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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

Requi 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
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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

ete.

Part Numbe

IRS-B210STO1-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

61=70°02=50°

15.0VDC

2.0VDC

-40°C

70C

-40C

85C

0.80
2.50

IRS-B340ST02-R1

3.1 mVpp

3um

14pm

61=70°62=50°

15.0VDC

2.0VDC

-40°C

70C

-40C

85C

Ve
0.45 (a9 .45 40 45
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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

[ NOTE

=1 This is a PDF file. Adobe Reader is required to view, print, or download this file.
[ This document file is in RSS (XML) format. An "RSS reader" is required to read this file.
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EBRRMNMEE Y IRS—B210STO01 #MALHSESE
Pyroelectric infrared sensor Product specification
Date AR FERR YERK
7,Sept.. 2009 Approved by Checked by Prepared by

1. #EF(Scope)

LMALRERL. HLEBZOE S/ b —REFRBIERASNLIEE

BRE

BERFNMEL Y IRS—B210STO1—R1IZDOVWTHELET., CORZELSIZ

CHEADBAICIEFAMICHHEANTERT SN,

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. ¥3t & FE(Murata Part Number)

R4 : IRS-B210STO1

MRt A omORME AT
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3—1 SMRRUT
3-1 Outline Dimensions

1.90£0.05

1.00x0.05

— 040+005

- BRI AR

470003

0.80

240005
3.30+0.05

470+0.03

2.40+005

0.50+0.05

3

040005

0.00~0.04

040~0.15 ‘ _— GND

060+005

060005

0.10~0.15

J-AEBEH NiRF T E A [
out put terminal EREEINT
GND power supply terminal

(Vout)
ook 2o At s
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3—2 HNERERER
3-2 Equivalent Circuit

—O BIREEHTF(Vin)

—0 V—REEIHF (Vout)

4%};}

O G N DiiiF(GND)

4. F<(Numbering)
ROEEZENRvr—JAEICRTLET,

Part number and monthly number are numbering on the side of package.

4—1 HHSBERUVHEER
4-1 Part number code and Trade code
MR, BHEBEEHS 101 . WEFEZEKRS (0 ITTRRLET.
Part number code: 01
Trade code: G-‘I
4—2 HWEFAE
4-2 Production Month

HEAEICETIAJI—FIZTTRRLET, BETIHAIILLET)
Printed on the top of sensor in EIAJ code.

BAEMonth)| 1 | 2| 3| 4|5 |67
FE(Year)

[o4]
©
N
o
Y
-
-
N

2006 2010 [N(P|Q|R|S|T|U|VIW[X|Y]|Z
2007 | 2011 |a|blc|d|e|flglA]|jlA]|£|m
2008 | 2012 [n|RlF|r|a|t|ul|v|w|[X|¥ %
20009 2013 |A|B|C|D|E|F|G|H|J|K|L|M

4—3 RRPHl (2010510 AWERDIGE)
4-3 Numbering example (October 2010)

X

G

MRt A omORME AT
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5. T (BEESZTIHZSE 25°Cx3°C, 50%RHE30% FF&E LET, )
Ratings and Characteristics (25°C+3°C, 50% =+ 30%RH)

5—1 BERE
5-1 Responsivity (Rv)

Min. Typ.
BERE 3.0mv 3.6 mVv
.0m .6m
Responsivity (Rv) PP PP

BL., EERERIUTOAEHRERTHOEZRETSIDTY,
Responsivity is measured with following system.

B ny44y7uv7° (1Hz)

Black Body +5V oo OO

| o o o O

N I df47iohm || @ Q

500K . '
[”:I] IS +N |_
7\ 22uF
: T D O O @
MzhbFayn’ - (1Hz) MR Y QO @
Mechanical Chopper (1Hz) Infrared Sensor J |
1ynRa-7

Oscilloscope
2 BEREANEAX

Figure 2. Test system of responsivity

5—2 ZABBRBEES

5-2 Balance of Responsivity

R EBEREE
10% Max.
Balance
BL, BEZ®=| (Rr-RI)/(Rr+RI) | x100 &LZFET,
Rr ASZAEBDRE
=3 EZNEBORE

Balance(%) = |(Rr-RI)/(Rr+RI)|x 100
Rr : Response from right element

Rl : Response from left element

MRt A omORME AT
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5—3 R"UA /AKX
5-3 White Noise Level

R"IA4 /74X
White Noise

REEH

- FRAEK . TREZIERBZFEALET.

-AESR 0 ZEIERRERF OUTinF GNDIGFRZAELET,
CHIERIE 0 U—ILFRY I RN, BERFOKETAELET,

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
" .+I_ +
N 100u 47u
—i——=o i
;33k ‘_\N\ll()n_ 23k ; ._\/\/%2”_.
2.2meg 2 33k 1meg
47u A% ouT
A 10 VVv °
g - - LM358 J 47K
47k % 10k LM358 == 1n 10k ; 22k T1n
1n
+
T 22u
GND
L 4 \ 4 O

Gain:76.5dB (x6700)
FIi5:76. 5dB (67 00f%)

X3 JRERERR

Figure 3. Test circuit
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5—4 V—XREFE

5-4 Source Voltage
V—RXEE(Vs)

Source voltage(Vs)

BE S

- EARE : 56— SEHEEATEREERALET.
-AER - BREAEEREG AR & GNDinFE
-BIERE - BRI FRYy I RZRAVAELET,

Conditions for measurement

03t0ol1l5V

- 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 kA B

5-5 Warm-up Time

3L EAYY BFAE
Warm-up time
AEEH

- ERAER - 5 SEHIFELERERBEFEALES,

-AIERE . DU FRYIRA, BEREFEOKETRHELES,

BL., BER&. V- REENKREENICETSAETEILLNYFBELET,

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.

MRt A omORME AT
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5—6 EREE
5-6 Supply Voltage Range
2. 0~15. 0 VDC

5—7 HREY—RIEREH
5-7 Recommended Rs Value
<

<

47 kQ Rs

200kQ
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BL. V—REH Rs L. SIHF. GNDIHFEER £ LET,

5—8 1ZHEREHH
5-8 Field of View

70°

4
Figure4. Field of View

5—9 XFETAINLE—
5-9 Optical Filter

Bid 3R
HiRM&E yay
HEIREE : 0. 5+0.

Transmittance

70°

RERT A

LTORSDEBFEICEYVET

Tmm

: the graph shown in figure5.

Material : Monocrystalline silicon
Thickness :0.5£0.1mm
B & A A M ORE BT
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100.0 ———————— — . ——e
5T
90.0

0.0 '] Tt T N ;‘glf(:%‘u

45000 40000 35000 30000 25000 20000 17500 15000 12500 10000 7500 5000

5 FROMREBFFIES

Figure5. Transmittance of optical filter (example)

T T T LA

{7 V= 2 S (S )
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6. {#MA;RE B (Operating Temperature)
-25 ~ 70°%C

7 . {RTFERE & H (Storage Temperature)
-25 ~ 70°%

7. {Z# S K/8\42—2(Recommended Land Pattern)

N s . GND
EIREEIHF Vin
(Power supply terminal) \ —
] o o
I ®
N o™
o I .
q— O
s 3 8
— GND
5.40 B : mm
Y —XEEIHF Vout . .
Unit: mm

(Out put terminal)

9. 1) 7 O—I[FA T 1T 5H(Soldering Conditions)
- EHETICRLED,
- ) 7 0—ROEFRETATY,
- 7O—FAFEIEFRAEITY,
- TREHLUNTIEADKRICE, BANCHECIHEREOL, THEATEL,

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.

MRt A omORME AT
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Temp.( °C)

240°C

220°C

180°C |-mmmmmmmm e

150°c

100°C |-----ff--tommmmmmeee
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240°C,

HEREOL-YERE
Peak temperature on product surface

5sec. Max.

Heating
220°C Min.

2°C/sec. M

FE
Pre—Heating
150-180°C

i

Gradual in air

120 sec.Min.

Downloaded from Elcodis.com electronic components distributor
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Heating period 20sec.Min})

80-100 sec. 30-40 sec.Max |
< < < >

7. )20—FAEFIT&EE
Figure7. Soldering condition
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1 0. #& - &’r(Package and Marking)
=11 —JL1500fE4RM L. &) —ILICHRE. #E. Oy FESEXRTLET,
- T—TJREEE (T—TImEFANICERYE LB, ZYRLER) ELET,
s ROHSIEHIZHIETETWVAERZTHY . ROHSHESICHETETVWEIEEZAESAILIC
TROHS-Y< * > &HRIRLFET, *[FROHSIERDHRETICK YA—B—C--- L ERIZHY F
o *DIVIIN I TRIT MR ELBHETIE. MMREXE THEVEOERFIRICEY
BDETADHIRR] IZEYET,
+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 <*>.

MRt A omORME AT
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1 1. {SfEM(Reliability)
11— 1EAL 11T —7HFTOHREZERLET ., TOHE. FERIZT 3KMHE Lt
MELTHORAIEL-EE, R1DHEREZHELET,
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 FIEEE
Tablel. Judgment criteria
I5H HIEEHE
ltems Judgment criteria
5V ER ELVEEN DY FEA,
External appearance No significant damage
BEERE PMAMEIZx L TEIEER 200LLATY,
Responsivity Within £20% shift from initial value
/4R HE +100mV LIFTY,
White noise within initial value +100mV
V—REE BREENTY
Source voltage within rated value

11—1 ZEBREFE

11-1 High temperature
BEEE 100°C+3°CIZT. S00BfEmE LET,
100°C for 500hours

11—2 KEKRERER
11-2 Low temperature

BIFEEE -40°Cx3°CIZ T, 500RMIME LET,
-40°C for 500hours

11—3 SEREhHREAR

11-3 Humidity

FERE 60°C+3°C, EE 95%RHT S00EFREIME LET .
60°C, 95%RH for 500hours

MRt A omORME AT
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11—4 BYA47ILER

11-4 Heat cycle
-25°C+3°C. 304 — 25°C=x3°C. 304 — 55°C£3°C, 304 % 1HA4 U JILEL T,
0E#BYRLES,
20 times of the following cycle

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

11—5 RENAER

11-5 Vibration
RENEIRE 10~55Hz, 218 1. 5mDIRENZ X, Y, ZD 3AMIZHEAR 600 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 FHERR

11-6 Shock
BEGERBREICT, 100GOMEEZE. X Y, Z0 3ARICMAES, (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 [FAETEME
11-7 Soldering heat

R10YI7O—FH#IZT2E@Y 7A—%TVET . EZL2EBEDY Ja—(L1EE
DY) 70—%&, BRICHELEZRIZITVET,
2 times of soldering test on figure?.

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

MRt A omORME AT
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1 2. MNFEE(ACaution)
12—1 ARORE
12-1 Limitation of Applications
LHBIZONT, TORBOBBENAGELIHECARELRETBANSD
FEAICLY., BEEMINERSNAUTORARTIHFERALLNVTTEL,
F—. BAZAOEETUTORRICHEAERZFERAINLIGE., S EVHNEDLE

FEWVDIDREFTOTITERLEZSL,
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#IFE QOFHHKIHF QBEMHI OREMHIEESTE OEBRESF
©@mEaR (BEE, JIE, wM%E) OXBERESHSS
OIFHALE R ©@F Ol FFikkR & [F1%E 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 o B~ WDN P

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

applications listed in the above

12—2 Jxz—)LE—J#EEDMMN
12-2 Fail-safe
LERIIAN—BREOREENELGETYH. ZRKEH LD -DICTEREMITE
METz—ILE—THEEZLTHMLTT L,
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.

MRt A omORME AT
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3. fEf EoE (Caution in use)
13—1 EREtEF
13-1 Notice in design
1) BATHEHINLGEC, BARELZERIND LD RERE THEH SN2 5E1E
WEIR T 4 NV Z— O E, BiKEEORMH., KO, #iE ﬁ%%‘?%ﬁ“/\ﬁ’ﬁb

TFE, EEEC, By 2 — MEDOFIK &2 £7,
In the case of outdoor use, suitable optical filter and water and humidity proof

structure should be applied.
2) BRIZFZRELEBREEALTTSL,
To prevent failure or malfunction, Please use a stabilized power supply.
3) FTROLIWKEBTIHERAWNLELET L, BEELLYEELLGZW I ENF
BEINFEITDOT, +HZHRBOLIFEATELY,
Please avoid using the sensor in the following conditions because it may

cause failure or malfunction ;
a) R OK. BHBEE) OEMEAR (BREBRAR. Z2ERBRIETRE)
RO, #BRFPTOER,
In such a fluid as water, alcohol etc. corrosive gas (S0, Cl,, NOx etc.) or
sea breeze.
b) EIETTOERFER,
In high humidity.
c) KEt, BEIHEO~y R A NEOBESZZIT 55T COMH,
In a place exposed directly to sunlight or headlight of automobile.
d)  BIMRIREZED B D5 COEM,
In a place exposed to rapid ambient temperature change.
e) BEAE—F2—, I7AVEOEREEEZITHIEMTOFER,
In a place exposed directly to blow from air-conditioner or heater.
f) SRVMREINHHIBFTTOER,
In a place exposed to strong vibration.
g) TRVWVERLE AN & 25T TORE,
In a place exposed to strong electromagnetic field.
h) YU VORAT Y TNICHRMEEZE S R WEEY (77 ARBESE) RNd
D8P COREH,
In such a place where infrared ray is shaded.
i) Ofth, Eita) ~h) EIZEL LB TOER,
In any other place similar to the above (a) through (h).

MRt A omORME AT
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13—2 RESIVERAK
13-2 Notice in handling and storage

1) MECPORFETANZEFLIZY ., HEDITFRNTFIN,
Optical filter of sensor should not be scratched or soiled.

2) UYEREK, BEU, HFHICBROVEEEZSEZLVTTEL,
Strong shock should be avoided.

3) MERVC. BLVEHEKFEOHIGIITRELLGVLTTSL,
Electrostatics and strong electromagnetic field should be avoided.

4) WmFE. BEEROT—EVIIURANLALEZKETRELLGLVLTTEL,
Sensor should be kept on conductive sponge.

5) ®iR. 2. BROZWERT., &EP OK. ARBES) | BHEAR (EER
AR ZBRBIEMARE) RV HRADEFEET B TRELLGEVTTIL,
High temperature, high humidity, fluid as water or alcohol etc., corrosive gas

( S0z, Clz, NOx etc.) and sea breeze should be avoided.

6) JRERKEE. AEEE-10~40°C, HEXHEE15~9%& L. A% 6 » ALK
[CTHEATEL,

Use the products within 6 months after receiving.

13— 3 EEH
13-3 Notice in mounting

1) IZAEATFZOWHIIITORNTLIZEN, ET2HFT 4 N ZITIHIHMFAE L7
WEIZLTFEW, KFT7 4V Z OIGIUTREMED IR L 720 £7,

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) HEREF. " ETHREZBA-ERKEICLL L, FHEEROMERELGCRY
T, BMALKRELHOFHEZBAEENM MO LG NE SITEELTTEL,
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. NBEL(\Note)
1) CHEAIKELTE., HEAIREShRETR T - BT oTE
LY,
Please make sure that your product has been evaluated in view of your

specifications with our product being mounted to your product.

2) SMALKREBICERHINLMRE. B SHBTEEL-EREN - &4 -

MRt A omORME AT
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RIEZAMREL-LDTY, BRHREZLMALHREDEBANBRE &M L THEA
LIEWLWTTELY,

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

3)  HEEK, AHE. HEZOMOFRMEMICE, RYSIEICETIRNERER
BIAZLXBEYUTLRVWELDEFELTHEYET, #oT. L L. SMALEE
DS LEICHAMMER S NI-ES I, REREE. P L. ITXMBAEFIIHLD
LHDEFROHEICEAL. ZEHLIVEBHANEEREADHBAIEBADHELD
BRENHYELTEH, SHEIIZZEVLIARES, CAHDFHEICD
FFELTE, BIEREGIERZNEFICAEVTESBRLBLWV-1ZECBRELL
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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