in handling and storage
1) BV orFET74NVZ 2B LY BEOTRNWT RS,
Optical filter of sensor should not be scratched or soiled.
2) EUYKREK, BLU. mFHBIEVNVEREZSEZLGVTTIL,
Strong shock should be avoided.
3) BMEIP. BLVEMEFOHSIEMTRELLVTT LY,
Electrostatics and strong electromagnetic field should be avoided.
4) mFE. BEMOT—EVIIVRANOHLIZIKETRELGVTTELY,
Sensor should be kept on conductive sponge.
5) BiR. ZiE. BROZVGAT. &iAR Ok, ARBES) | EMEAX (B
AR BREEYHRE) RV BAOFEET HIEMTRELLGVLTTEL,
High temperature, high humidity, fluid as water or alcohol etc., corrosive gas
( S0, Cl,, NOx etc.) and sea breeze should be avoided.
6) REREE. ABEREE-10~40°C, EAxHEE15~9%%& L. MIAR 6 » ALIA
[CTHERATEL,
Use the products within 6 months after receiving.

13— 3 EEH
13-3 Notice in mounting
1) AT BOWEEIITHRNTLIEE N, T 4 VX ITIHENDBMIE L7
WEDIZLTREW, JFT 4V Z OIHGRUTRRENED R & 72 0 £,
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.
2) HEAIE, " ETLREZBAL-ERRBICLLE, FEEZROVEELECAGY
T, BMALKRELBOFHZBAEREENMOLLGNESITRELTTEL,
Cleaning after reflow soldering should not be applied.
Optical filter of sensor should not be soiled because it may cause failure or

malfunction.

1 4. ABEL(N\Note)
1) CERICELTE., HHERICEESA KB TR T EE - #EZiToTL
AN
Please make sure that your product has been evaluated in view of your

specifications with our product being mounted to your product.
2) HWMALEKRECEHIAMERE, HHESHBTEEL-EREMN - £ -
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BREZARELEZDIDOTY,, HERZLEMALKREOLHNETZ &M L THEA
LIAZWTTELY,

You are requested not to use our product deviating from the agreed
specifications.

L(d, HHRE. HEZOMOBEMERICIE, MYSIZICEAT I EZNEIEELRE
I A LIETBEYITHNLDEFLTEYERT, #>oT. L. BMALERE
DI BEICHMAER SNBSS IC. REREE. PL. TEMBEFICHND
ZHOEXROHHEICEAL. ZEHSVEHBHANEEREZAHDBREHEZ DL
BERENHYFLTH, BHETIEZEVLAIRET, CHHoDFIEICD
EFFEL T, BIERGIERZHVEFICEVTHSBRLBLWV-ZE-IHBRBELL
F9,

We consider it not to 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, or intellectual property infringement liability clause, they will be deemed

to be invalid.
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