1 Y. DESCRI PTI ON PYROELECTRI C | NFRARED DETECTI ON ELEMENT AND | NFRARED

SENSOR USI NG THE SAME Technical Field [0001] The present invention
relates to a pyroelectric infrared detection elenent for detecting infrared
and an infrared sensor using the same. Background Art [0002] The

pyroel ectric infrared detection elenent (a pyroelectric elenent) detects
infrared by use of the pyroelectric effkct. Such a pyroelectric infrared

detection el enent has been fre r an infrared sensor such as a
human body detection sensor foﬁbﬁ%ﬁgﬁg@ovemnt of a human body.

[ 00031

PYROELECTRIC INFRARED DETECTION ELEMENT AND INFRARED
SENSOR USING THE SAME

Technical Field
[0001]

The present invention relates to a pyroelectric infrared detection element for

detecting infrared and an infrared sensor using the same.

Background Art
[0002]

The pyroelectric infrared detection element (a pyroelectric element) detects infrared
by use of the pyroelectric effect. Such a pyroelectric infrared detection element has been
frequently used for an infrared sensor such as a human body detection sensor for detecting

a movement of a human body.

[0003]

The pyroelectric effect is a phenomenon that electric charges are generated on a
surface in response to a change in a temperature. When infrared strikes the pyroelectric
infrared detection element in an equilibrium state in which electric charges resulting from
spontaneous polarization are neutralized by ions from an external air, the infrared heats a
pyroelectric substrate, and a temperature change of the pyroelectric substrate occurs.
Such a temperature change may break the equilibrium state of electric charges, and then

electric charges are generated on the surface of the pyroelectric substrate.

[0004]
As an infrared sensor using a pyroelectric infrared detection element, an infrared
sensor that a pyroelectric infrared detection element and a current voltage conversion

circuit are housed in a single package has been well known. The current voltage



The pyroelectric effect is a phenonenon that electric charges are generated
on a surface in response to a change in a tenperature. Wen infrared
strikes the pyroelectric infrared detection elenent in an equilibriumstate
in which electric charges resulting from spontaneous pol ari zation are
neutralized by ions froman external air, the infrared heats a pyroelectric
substrate, and a tenperature change of2the pyroel ectric substrate occurs.
Such a bEMRELALMEEIt GBS UFBY tHc6Nert Becu@riitl |chREdURY St:abRnRtint & @bl
charges, and then electric charges are generated on the surface of the

pyr oel ebtrgdes genHrsted att ehe pDdBKdtric infrasl dutedtioh redmecht S00Voltagk Rignal and
pyroelectric infrared detection elenment, an infrared sensor that a

pyr oel dber petpupyt ther pgulienteveltagn sedradredn awl aa odtaredhsensol tthg @yewtrelisi on
circuit. gre housed in a sjngle package, has be |1 known. The current

vol t agéngareéﬁegeaﬂ%ﬂ@rn&m bi' EEheanes 8h??tgl&Bé§‘9»t%%&oW§%%utw TEH taused
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detection elenment | oltage signal a en outputs the resultant

vol t agebsvedakurrddt SGaBe 3BnIdRfibRcBduis RSNbyind RE AYItACIREL bitbeti thidsMied
detection el enment has inpedance of about 100 GS2, and a current (out put

cur r entFEBudpla tesibtérlom Hehe wellneed .edirsiuch h pfirraniedhlidgt eatvieotioretieneginthd s very
weak. In view of the above, a current voltage conversion circuit enploying
an el ectectric figlg eHedftransisterigngpd foas imprriamee gonyersioneand by ith gaterrenpeched |

used. I n, such current voltage conversion circuit,. the electric field

of fect 1§ inerefafit s 4R B HFer Sl s mioh b Pl
connec%,gg, JoRabd16r tRY b REI RSN Errl Dt LatRE det ection el ement, and the resistor
is used for determning a gate voltage of the electric field effect

transi stor. [0005] As the above pyroelectric infrared detection

el ement, a dual elenent (a dual-type pyroelectric infrared detection

el ement9008hd a quad el enent (a quad-type pyroelectric infrared detection

el ement) have been put to practical use, The dual elenment is defined as an
el ement i ngwﬁb% RPEXROPYTPYRTEIE S8 ?%%ngetﬁféwselﬂnﬁ% ar @bﬂlr RS ﬁgf‘t?é'rw&e) are
provid . S| ngl gel ectric substrate, The d el.enent i s,defined as
o el e ety BELORL SR HOR o B I B B S byt e
pyroel eatdrb@ detbsdd aletrenBasivd@Ren 38t t1FrRAOMGsPY DR @6d1Tcldmdrfif AELEkd
detection elenent, a single element (a single-type pyroelectric infrared
det ect hoan eleammnts) walchawhdizhlb eenriving pd1ds infratddoateiviage paiftlieareiprgtidedtoe ment

is defined as an elenent in which a single |light receiving part is provided
to a sPrglee pyrdetteissubeiraighsThagead ¢lopes]is defined g amelegispyen whicbdbwct ric

infrar detection el ement,. the roelectric. s trate. i s. made, of
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surfaces of the pyroelectric substrate in a thickness direction so as to be
opposi tidfited saeh déhent andvhactparsingle lidls pycivelgesdrtiic mubded at e single

pyroelectric substrate.

[0006]

In the above pyroelectric infrared detection element, the pyroelectric substrate is
made of pyroelectric material, such as, ceramic material (e.g., PbTiOs, PZT, PZT-PMN (:
Pb(Zr,T))O3-Pb(Mn,Nb)Os), single-crystal material (e.g., LiTaOs), and high-polymer
material (e.g., PVF2). In addition, the light receiving part is constituted by paired two
electrodes formed on opposite surfaces of the pyroelectric substrate in a thickness

direction so as to be opposite to each other and a part of the pyroelectric substrate



- 3- interposed between the paired two el ectrodes. Besides, each el ectrode
may be made of electrically conductive infrared absorption material (e.g.,
Ni Cr). [00071 Further, as the above pyroelectric infrared detection
el ement, an pyroelectric infrared detection elenent in which a plurality of
the light receiving parts is forned gt a center of the pyroelectric
substrate and out put term nal units are forned at respective opposite ends

of the ipyiPRkeGbivwden U Haidll @wdNectiot b MRBIES AER efcofrb®A a9 KeoMARE LI t he
el ectrodes of each light receiving part to the output termnal units

r espectdlacaligallygsndetne wdtdrek alosamptia haterddEumeNiCrl: JP 3773623 B2). In the
pyroelectric infrared detection el enent disclosed in docunent 1, the

el ectrodes of the light receiving part, the output termnal units, and the
mﬁring[@@ﬁis are made of Ni Cr. [0008] Wth regard to the infrared
sensor I'ng the pyroelectric infrared detection elenent, even when the

l'ight receipyjig, PRI gh?fabtobg @%a@étﬁgtﬁmﬂdﬂfa@%ﬁ& d&érﬁﬁﬂi o, §LETRA vic

receives no infrare roma detection object (e.g., a man body), a fal se
oper at iifftated detdceibly ele@heDE€ G kvhibhen pmralifyITRRE BEM € c&ihidBgR refis Soinfeaudi Ng
environment (usage environnment). In view of the above, in such an infrared
sensor certerwalthe ypeeloyirsedubetraiecandpripredeengcunitnae omend aphegleciivge
configured such that external naise occurring sinmultaneously in the

r especttPRIERIRogihe PEESISFgSRsfade QBAEIEE Rl YlenBrmedito cennssedhqe. g. |

docunen - WO 2006/4.120863 Al , a ocunent, 3. . 2006/ 11212 0009]
Docurene S FOR o iy e Pl HECHIERL efuonk SRSty i pe

det ect iy RASHEE, | SocBReRIMPURt 23603 BPaCKaGR- pyhbBleRRCkAAGrddS 1SRAS t Ut ed
by a package body and an optical filter. The package is shaped into a box

havi ng ekmeapelixetbsediii doeumedlitel, ope i diadtrofied vEthd Bglatordceigingeghrt, OtHer @npai t
infrared and is placed so as to cover the opened surface of the package
body. terogsd unisnandideunene rarigiase madest Nifat t he package body made of

el ectrical insulation ceram c can be used as an alternative of the package
body

[0008]

With regard to the infrared sensor using the pyroelectric infrared detection element,
even when the light receiving part of the pyroelectric infrared detection element receives
no infrared from a detection object (e.g., a human body), a false operation is likely to occur
due to a temperature change of surrounding environment (usage environment). In view
of the above, in such an infrared sensor, a dual-type pyroelectric infrared detection
element which is configured such that external noise occurring simultaneously in the
respective two light receiving parts cancels each other out is used (e.g., document 2: WO

2006/120863 A1, and document 3: WO 2006/112122 A1).

[0009]

Document 3 discloses an infrared sensor that a pyroelectric infrared detection
element is accommodated in a package. The package is constituted by a package body
and an optical filter. The package is shaped into a box having an opened surface. The
optical filter is configured to transmit infrared and is placed so as to cover the opened
surface of the package body. In addition, document 3 discloses that the package body

made of electrical insulation ceramic can be used as an alternative of the package body



-4- made of netal. [00101 Further, in the past, there has been
proposed a pyroelectric infrared detection el enent capabl e of suppressing
popcorn noi se occurring in an unexpected fashion due to a tenperature
change of surrounding environnment (c.f., docunent 4: JP 10-300570 A). In
the pyroelectric infrared detection el ement disclosed in docunent 4, a
single-crystal LiTa03 substrate has a4-4rst part interposed between paired
two el egddedlamtaind a second part other than the first part. The first part
is designed to have a single domain structure with a defined spontaneous
pol ari zation direction. The second part is designed to have a nulti-domain
struct%re ith a randomy oriented spontaneous polarization direction. Mn]
In the %%%xﬁinfrared sensor, for exanple, it is considered that a path in

whi ch heat | t.i f t t h in the. di .
envi ronment TRk Andebtu RGSLHE RYPOBIBETF & IAPTETER BBEREL MERC enent
may 1 neldide s 3aRdidlof RiphtsSlle bhFeok bkt BturiERn AP uh&HPRSEEHRhnf e

package to the pyroelectric infrared detection el enment via gas Inside the
packageemperpir chiingdhéfGuridnadingsdviramhee@if., idsciniansf: gPr edsdosema) helnpackage
to the pyroelectric infrared detection el ement via object supporting the
pyr oel ¢kt myroelarfnianedaddt dgeiton ebwrentdisclvséden tdveupeantkdge, siagd-aygat h in

which the resultant. heat is transferred fromthe pagéa%e to the
pyr oel detascsuppptsrhas Btddproitepasrdetvren ptd BR Sestedes pod pogecond
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uences given eli eceiving part b enperature change
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mat eri al of the package, a distance between the package and the

pyr oel ecthave al nfultddeciatdeseattiuen watie aerindoaiyd opestetl | pontaakats peisriasnmg

circuit components constituting the current voltage conversion circuit and
- . 5-  direction.

[0011]

In the past infrared sensor, for example, it is considered that a path in which heat
resulting from a temperature change in the surrounding environment is transferred to the
pyroelectric infrared detection element may include a path in which the resultant heat is
transferred from the package to the pyroelectric infrarea detection element via gas inside
the package, a path in which the resultant heat is transferred from the package to the
pyroelectric infrared detection element via object supporting the pyroelectric infrared
detection element inside the package, and a path in which the resultant heat is
transferred from the package to the pyroelectric infrared detection element via heat

emission.

[0012]

Consequently, with regard to the prior infrared sensors, it is considered that
influences given to the light receiving part by the temperature change in the surrounding
environment may be different depending on a shape or material of the package, a distance
between the package and the pyroelectric infrared detection element, and position

relations among circuit components constituting the current voltage conversion circuit and



the pyroelectric infrared detection elenent. [00131 Hence, nerely
using a dual -type or quad-type pyroelectric infrared detection el enent as
the pyroelectric infrared detection unit is not enough to cancel influences
caused by tenperature changes other than tenperature changes simultaneously
occurring in the respective light receiving parts with regard to external
noise. In brief, the prior infrared semsor can cancel influences caused by
a t enpehabHhLElERIEBale dRteeRECEbed:.di rection of the pyroelectric infrared
detection elenent, but is likely to be affected by influences caused by a
tenperature change in a direction other than the specified direction.

[ 0014] Wth regard to the pyroelectric infrared detection el enent,
when t h@0¥3énperature of the pyroelectric substrate is changed, electric
charges are generated at entire opposite surfaces of, th roelectric
SUbstrat e FATENEFHY SRRESSTH tae oo R AITosIEE i B PO AL G IERE R ¢

| nfrarod fe SRkl O CLAROl noRLESH LhE 1E1BF SRR BCRCLAAdnfe fol hfeflfIET L haN

t he Iiﬁﬁt elving parts irn additfron to e ric charges generated at the

light reGeiMidIe dBahLsS Gher MWL RGadird chised WiRlliad R0y NRbutHgl ind ehd he
current voltage conversion circuit provided as an external circuit. Thus,

t he Sl Mhegpattive light lredeliyg partbevitbecpedsedxtiuealtia. chabgel, the pihe inéaper at ur e
of the surroundin%denvironnent. [ 00151 Furt her, docunent 4 discl oses
a pr océersoptarf eaneelantlionges erarspd b alterperpturp ghangedy agaeated digecdloawbite | n
this process, . first, electrodes are forned on o site.surfaces in .a

thi cknaSeeiiscpPar ot ihsp ety G SRy +a0s “BEBe! PEIRCARE R R, the
Li Ta03 ,SURSLHLALE chin P8R EEHrdiBoh BtHel Endd bl Spd SHRESiARHEE, SO as not to show
pyroel ectric properties. Subsequently, the Li Ta03 substrate is cool ed down
to a roomtenperature while a high electric field is applied between the
opposite el ectrodes. Consequently, adopting the process disclosed in
docunmef@014] i ncr eases the nunber of steps of the process for fabricating the

pyroel ectric infrared detection element, and therefore the productiqp cost
t her eof mW1th_@gaq§etoithe Ipé;%éﬂd’grlc infrared detection element, when the temperature o

the pyroelectric substrate is changed, electric charges are generated at entire opposite
surfaces of the pyroelectric substrate in the thickness direction. Hence, in the prior
pyroelectric infrared detection element, electric charges generated at a site other than the
light receiving parts in addition to electric charges generated at the light receiving parts
are outputted via the output terminal unit to the current voltage conversion circuit
provided as an external circuit. Thus, the S/N ratio is likely to be decreased due to a

change in the temperature of the surrounding environment.

[0015]

Further, document 4 discloses a process of fabricating the pyroelectric infrared
detection element. In this process, first, electrodes are formed on opposite surfaces in a
thickness direction of a single-crystal LiTaOs substrate. Thereafter, the LiTaOs substrate
is heated up to the Curie temperature so as not to show pyroelectric properties.
Subsequently, the LiTaOs substrate is cooled down to a room temperature while a high
electric field is applied between the opposite electrodes. Consequently, adopting the
process disclosed in document 4 increases the number of steps of the process for fabricating

the pyroelectric infrared detection element, and therefore the production cost thereof may



Di scl osure of Invention [00161 In view of the above insufficiency, the
present invention has been ainmed to propose a pyroelectric infrared
detection elenment and an infrared sensor using the same which are capabl e
of suppressing outputting electric charges caused by a tenperature
variation of a surrounding environnment via an output termnal unit, w thout
deteriorating pyroelectric performange of a pyroelectric substrate. [0017]
The fingth,aepegt of the pyroelectric infrared detection elenent in
accordance with the present invention includes a pyroelectric elenment, an
output termnal unit, a first wiring part, and a second wiring part. The
pyroelectric elenent includes a first electrode, a second el ectrode

opposi tlisdesurdef fnyvenfione| ect r ode, and an infrared absorption part having
pyroelﬁétric properties and interposed between the first electrode and the
second ‘&Y%t rode. The output termnal unit includes a first output termna

¢ al i . by th
and a secopd Quf pyf 5§ng111r1]sat‘1fﬁ<:l'fsr1e<:9,ttf(1)18r reg%k{ RGELASh fa SHEL G e<99o”§£?ﬁ%s%?a y the

pyroel ectric el emsnt -1 n response ange in a tenperature. I rst

Wi ring phadelechi$e B@SONQELRCABRMEETE atd18n TdfFSbd QU U tusin@r ikt Rahetvhitin@rd | 1 St

el ectrode. The second wiring part is designed to connect the second out put
t er m nahpdbde ttheppecend cat@ating dectrichhatdes shueddyta Boeerstukovamgticonofan fi r st
surface of a pyroelectric substrate made of pyroelectric material in a

t hi ckn€¥EOBRHBE CRORONIIHY Yo aBrmatisitdetnipab und, Vhatdleeriratiag phtresgiiaace of

t he pyrogJectric subst{ate ig_ghe t hi ckness direction. The infrared

absor pPPBATHIE Of & PHREICABY X85t Sart of the pyroel ectric substrate

i nt erposed between the first electrode and the second el ectrode. The first
output term nal and the second output termnal are forned on the

pyr oel ¢@jir7i ¢ substrate. The first wiring part includes a connecting |ine
and a canceling line. The connecting line is constituted by an electrically
conduct i veThafisat afprchetitherpytrdrdectiic stfraged flatledimoelanentongormdaicetwigh fhe st
output terminal to the first electrode. The canceling line is designed to
cancel PEISERE Ivenitapghdey a furelesttintleprat cormidryt tsgnmahanitna ABshBHEE to a
change_in a_,- 7 - tenperature f the r.oel ectri.c .substrate., The,canceling
e gufbont i fieaat BPRR arhoa e Ao REER TR S BIar B R
second s &dhd 3ER L3R %ﬁﬁsﬁe he tROtA-GH LieGhkdde, GAA '}%Cih?ﬁré&)aﬁﬁ?pt?%g%%? 1ehveed rode

but to be electrically connected to the connecting |ine. In the

secondpaspketricqirop dreiepyiid altepbsddcbet wédanathe dirgtedlet tadeanéltkerestbnd aleaieedy. dance
with the present invention, in addition to the first aspect of the
pyr oel d&e optput ritrrainali vaidtindudena drdneviput teheinsdnad|d myond aetrus tendsek i cal |y
ggzzgg%g %qcl)'l %{gsacgigg naegltnl‘rggt lgér?e?‘atség bajfs t}tleo pgx%\éﬁecttrﬂ:eel%%rergt Er? trggl}olrlgé t(?' Sa the
change in a temperature. The first wiring part is designed to connect the first output
terminal to the first electrode. The second wiring part is designed to connect the second
output terminal to the second electrode. The first electrode is formed on a first surface of
a pyroelectric substrate made of pyroelectric material in a thickness direction. The
second electrode is formed on a second surface of the pyroelectric substrate in the
thickness direction. The infrared absorption part is defined as a part of the pyroelectric
substrate interposed between the first electrode and the second electrode. The first
output terminal and the second output terminal are formed on the pyroelectric substrate.
The first wiring part includes a connecting line and a canceling line. The connecting line
is constituted by an electrically conductive layer formed on the first surface so as to

connect the first output terminal to the first electrode. The canceling line is designed to

cancel electric charges generated at the connecting line in response to a change in a



[ 0019] In the third aspect of the pyroelectric infrared detection

el ement in accordance with the present invention, in addition to the first
or second aspect of the pyroelectric infrared detection elenent, the

pyroel ectric substrate has a first end and a second end in a first
direction perpendicular to the thickness direction. The pyroelectric

el enment is positioned in a center part-of the pyroelectric substrate in the

first QE&F%E@I@ of T g fpgffo%Iec&H:t Beibstia@s. M ML chicclib ek & bhgithidashyend. The

second output termnal " is formed at the second end. [0020] In the

f our t h eepesily odontiheivy iayet &ciniddc oh nfheascedndetisfatd en @ endrt notn daeadr dance
with the present invention, in addition to any one of the first to third
aspect sonfectadeo phye epsprdtele¢teodiedut s ecdeledtieddlyi wanedtehiorthe conpeceambesi ng | i ne
is electrically connected to the connecting line via the first output
termnal. [0021] In the fifth aspect of the pyroelectric infrared
detectq&ﬂé?lenent in accordance with the present invention, in addition to
any one of 'the first to fourth aspects of the pyroelectric infrared

detection el giBREondlNBeEINAR!JyAE1ddcAE S rE PAITBLiRRIASEAtaNn hecokfirce WHIECT | NY
line. -8- [00221 In the sixth aspect of the pyroelectric infrared

det ect ithe peisemeinventivnatc addlane ¢o Wiet first hepept efSstbatpyraeleentic Orfrared detdcliidn on t o
any one of the first to fifth aspects of the pyroelectric infrared
det ect ielsmealtcre gancetipg lipg ircdeqtriepllyi caangeseddiedhe pradieeignghinesa etodane thi dt h as

t he connecti ljne N
same potré%tlai as the connecting line.

[0019]

In the third aspect of the pyroelectric infrared detection element in accordance with
the present invention, in addition to the first or second aspect of the pyroelectric infrared
detection element, the pyroelectric substrate has a first end and a second end in a first
direction perpendicular to the thickness direction. The pyroelectric element is positioned
in a center part of the pyroelectric substrate in the first direction. The first output
terminal is formed at the first end. The second output terminal is formed at the second

end.

[0020]

In the fourth aspect of the pyroelectric infrared detection element in accordance with
the present invention, in addition to any one of the first to third aspects of the pyroelectric
infrared detection element, the canceling line is electrically connected to the connecting

line via the first output terminal.

[0021]

In the fifth aspect of the pyroelectric infrared detection element in accordance with
the present invention, in addition to any one of the first to fourth aspects of the
pyroelectric infrared detection element, the canceling line is formed opposite to the

connecting line.



[ 0023] In the seventh aspect of the pyroelectric infrared detection

el ement in accordance with the present invention, in addition to any one of
the first to sixth aspects of the pyroelectric infrared detection el enent,
the pyroelectric infrared detection el enent includes "N' of ("N' is even
nunber and is equal to or nore than 4) of the pyroelectric elenents. The
"N' of the pyroelectric elenents are arranged in an "ni' by "n" matrix
manner (each of "nm and "n" is even thmber, and "m' * "n" = 16). [0024]

In the eighth aspect of the pyroelectric infrared detection elenent in
accorddoe@z2iwi th the present invention, in addition to any one of the first
to seventh aspects of the pyroelectric infrared detection el enent, the

pyr oel ect r I thenfixdr aspectet dbe Pruveletteisanfrafedrdebestion glepransg én ageogdgnee with
penetrating through. the Qel ectric sybstrate i.p,the thickness direction.
The sl itt® Pgesﬁl‘étsli“&‘ﬁ&t?nt g g%/f{lﬁl‘b‘h??oaf‘[yﬁ?é‘ei Fheaed t%ﬁgbraﬁi"?c %O%EFtpyr‘{egiﬁ%‘]

In the 191’1'9%5({3%%?1&5 ePefmetnlaethB%'éggelli tlfn'ecls Id@éig:?de% lga%etﬁg 'sgﬂle%iﬁﬁf Q% thd!
accordance w e present inventfon, 1n addition to any one o he first
to ei ghtimeagReGHs of the pyroelectric infrared detection element, the
second wiring part includes a second connecting line and a second canceling
| ine. The second connecting line is constituted by an electrically

conductive_ layer formed on the second surface so as to connect the second
out put [@®&Bki nal to the second el ectrode. The second canceling line is

designed t ancel electric.gharges generate he second connecting |ine
in respons ﬁbe aevéﬂﬁhégef%ogﬁle-@g?‘%‘é‘rg%ﬂér“éﬁﬁrreg_‘%%ec%]ﬁg ez‘if?%lgl e i
substr alify N6 SRR LANEEhI NQjdid R hiy ©ROFithuliad BY sAbh BLELES LER ¥
conductive layer tforned on the tfirst surface so as to be not directly
connecipgtbeledtridenfiradedt deeatdn Uendyt the® BobLit ringakddy deastient ddment t he
second connecting line. [00261
includes "N" of ("N" is even number and is equal to or more than 4) of the pyroelectric
elements. The "N" of the pyroelectric elements are arranged in an "m" by "n" matrix

manner (each of "m" and "n" is even number, and "m" * "n" = 16).

[0024]

In the eighth aspect of the pyroelectric infrared detection element in accordance with
the present invention, in addition to any one of the first to seventh aspects of the
pyroelectric infrared detection element, the pyroelectric infrared detection element further
comprises a slit penetrating through the pyroelectric substrate in the thickness direction.

The slit is designed to surround the infrared absorption part.

[0025]

In the ninth aspect of the pyroelectric infrared detection element in accordance with
the present invention, in addition to any one of the first to eighth aspects of the
pyroelectric infrared detection element, the second wiring part includes a second
connecting line and a second canceling line. The second connecting line is constituted by
an electrically conductive layer formed on the second surface so as to connect the second
output terminal to the second electrode. The second canceling line is designed to cancel

electric charges generated at the second connecting line in response to a change in a



The first aspect of the infrared sensor in accordance with the present

i nvention includes a pyroelectric infrared detection el enment defined by any
one of the first to ninth aspects of the pyroelectric infrared detection

el enment. [00271 In the second aspect of the infrared sensor in
accordance with the present invention, in addition to the first aspect of
the infrared sensor, the infrared sensor further includes a si gnal

proces &blﬂgel(‘a'hh%lﬂffthe AdelactPR G ate. TNEneSIcBRA caREAGRSITANG cBhdtRUtdd HySan
configured to generate a signal indicative of predeterm ned infornmation

based eiecericllyrcenductiveldyeg fdretedeanht Hestf surfice subptd b eptmlinadtlyatndnédtel second
output termnal. The package is configured to accommpbdate the pyroelectric
i nf rar éd thicfiess legtods Mé%be elaefrichidy wingeetpd frthe ssonAgornacting lineThe package
is provided with a wi ndow part. The wi ndow part is designed to allow the
pyroelectric elenent of the pyroelectric infrared detection elenment to
receiv :%ﬂrared of a predeterm ned frequency. The w ndow part is nade of
naterla ich transmts infrared of the predeterm ned frequency. Bri ef

Descri pti omhofrirky awieBgst k028 ared sendokGn dechriBadedPlvhethsi pWséidtl sbitddd ng t he
upper surface of the pyroelectric infrared detection elenment of the first
enbodi mertdes a pyroflbric 2nfirsred deteatien wlegwni Hbfustdriat amygonehe theiest wurihdce of

t he pyroelectrlc infrared detection elenment of the first enbodi ment as seen
f r om t BePeshioRfdhe pynaplegricgniyared detecdertlewgal- vi ew taken along the line G C
of FIG 1, FIG 4 is an equivalent circuit diagramof the pyroelectric
infrared detection element of the first enbodi nent,

[0027]

In the second aspect of the infrared sensor in accordance with the present invention,
in addition to the first aspect of the infrared sensor, the infrared sensor further includes a
signal processing circuit, and a package. The signal processing circuit is configured to
generate a signal indicative of predetermined information based on a current flowing
between the first output terminal and the second output terminal. The package is
configured to accommodate the pyroelectric infrared detection element and the signal
processing circuit. The package is provided with a window part. The window part is
designed to allow the pyroelectric element of the pyroelectric infrared detection element to
receive infrared of a predetermined frequency. The window part is made of material

which transmits infrared of the predetermined frequency.

Brief Description of Drawings
[0028]

FIG. 1 is a plane view illustrating the upper surface of the pyroelectric infrared
detection element of the first embodiment,

FIG. 2 is a plane view illustrating the lower surface of the pyroelectric infrared
detection element of the first embodiment as seen from the above,

FIG. 3 is a cross sectional view taken along the line C-C of FIG. 1,

FIG. 4 is an equivalent circuit diagram of the pyroelectric infrared detection element

of the first embodiment,



- 10 - FIG 5 is an explanation view of an operation of the
pyroelectric infrared detection elenment of the first enbodi nent, FI G
6 is an explanation view of an operation of the pyroelectric infrared
detection elenent of the first enbodi nent, FIG 7 is an explanation
view of an operation of the pyroelectric infrared detection el enent of the
first enbodi nent, FIG 8 is a pl@ne view illustrating the upper
surface of pifes mﬂ%kﬁ%éﬂl&l h@%’a‘ra%dop@@attﬁﬁlt Qe %I%E?&Erl@fnfﬁﬂ@d hb{eﬁﬁlon
conparati ve exanpl e, is a plane viewillustrating the | ower
Surfac%ld)ﬁeritl‘tbet}@yﬁx@eézﬁbddﬁmenﬂ, nfrar ed detection el enent of the first
conparative exanple as seen fromthe above, FIG 10 is an equival ent
circuit di §raeniofn ehelapytiiaerievtafian ipafatamedf tHetrartelastrieindvaeed dofectitre fir st
conpar ati ve exanpl e, . FIG 11 is an explanation view of an operation of
&Fé‘?“é’étofﬁt? ﬁrﬁ"f‘?rﬁ]i’@dmﬁ%tt ection el errent of the first conparative

the pyr©
exanpl e, ’FlsGém ]éz n Vel)év%lo‘%nat | }{)I evy tgg ?Poe?e%?xjica Enfpar} (? ]:ieéectmn
pyr oel ect r| c rare gle‘ril 1'on el em?n{r of the conpara I ve ‘exanpl e

FI G 1%1én§erﬁraf§ggg1@m%@@nyﬁt,ew of an operation of the pyroelectric inf rar ed
detection elenent of the first conparative exanple,

FIG. 8 is a plane view illustrating the upper surface of the pyroelectric infrared
detection element of the first comparative example,

FIG. 9 is a plane view illustrating the lower surface of the pyroelectric infrared
detection element of the first comparative example as seen from the above,

FIG. 10 is an equivalent circuit diagram of the pyroelectric infrared detection
element of the first comparative example,

FIG. 11 is an explanation view of an operation of the pyroelectric infrared detection
element of the first comparative example,

FIG. 12 is an explanation view of an operation of the pyroelectric infrared detection
element of the first comparative example,

FIG. 13 is an explanation view of an operation of the pyroelectric infrared detection
element of the first comparative example,

FIG. 14 is a plane view illustrating the upper surface of the pyroelectric infrared
detection element of the second embodiment,

FIG. 15 is a plane view illustrating the lower surface of the pyroelectric infrared
detection element of the second embodiment as seen from the above,

FIG. 16 is a plane view illustrating the upper surface of the pyroelectric infrared
detection element of the second comparative example,

FIG. 17 is a plane view illustrating the lower surface of the pyroelectric infrared
detection element of the second comparative example as seen from the above,

FIG. 18 is a plane view illustrating the upper surface of the pyroelectric infrared
detection element of the third embodiment,

FIG. 19 is a plane view illustrating the lower surface of the pyroelectric infrared

detection element of the third embodiment as seen from the above,



FIG 14 is a plane view illustrating the upper surface of the pyroelectric

i nfrared detection el enment of the second enbodi nent, FIG 15 is a
plane view illustrating the | ower surface of the pyroelectric infrared
detection el enent of the second enbodi nent as seen fromthe above,

FIG 16 is a plane view illustrating the upper surface of the pyroelectric
infrared detection el enent of the secord conparative exanple, FIG 17

i s a planepyiey) id LyissatiRiubealifyee Sp5dracenel osf hee Byfoeekefct fisGréf rar ed
detection el enment of the second conparative exanple as seen fromthe above,

FI G 18let&tian pleanat vithwthird ushpatiingetaheleypper surface of the pyroelectric
infrared detection el ement of the third enmbodi nent, FIG 19 is a plane
vi ew i | | ust't@t Phep ehdateower Blystrades dhe ldwerpyproet e€ thd pyioalectaiceiigeedect i on

el enent. of the third enbodi nent as seen fromthe above, - 11 - FI G
20 is depctprelymens ¢f tﬁaé‘%lr%qurﬁﬂ%e ﬁﬁﬁmle RUTPR LYY etar]i’é?v‘byroel ectric

infrared d%‘iécéé on. el en%e% 9 ttrllg 1t hi he uCOh‘p ur%t tﬁe(ar%e% tric 1n.fraré:ci
is a plane wewﬁlados%ra}/ ngtﬁ e Face o% ? roe ectric nfrared
det ect ig@pc8L R Men®sf thhb &t grgbda@,[gp@tr, at | ve exanpl e as seen fromt he above,
FIG. 23 is a plane view illustrating the lower surface of the pyroelectric infrared
detection element of the fourth embodiment as seen from the above,
FIG. 24 is a cross sectional view taken along the line C-C of FIG. 22,
FIG. 25 is a plane view illustrating the upper surface of the pyroelectric infrared
detection element of the fifth embodiment,
FIG. 26 is a plane view illustrating the lower surface of the pyroelectric infrared
detection element of the fifth embodiment as seen from the above,
FIG. 27 is a schematic exploded perspective view illustrating the pyroelectric
infrared detection element of the sixth embodiment,
FIG. 28 is a schematic exploded perspective view illustrating the pyroelectric
infrared detection element of the seventh embodiment, and

FIG. 29 is a schematic cross sectional view illustrating a primary part of the

pyroelectric infrared detection element of the seventh embodiment.

Best mode for Carrying out the Invention
[0029]
(FIRST EMBODIMENT)

The following explanation referring FIG. 1 to FIG. 3 is made to the pyroelectric
infrared detection element 101 of the present embodiment. FIG. 1 shows a plane view of
the pyroelectric infrared detection element 101 viewed from a first surface side (upper
surface side). FIG. 2 is a plane view illustrating the other surface (lower surface) of the
pyroelectric infrared detection element 101 viewed from the first surface side through the
pyroelectric infrared detection element 101. FIG. 3 shows a schematic cross sectional

view of the pyroelectric infrared detection element 101 along the line C-C of FIG. 1.



FIG 22 is a plane viewillustrating the upper surface of the pyroelectric

infrared detection elenment of the fourth enbodi nent, FIG 23 is a
plane view illustrating the | ower surface of the pyroelectric infrared
detection elenent of the fourth enbodi mrent as seen fromthe above, FIG 24
is a cross sectional view taken along the line CGC of FIG 22, FIG 25
is a plane viewillustrating the upper surface of the pyroelectric infrared
detection el enent of the fifth enbodi mdrt, FIG 26 is a plane view
illustrating the | ower surface of the pyroelectric infrared detection

el ement[oadolt he fifth enbodi ment as seen fromthe above, FIG 27 is a
schemati c expl oded perspective view illustrating the pyroelectric infrared

det ecti on dhemnereelegfrictinEraridxdeiecgioh stinmaanl01 of the prpsgnt p@bpdimgng ghiermaed ¢
expl oded perspective view illustrati the pyroelectric infrared detection
el errenﬁ’ydﬁe Pﬁgs‘gﬁ&r@m %yémﬁﬂ@fﬁraﬁﬂgo made °¥Wrﬁfle%min%atﬁr1§ hematic cross

sectional viewillustrating a primary part of the pyroelectric infrared
detection el enment of the seventh enbodi ment. Best node for Carrying out the
I nvent ijge1] 00291

As shown in FIG. 1 to FIG. 3, the pyroelectric substrate 10 of the present
embodiment includes pyroelectric elements (light receiving parts) 20. The pyroelectric
element 20 includes an electrode (first electrode) 31, an electrode (second electrode) 32
opposite to the first electrode 31, and an infrared absorption part 11 having pyroelectric
properties and interposed between the first electrode 31 and the second electrode 32.
When there is no need to distinguish the first electrode 31 and the second electrode 32
from each other, the first electrode 31 and the second electrode 32 are respectively

represented as the electrode 30.

[0032]

The first electrode 31 is formed on a first surface of the pyroelectric substrate 10 in a
thickness direction. The second electrode 32 is formed on a second surface of the
pyroelectric substrate 10 in a thickness direction. The infrared absorption part 11 is
defined as a part of the pyroelectric substrate 10 interposed between the first electrode 31

and the second electrode 32.

[0033]

The pyroelectric infrared detection element 101 includes an output terminal unit 40
used for extracting a current generated by the pyroelectric element 20 in response to a
temperature variation. The output terminal unit 40 includes an output terminal (first

output terminal) 410 and an output terminal (second output terminal) 420.

[0034]
The first output terminal 410 is formed at a first end (a left end in FIG. 1) of the



(FI RST EMBODI MENT) The follow ng explanation referring FIG 1 to FIG
3 is made to the pyroelectric infrared detection elenent 101 of the present
enbodiment. FIG 1 shows a plane view of the pyroelectric infrared
detection elenent 101 viewed froma first surface side (upper surface
side). FIG 2 is a plane viewillustrating the other surface (|ower
surface) of the pyroelectric infraredIldetection el ement 101 viewed fromthe

first gyrddeaicimerhiy iah HRe ARl @ahdetr diRthicd RAFKEtIRGbipendiehiarent 101.
FIG 3 shows a schematic cross sectional view of the pyroelectric infrared

det ect ithe teickmentdikOiombbtig pireeclectnie GbErade . GThi.first odiput tOOBOH] 410 The
pyroelectric infrared detection elenment 101 of the present enbodinent is
f or ned ibgludpser espdacterpafiterat rart Bk Semed af ithe St snd ppehhe repremetefase of the

roelectric material. [0031 sho in FIG. 1 to El , the
D ool St Gty b s 190° apdystonp il ALl rad i fEE sl ol Bt v o
el enent light r LV . T r y 0 udes
o’ o1 adtyin i [FRRL HDEMAREL Syt HE N OSUERLGLE (SHETP el 8

0pposi teenitedt tHRQohdUcEdr RItREh hoHe118 hnd 3Rdcanettth e d1 BhsacPbien part 11
havi ng pyroelectric properties and interposed between the first el ectrode
31 and the second el ectrode 32. Wen there is no need to distinguish the
first electrode 31 and the second el ectrode 32 fromeach other, the first
electri%@5 1 and the second el ectrode 32 are respectively represented as

the electr ge 30. 003 ) e f.irst, el ectrode i.s, for.ne ?iirst
Lt ool of T atRud BRPRE borminal s i o S bRE S i@ ITRRIRN 1k |

second (gl ELERASI3RpLRa Ol RT3 SREANM @M (4681 Alreliltd RYFREIBCITRE
substrate 10 in a thickness direction. The infrared absorption part 11 is

def i nede@ad aufaittteghinhhe2@ywobelee Gt ¢ondustabphitaineph® 420t ferrpal edtizedesmen t he
first electrode 31 and the second el ectrode 32.
end on the upper surface of the pyroelectric substrate 10, a conductor pattern part 422
formed at the second end on the lower surface of the pyroelectric substrate 10, and a
connection part 423 designed to connect the conductor pattern part 422 and the connection

part 423 to each other.

[0036]

Besides, when there is no need to distinguish the first output terminal 410 and the
second output terminal 420 from each other, the first output terminal 410 and the second
output terminal 420 are respectively represented as the output terminal 400. When
there is no need to distinguish the conductor pattern parts 411, 412, 421, and 422 from
each other, the conductor pattern parts 411, 412, 421, and 422 are respectively
represenfed as the conductor pattern part 430. When there is no need to distinguish the
connection parts 413 and 423 from each other, the connection parts 413 and 423 are

respectively represented as the connection part 403.

[0037]
Further, the pyroelectric infrared detection element 101 includes a wiring part (first
wiring part) 51 designed to connect the first output terminal 410 to the first electrode 31

of the pyroelectric element 20, and a wiring part (second wiring part) 52 designed to



[ 0033] The pyroelectric infrared detection el enent 101 includes an
output termnal unit 40 used for extracting a current generated by the
pyroel ectric elenent 20 in response to a tenperature variation. The out put
terminal unit 40 includes an output termnal (first output termnal) 410
and an output term nal (second outpqh_[erninal) 420. [0034] - 13 -

pyroel ectric substrate 10 in a first direction (a lateral direction in FIG
1) per pefgict Yh@ledodd tdieptthicehned 1281 foetiel Qo clebfodty BRI @HE yoctdehisd r at e
10. The first output term nal 410 includes a conductor pattern part 411

f or med eddmdhi@0f i rst end on the upper surface of the pyroelectric substrate
10, a conductor pattern part 412 forned at the first end on the | ower
surface of the pyroelectric substrate 10, and a connection part 413
design?@%%ﬁ connect the conductor pattern part 412 and the connection part
413 to ot her. [0035] The second output terminal 420 is forned at
a second e ri e Ehes J.(€ tyqt in
the first o G it P pL Iadhis i forBbbtFlhy URL BERELElRS 418 Rt ot

t er m nahn42Qg 1in6 (KdesarRc BONEROAL. PRk BFD chalettidL liné B1TBGoA It b 15860Nnd end
on the upper surface of the pyroelectric substrate 10, a conductor pattern
part 42kcfrimbedomtuctihelayec bmoheéod tha firdtesukbeeof theariactecofic sutetpyr bekectric
substrate 10, and a_connection part 423 designed to connect the conduct or
pat t er s pacenneod thenfirst Rutrab hprarinpohl iy thefrst elgctaetend bt Hde firpbergspling

Besi des, n.there iis no need to distinguish.the first output,. tefdnal 410
2nd ¢ hdnsetint SR eaParHanuTs PRtk SheRithar bt Ran P BY il R

term nal, 4ln20de)t58g i @&gegse%_tapéhfanggm Béahp 4 2Qr@bLLHGYREEL kM Libstrate
represented as the output term nal 400. Wen there is no need to

di sti ngoi sMheheazensidiner (fpat teanselipar lise)4512 i ldnsdited dyd ad 2Rcdtrioailyeach
ot her, the conductor pattern parts 411, 412, 421, and 422 are respectively
r epr esemdadtivs layhe focmad wottbe sprand eprfagraeftthe poroelgtnic suhstratq £0 proankekp t o

di stingui sh the connection parts 413 an 23 fromeach other, t
connect®b ﬁlr Bt %"nﬁ‘i%tefg e P2 3‘3"8?@ e}%gﬁg% g? it yfo g pﬁlﬁﬁﬁlg’dw&ge‘?ﬁ‘g %‘b tifnect i on

part 4Q§nnecting line (first connecting line) 511.

[0039]

The second wiring part 52 includes a connecting line (second connecting line) 521
and a canceling line (second canceling line) 522. The second connecting line 521 is
constituted by an electrically conductive layer formed on the second surface of the
pyroelectric substrate 10 so as to connect the second output terminal 420 to the second
electrode 32. The second canceling line 522 is designed to cancel electric charges
generated at the connecting line (second connecting line) 521 in response to a change in
the temperature of the pyroelectric substrate 10. The canceling line (second canceling
line) 522 is constituted by an electrically conductive layer formed on the first surface of
the pyroelectric substrate 10 so as to be not directly connected to the first electrode 31 but

to be electrically connected to the connecting line (second connecting line) 521.

[0040]
Besides, when there is no need to distinguish the first wiring part 51 and the second

wiring part 52 from each other, the first wiring part 51 and the second wiring part 52 are



[ 0037] Further, the pyroelectric infrared detection elenment 101
includes a wiring part (first wiring part) 51 designed to connect the first
output termnal 410 to the first electrode 31 of the pyroelectric el enent

20, and a wiring part (second wiring part) 52 designed to - 14 - connect
the second output termnal 420 to the second el ectrode 32 of the
pyroel ectric elenent 20. [00381 dhe-first wiring part 51 includes a

ConneCtrjeggiQf;igiéregjf rélglﬂfgeﬁ#%&e %Pnﬁl%t {Vﬁrgné gﬁ'ﬁ) 5&115‘ %ﬂela v@rﬁaﬁcﬁleiré]gs lrjonﬁe f itJ st

cancelin n irst connecting line 511 is constituted by an

el ect rigaldgyishandugideviend BHAY5110MARR 1 FFvnt Beehfdth&] tieohaein@flinkH811 and
pyroel ectric substrate 10 so as to connect the first output termnal 410 to

the fi sl set especdely3kprébhetefliasshe caneetingfint 5k Slithiliaslydekémthede isoncancel
el ectric charges generated at the connecting line (first connecting |line)
)

511 i n need HoAsEngesh thisinselipg ligey alphapdtge gfoeﬁ eafheothoh Gt ediceling Lipst rat e
10. Th ing line.(first ling i 12 tituted b
ol eot 1 TAARP SEb Ak AerT LY sy e raPrEer BF PhESbERBR A Eur face of the )

pyroel ectric substrate 10 so as to be not directly connected to the second
el ectrode 32 but to be electrically connected to the connecting line (first
connectlooyg]l i ne) 511. [00391 The second wiring part 52 includes a
connecting line (second connecting line) 521 and a canceling |line (second
cancel i ng ThaeyrosRptricTihérasalcdatertivoraheantitn@l| df tee BRbentserglonidmpntumelydes an

el ectrically conductive |ayer fornedaga t he second surface of the

pyr oel &bt FTEPRaHEE AL rtSE adn Pl X SR Aistine Tk BBy BUEBEE cleatRiTAl 420
to the ﬁsoecegc% &%@ﬁ% 990%8833%%6; gﬁfef%e'g&?ri? SBES L ohd mﬁeﬁgez?haeg@ss Lapgd to

cancel electric charges gé he connecti ng second connecti ng

line) $2doeleltriCSRAREE (FyRode@RaNGSnddt shehd @IPRIdAt Wr BI®f 1t hed RYHPSIREd I'i C
substrate 10. The canceling line (second canceling line) 522 is constituted

by an eétleaging adhbteyo, condachifise "Bajsesttidredad tha wleeefderstmaulsf afceheodthtthe
pyroel ectric substrate 10 so as to be not directly connected to the first
el ect r paeeBstripuelementyyagedectric elemopt vanthectiahy tide théleomhard comgponents
(secon% conne%tin% line) 521. [00401

elonging theretd.

[0042]

As needed, the suffix "A" is attached to the reference numerals of the wiring part 50
connected to the output terminal unit 40 of the pyroelectric element 20A and components
belonging thereto, and the suffix "B" is attached to the reference numerals of the wiring
part 50 connected to the output terminal unit 40 of the pyroelectric element 20B and

components belonging thereto.

[0043]

The following explanation is made to the pyroelectric element 20A. The first
electrode 31A is formed on the upper surface (upper surface in FIG. 3) of the pyroelectric
substrate 10. The second electrode 32A is formed on the lower surface (lower surface in
FIG. 3) of the pyroelectric substrate 10. The infrared absorption part 11A is a part of the
pyroelectric substrate 10 interposed between the first electrode 31A and the second
electrode 32A. With regard to the pyroelectric element 20A, the upper surface of the

pyroelectric substrate 10 defines the first surface, and the lower surface of the pyroelectric



Besi des, when there is no need to distinguish the first wiring part 51 and
the second wiring part 52 fromeach other, the first wiring part 51 and the
second wiring part 52 are - 15 - respectively represented as the wiring
part 50. Further, when there is no need to distinguish the connecting |iens
511 and 521 from each other, the connecting lines 511 and 521 are
respectively represented as the connectlioig line 501. Simlarly, when there

is no nged, it 169igstihaut skeohiguaicel ing lines 512 and 522 from each other,
the canceling lines 512 and 522 are respectively represented as the

canceling line 502. [0041] The pyroelectric infrared detection el enent

101 of the present enbodi nent includes the two pyroelectric elenents 20. In

order tl@04lstinguish the two pyroelectric elenents 20 from each other, if
"A" is attached to the reference. nunme

necessary, ff] l.s.

pyrtoec?rFgeE%@ﬁ%ﬁmeﬁy?%gl BeiF FnsE s dn %ﬁPqWW§QPEFP'EP%%OSH?EP%QEH) and

conmpongnt.s % ﬁﬂﬂ‘i iberst “dﬁH? 2.+Suhfix "B" is attached to the reference
i g e %[%’glr ?ectr g :

nuneral' s o pyr oe el enent (pyroelectric elenent on the
right side in FIG 1) and conponents bel onging thereto. [0042] As
needed, the suffix "A" is attached to the reference nunerals of the wiring
part 500@whnected to the output ternminal unit 40 of the pyroelectric

el ement 20A and conponents bel onging thereto, and the suffix "B" is
attached t 8seheve 8t 8Henbdbha dngreansecspeting SAilfiinfrpsfonshe dptetrdde 0b t he
output fermnal, unit 40 of. the roel ectric el ement,. 20B a onpanent s
bel bngith PEEPErs Mpeias 1o 'S @SR EG End SR mefl T BERE S e
pyr oel gt fit GeBliGARIN0 2R filiC1dchibal 38A EOFHORRt Shielifes fifk FBIA RMfokdi& dPper
surface (upper surface in FIG 3) of the pyroelectric substrate 10. The

second tgé efilel Qdefad24 ths plyesdl@eri©Bulishietd 0dvel sadh i acmnel ones oppusitace tha FI G
3) of the pyroelectric substrate 10. The infrared absorption part 11Ais a
part offirsthe@npsationgl lawt 5114 sNotahlatee showh nn dipodethebasheranselipg ling PELA is

el ectrode 31A and the second el ectrode 32A. ﬁ%ta}re ar.d of%he roel ectric

el enento20cCtbhernisper b8 (Rt ée@ngfeﬁﬁ%@ﬁﬁfﬁéa e %Bésttﬁ*at Sﬁ@f%élf%es t he

first surfack ;And.408n) IN&ead £aG SRl ocbhlf1 RIEQSIESEA! CRurther, the first
canceling line 512A is connected to the conductor pattern part 412 of the first output
terminal 410. Hence, the first canceling line 512A is electrically connected to the first

connecting line 511A via the first output terminai 410.

[0046]

As shown in FIG. 2, the second connecting line 521A is formed on the lower surface
of the pyroelectric substrate 10 so as to connect the conductor pattern part 422 of the
second output terminal 420 to the second electrode 32A. As shown in FIG. 1, the second
canceling line 522A is formed on the upper surface of the pyroelectric substrate 10 in such
a manner to be opposite to the second connecting line 521A. Notably, the second
canceling line 522A is not directly connected to the first electrode 31A. In other words,
the second canceling line 522A is electrically insulated from the first electrode 31A.
Further, the second canceling line 522A is connected to the conductor pattern part 421 of
the second output terminal 420. Hence, the second canceling line 522A is electrically

connected to the second connecting line 521A via the second output terminal 420.



- 16 - substrate 10 defines the second surface. [0044] The
pyroelectric elenent 20A is connected to the output termnal unit 40 via
the first wiring part 51A and the second wiring part 52A. [00451 As
shown in FIG 1, the first connecting line 511A is forned on the upper
surface of the pyroelectric substrate 10 so as to connect the conductor
pattern part 411 of the first output'T%khinal 410 to the first el ectrode
31A. TheoddArst canceling line 512A is fornmed on the |ower surface of the
pyroel ectric substrate 10 in such a manner to be opposite to the first
connect i ngThé rfellGdihA. exiNbirabibiy , is amadh awnthe npyiebélectde dléaperiti RBB. cThedinsthig | 1 ne
512A is not directly connected to the second el ectrode 32A. In other words,
the fi relectrodndtBiiniprinedenshe dover sairfaee flpwey surfcadnfated ¢htdmpyrelestiiond

| ectrode 32A. Further, fi | i i 512A i ted to th
ConaucEBretpae 18y i bar ot Berodize Fretme it e Rt S 4TOP RS T ho
conduct8F='pHf térn OrOtHET - g
i ne. 5114 01 4 bR QU Rrferlr TR ap P DERAEIH 0 AR LREL SRR "0

2, the psreoReiConnestt N [t oSl Heivieh OfhBHrsO 1R AL 38 aslrfhaccedd t he
pyroel ectric substrate 10 so as to connect the conductor pattern part 422

of t he eketrotd 32Bt pWitht egardal th2Pytoelechre slemend 28Bedter bder 3RAacAsf slown i n

FIG 1, the second canceling |line 522A is formed on the upper surface of

the pyPselelstiq bsiipiet W0gdedinepthefirshetifage nandribe upeewr@ﬁba‘g‘ih@@ymlwéc second
i A... Not ab t he second canceling line 522A is not

ti | 521
g?pggfﬁ§ﬁggﬁ%g§€g§“?3h?ﬁ%”?$¥%¢m§lectrode 31A. In other words, the second

canceling line 522A is electrically insulated fromthe first el ectrode 31A
Further, the second canceling Iine 522A is connected to the conductor
patterfoqudit 421 of the second output term nal 420. Hence, the second
canceling line 522A is electrically connected to the second connecting |line
521A vi a t Fee pooendrioglamant 28Bris erainedt2d to the output terminal unit 40 via the first

wiring part 51B and the second wiring part 52B.

[0049]

As shown in FIG. 2, the first connecting line 511B is formed on the lower surface of
the pyroelectric substrate 10 so as to connect the conductor pattern part 412 of the first
output terminal 410 to the first electrode 31B. As shown in FIG. 1, the first canceling
line 512B is formed on the upper surface of the pyroelectric substrate 10 in such a manner
to be opposite to the first connecting line 511B. Notably, the first canceling line 512B is
not directly connected to the second electrode 32B. Further, the first canceling line 512B

is connected to the conductor pattern part 411 via the first output terminal 410.

[0050]

As shown in FIG. 1, the second connecting line 521B is formed on the upper surface
of the pyroelectric substrate 10 so as to connect the conductor pattern part 421 of the
second output terminal 420 to the second electrode 32B. The second canceling line 522B
is formed on the lower surface of the pyroelectric substrate 10 in such a manner to be
opposite to the second connecting line 521B. Notably, the second canceling line 522B is

not directly connected to the first electrode 31B. Further, the second canceling line 522B



- 17 - [0047] The follow ng explanation is nade to the pyroel ectric
el ement 20B. The first electrode 31B is fornmed on the |ower surface (| ower
surface in FIG 3) of the pyroelectric substrate 10. The second el ectrode
32B is forned on the upper surface (upper surface in FIG 3) of the

pyroel ectric substrate 10. The infrared absorption part 11B is a part of
the pyroelectric substrate 10 interposéﬂfﬁétmeen the first el ectrode 31B

and t hgs spgesdd & 8etcbRER t34RtteYl bArt 428 aF thet Rednd@ ubitashRiGh! 42, el enent 20B,
the |l ower surface of the pyroelectric substrate 10 defines the first

surface, and the upper surface of the pyroelectric substrate 10 defines the
second surface. [0048] The pyroelectric elenent 20B is connected to
the outlRillterminal unit 40 via the first wiring part 51B and the second

wiring part 52B. [0Q49 As shown .in FlI 2, the fir onpect.i l'i ne
511B i s fohh@ “SnVUHE #bﬁ%?pEﬁF?ﬂﬁg38ﬁ9f%£d§%96318@PFPEI§Eb§W?§T%E§EQSO as
to con . a r t i 1.hal 410
to tne b BpBETPUELRLRALEEEMPAOtd ol HP0 Loy MR RARITLAR,
512B i subfdt8d00ind R MRPEY tesmidAS 20@hrd REmpPY hOBleeRkpdcEivs UPSIsitateddd Of i n
such a manner to be opposite to the first connecting line 511B. Notably,

t he fi ith¢ praaeglicngbstrate 19128 {h8s motnghimeatt ¢agh o6 tirecleghd dededvinhpade 80 nd

el ectrode 32B. Further, the first canceling line 512B is connected to the
conduc copstisaiet by thpariredino glpgiradse 39 forged Snthe respestinerapodiecurorsbhe

As sho in.FlG .1 the second conn ing line 521B is far. n .t he upper
Sur Facaber trakisgi andies FEORlRERFATE hEPes B s Burfie PR BB of

patter Qix@&ﬁ&n S%Za]s tgfbeto Eos?t@(f;p @Qchodﬁlpﬁ*'!én& %eﬁgaﬂ'@-hl éfthetp9rJet&tI§ce&ﬂ)@Qa€é RELT ode
32B. The second canceling line 522B is formed on the | ower surface of the

pyr oel @editibediehstdnathe phQed Bws tlebtrede@oner to be opposite to the second
connecting line 521B. Notably, the second canceling |ine 522B i s not
directly connected to the first electrode 31B. Further, the second
canceth%ZJine 522B

In the pyroelectric infrared detection element 101 of the present embodiment, the
pyroelectric substrate 10 is shaped into a rectangular plate. The two light receiving parts
20 are arranged along a lengthwise direction (the first direction) of the pyroelectric
substrate 10 at the center part of the pyroelectric substrate 10 in the lengthwise direction.
The output terminals 400 are formed at the respective opposite ends of the pyroelectric
substrate 10 in the lengthwise direction. Further, each electrode 30 has a rectangular
shape, and is formed to have its lengthwise direction aligned with the width direction of
the pyroelectric substrate 10. Further, each electrode 30 is formed at the center part of
the pyroelectric substrate 10 in the width direction. The pyroelectric substrate 10 has a
direction of spontaneous polarization which is a direction extending along the thickness
direction of the pyroelectric substrate 10, that is, an upward direction of FIG. 3 (a
direction designated by an arrow in FIG. 3). Hence, with regard to the pyroelectric
element 20A, the first electrode 81A defines the positive electrode, and the second
electrode 32A defines the negative electrode. With regard to the pyroelectric element 20B,
the first electrode 31B defines the negative electrode, and the second electrode 32B defines
the positive electrode. The first electrodes 31A and 31B are connected to the first output

terminal 410, and the second electrodes 32A and 32B are connected to the second output



-18- is connected to the conductor pattern part 422 of the second out put
termnal 420. [0051] In other words, in the pyroelectric infrared
detection elenent 101, the two light receiving parts (pyroelectric

el enents) 20 are formed at the center of the pyroelectric substrate 10, and
the output termnals 400 are forned at the respective opposite ends of the
pyroel ectric substrate 10. In this artkhgenent, each of the light receiving
parts 20mhiSaCe0st iMhdt &% PyrotiB&rieal&Beht: \AChRCROBARS tBErefRE MBAnQRd i
respective opposite surfaces (the above first surface and the second

sur f acentiafardld withr @ehecliari ¢ substrate 10 in the thickness direction so as
to be opposite to each other, and the part 11 of the pyroelectric substrate
10 positioned between the paired two el ectrodes 30. [0052] In the
pyroeliﬁéﬁﬁc infrared detection elenent 101 of the present enbodi nent, the
pyr oel ic substrate 10 is shaped into a rectangular plate. The two |ight
recei vi ng r n i dijrection. (ti b St
e R s i L S L A

pyr oel egtdohecttaBIhé i ul Qrivindl @06 gt HwitERe 0L EHd BiRoelddifc OldhRMt 20 @ M nal s
400 are fornmed at the respective opposite ends of the pyroelectric

subst r &rened®ni enchhé the ngdsitk serfdcasedtthepyroelectrivesubsgrahl ®@iregter bdend®s has a
rectangul ar shape, and is forned to have its |l engthw se direction aligned
with t HEeqide h Ore serpeshingf h%e’i%y&dééeé?i?)c of B t et sonmyctingrlinger 50%each

el ectrode 30.is fornmed at the nt er, part the pyroelectric sybgsirate 10
't he STEERor B TCaRe T &2y ¥ daoedle Praes dBstt Do M TRIE FrAlc & of
spont aRgi4d iR 2ltaddh: %ﬂa%{\é}!a%fa ih3 Andl LBaEdtRR 1B S (H19BabENY ek ckness
direction of the pyroelectric substrate 10, that is, an upward direction of
FI G 3ifta adeveared-I @hagbesigiat edbdiy cantaat waWw théothkfpyBlectriertanenti2dh r egar d
to the pyroelectric elenent 20A, the first el ectrode 31A defines the
positive el ectrode, and the second el ectrode 32A defines the negative
electerﬁ. Wth regard to the pyroelectric elenent 20B, the first el ectrode
31B det é% t he negative el ectrode, and the second el ectrode 32B defi nes
the positi . J] 4 C e dto
the First o BupStPafiol I0G i oh T LE A83ERaP 1, BIRNELP BhGCRRRERHFT |
connectRshell Ontthe rSBERNRd oppdddtsurtacekDrthd Sfrot1B@kic 48kktratheo tvhOiR@LQCt ri C

el ements 20A and 20B are therefore connected in anti-parallel with each

ot her . dfr@@H3] so as to be opposite to each other, and the connection part 403 (see FIG. 3)

electrically connecting the paired conductor pattern parts 430 to each other. In this
pyroelectric infrared detection element 101, the pyroelectric substrate 10 is made of a
single-crystal LiTaOs substrate. KEach electrode 30, each wiring part 50, and each
conductor pattern part 430 are constituted by thin films made of infrared absorption
material (e.g., NiCr). Each connection part 403 is made of electrically conductive

adhesive.

[0055]

The pyroelectric infrared detection element 101 of the present embodiment is a
dual-type pyroelectric infrared detection element including the two light receiving parts
20. As shown in an equivalent circuit diagram illustrated in FIG. 4, the two light
receiving parts 20 are connected in anti-parallel with each other. In other words, the
light receiving part 20 is considered as an electrically polarized capacitor, and the two

light receiving parts 20 are connected in parallel with reverse polarity. Besides, the



Further, in the pyroelectric infrared detection elenent 101, the connecting
line 501 for connecting the output termnal 400 to the electrode 30 of the
pyroel ectric elenent 20 is formed on each of the opposite surfaces of the
pyroel ectric substrate 10 in the thickness direction. One connecting |ine
501 (511A, 521B) of the two connecting |lines 501 connected to the
respective paired two el ectrodes 30 of2Qhe pyroelectric elenent 20 is
formed JREel @ ot F-ahghtnANBREch BRErSREB3CHITET. 40RASAHI. BAnditA8s pAArity B,
521A) is formed into a reverse-J shape so as not to be in contact wth the
ot her pyrregloadingidiecttod 30t whereih GROAft output Tdreninalt (fidt duepid teahidd0041G
constituted by the paired two conductor pattern parts 430 fornmed on the

r especthiay shoppoidye polstitsf ark theofighthaitpytr sehiwd (secomupypriateeminel) 42Q hes

t hi ckness direction so 3s be oppgsite to each other, and the connection
part 463° CSEYIYE polanfy. g 80%&?"05“’1"591 gﬁ(%ngcfh%éy@ﬂﬁs péi? g c'gﬁa‘ild{s% fattern
parts t.o ear. her .t hi electric i d, et ecta | eprent
Do, "1 AltelPhedplith BledRbds o0 1 S BRE blfoul Wb ROl h RELL A B
subst r 3,andkaGH: £H186tY o3 RspBRAGTE WirbdlOGriPalenerPz0.and each conductor
pattern part 430 are constituted by thin filnms nmade of infrared absorption
material (e.g., NiCr). Each connection part 403 is nade of electrically
conducti ve adhesive. [0055] The pyroelectric infrared detection

el ement00B6L of the present enbodi nent is a dual -type pyroelectric infrared

detection gl nt.including the t i ght receivi parts 20. As.shown in
an oqu val ERERGH B Y ST anHe ekt fopr 191 PR e P e

" el VielihoRRY ifed Ry GORDCSILR, 2 ABIHOALAIAE MhhlLoGRUe GYRRIectdnt Ot her
words, the Iight receiving part 20 is considered as an electrically

pol ari zeshteapaw, toid, eadhd cdftelihydidel gt i§ g6:@had B Palchpostfe Aalacconneld ed in
parallel with reverse polarity. Besides, the - 20 - synbol "+" or "-"

at t achegroelbclemctnbeirett Yoltlem 30conned®ing, link &y do bk Gairgd wid hat esnpdimy litey of a
corresponding el ectrode 30, wherein the left qutput termnal_ (first output
terni naP3- Fechiragealmg sshl3 recopaliatd by aridin fidm mada ofonfistied ksompticn
(second out qut tegp Ral 20 has the n tive polarity. In. Fl 1..and FI G
5 he et < ST boct? Toil®ud 0 O K, AR e Brtctor sk |

connect&diviny YRitCHO Bt AWteoh BN 2400 HAvingale HRke WREHid %Bte'hflgi qétd ng
polarity of a correspondi ng pyroelectric elenment 20. [0056 Furt her,
t he pytaedspeidihg cbmidceingdindes@ct honhe permehitridihfiased detectdad elaintcht tloe,
canceling |ines lines) 502 at the respective I;‘)‘ggosi te surfaces of

&

d
t he pythsetledtades g@ Wﬂ@i 82BN theaeparnectitty lings POLI(BHA L@, the coodvaser on an
it f f | i bstr at i |
onbest et s, A0 PUGRELSEL & SIS (et 10, Ligm o spneci ) e
constli E\glfzﬁ:g B R tpt}k&l‘{c!txliénsggg&at‘éf 16 rgrg?fo?ﬂecfbs?ﬁhﬂﬁhé%ﬂs beMhalnd %‘t ’

Ni Cr). Each cancelng l'ine I's not directly connected to the |igl

recei VidesRahimdBodbt a kfuttQnembtedd! OF@rthéd B thad\pyR@1dche: 5aRe LU&CEHIC
potential as a correspondi ng connecting line 501. In the pyroelectric
i nf r ar ddmdet &0, itbe ekebiendnt301G1B dnlde32A) cidi rcothes:tiBO 184 A0h Al 1B2B)d, 5314e,

connecting lines 501 (511A and 521Bé, t he conductor_ pattern p%rts 430 (411
and 42the confyctonaatiarcarith ¢80 (4b% anh 2225 prd heranoding nest M2 BlRAtandyr f ace

f th | ectri bst 10 f d, sj t Ly.b f

b o R G ek AR B Rt H ) S TR B ES L °

i nfrared def@thl 3e HREHont3ed 11ELLEHLE 2IETnA0t( SEEARE 3aBkponk
connecting lines 501 (511B and 521A), the conductor pattern parts 430 (412

and 42@hne@ig lile sanGekimi@cletiNEBerdB? habihdAckrnehbe 2B)ct06 tobmtiaea@nthesur f ace
of the pyroelectric substrate 10 are fornmed sinultaneously. The canceling

| i ne 5@2rdsporclomgnewiredtinplinth@0butlorte specificalbl with xelgichta the wonectisgdndi ng
connecting line 501 is connected, thereby having the same electric

pot ent P angstherraneadingdins Hdi iR G Radh AR S9gctingbnapAl isNpireedsipbegratle githy  with

d to t ting, i 01 th Ling | 02, | ir, th
connect i@ BTy Al PRk nBRh St P S Rkl Ry 400 B fhoar
430 of , }ip& RAiSH £BNHCHRr1RRLME 3D RARLReLROHANHortt30:i R liBQ%OQ,Uf}EP&by

termnal 400 and the electrode 30 connected to this connecting |1 ne 501

t her ebyeikeblogrRhBE tdrntadel Yo 608 BaGIGEr hatteRLp £@NB0GhATthPaltabde ar tT1#30 and
t he el ectrode 30. The




- 21 - canceling line 502 is forned integrally with the other conductor
pattern part 430 of the paired conductor pattern parts 430 and 430 of the
out put term nal 400, thereby being electrically connected to the other
conductor pattern part 430. [0057] Further, in the pyroelectric
infrared detection elenment 101, the connecting |line 501 and the canceling
line 502 in the pair are arranged oppos:tie to each other. Moreover, the

Canethhﬁ'&hh% e A0k @Mkl diCintaANER) WG IheNRha0RnlifctbhBaRR&in pHeugo ifgnsame
wi dth. [0058 Further, in the pyroelectric infrared detection el enent

101, wiphlred @sp®Gtort gateaahpefs 130 andES8Id ehs vuipat asrminal RE0,pyhe odly Saditid C
substrate 10 in the thickness direction, the electrodes 30, the connecting
| i nes Sbttricalz cemrediedtto theetheeeomdpetpt Batt830 pagitBO he canceling |ines 502 are
arranged with twofold rotational symmetry with regard to a symretrical axis
passi ng through the center of the pyroelectric substrate 10. [0059]
Nbreovggxnﬁn the pyroelectric infrared detection elenent 101, the canceling
line 5 I's formed such that the canceling line 502 and the connecting |ine

501 are ar rangded ih RhapPlookLiiRtig R ANEtSTARIdYenM 10, [IRSRRGECtIY BnsHOT ace
per pendi cular to the thickness direction of the pyroelectric substrate 10.

Besi desindithe tdricslimg ian§@2ranthe paipat taroimged epwenaectdchgthémeMbibvet, lier t han
an end of the Qonnectinalline 501 close to the electrode 30 is
pl ane- sypreeting Bae 5@ barhhecgpedingdige|508 & Bopaif ppg¢he same width.

[0058]

Further, in the pyroelectric infrared detection element 101, with respect to each of
the opposite surfaces of the pyroelectric substrate 10 in the thickness direction, the
electrodes 30, the connecting lines 501, the conductor pattern parts 430, and the canceling
lines 502 are arranged with twofold rotational symmetry with regard to a symmetrical

axis passing through the center of the pyroelectric substrate 10.

[0059]

Moreover, in the pyroelectric infrared detection element 101, the canceling line 502 is
formed such that the canceling line 502 and the connecting line 501 are arranged in
approximate plane-symmetry with respect to a surface perpendicular to the thickness
direction of the pyroelectric substrate 10. Besides, in this arrangement, a part of the
connecting line 501 other than an end of the connecting line 501 close to the electrode 30 is

plane-symmetrical to the canceling line 502.

[0060]

It is preferable that the canceling line 502 is formed such that the canceling line 502
and the connecting line 501 are arranged in plane-symmetry with respect to a surface
perpendicular to the thickness direction of the pyroelectric substrate 10. However, it is
sufficient that the canceling line 502 is connected to a site having the same electric

potential as the connecting line 501. Hence, the canceling line 502 and the connecting



It is preferable that the canceling Iine 502 is fornmed such that the
canceling line 502 and the connecting line 501 are arranged in

pl ane-symetry with respect to a surface perpendicular to the thickness
direction of the pyroelectric substrate 10. However, it is sufficient that
the canceling line 502 is connected to_a site having the sane electric
potential as the connecting |ine 501. ~Hence, the canceling line 502 and the
connectifd%o1 ardRot decfiBamlpldiEsyiheMREEDSAEN biYieR! ane- symretrical to each
ot her. [0061] Preferably, the connecting |line 501 and the canceling
| ine 502 have the sane wi dth, but may have the approxi mately same w dth.
Alternatively, the canceling |line 502 nay have a wi dth broader or narrower
t han tH@Wﬂéf the connecting |ine 501. [0062] As mentioned in the

i 1 af ed ABECER G AEHIINE PG A1 Eh ABGUEE ‘P LR G40 GTERE r cui
di agr arﬂu hhaQ/'fe t&g%{)gPOQQﬁ&d {yoga%@@ld.tﬁssﬁﬁéﬂnl%{ﬁlfé{y, tHE 'cHﬁéeﬂQ% Eﬂg 509%31

connect|ng |nes conponent as 1ts opposit connect ed to
any oneéa0f a th@ht Bvoa i op whribRENHARI t8atd@he BoSkaas; 11:@A801. capaci tor 60 is
defined as a parasitic capacitor constituted by the connecting |ine 501,
the canceling line 502 paired with this connecting line 501, and the part
12 (seg FIG 3) of the pyroelectric substrate 10 between the connecting

li ne 50Q062hd t he cancellng | ine 502. Hence, the two capaC|tors 60 of the
four capacitors 6 onnect e ut ter and

renai ni ng éﬁdn%gﬁﬁf f%rél (ﬁ?egg%n%e ?%%%%geﬁﬂwa ghcwmnt ﬁ?HFbP%P%%I 400.
Mor eov%groe!e'atﬂ:c' (Grdted bR A¥TBRLRnt 10 %leamed ey nglethl?é)le 1{7:$I¥nﬂc Bkcgach of
the light receiving parts 20 and the capacitors 60. [0 The

mat er i dlagddmf fiehpy fRelcapdditoes GuRshéRivelyiicludinBahe fduﬁncblﬁdactlﬁg Lindab®@L adbut may
be selected from for exanple, the other single-crystal material (e.g.,

Li NbO3)heic egrapdnentrahay itabprogite end@@ﬁneﬂed Py Iny PETo WO output terminals

Pb(Zr, Ti ) 03-Pb( M1, Nb) 03),. and_hi ner mat.eri al Furt her,

t he abéoé féﬁesacgb%a@ﬁﬁmroﬁo h%ﬁ%ﬁui § 8 IBESITE FRpasfor 30?@%1”6% bkt thiay be
sel ect %gnnecgng ine %Bg, t%%lcgnpelﬁi%iﬁmef 52 peeér%qpxlq?h this connecting line 501, and the

part 12 (see FIG. 3) of the pyroelectric substrate 10 between the connecting line 501 and

the canceling line 502. Hence, the two capacitors 60 of the four capacitors 60 are
connected to one output terminal 400, and the remaining two capacitors 60 are connected
to the other output terminal 400. Moreover, in FIG. 4, the symbols "+" and "-" indicate

polarity for each of the light receiving parts 20 and the capacitors 60.

[0063]

The material of the pyroelectric substrate 10 is not limited to LiTaOs, but may be
selected from, for example, the other single-crystal material (e.g., LiNbOs), ceramic
material (e.g., PbTiOs, PZT, PZT-PMN (: Pb(Zr,Ti)Os-Pb(Mn,Nb)Os), and high-polymer
material (e.g., PVF2). Fﬁrther, the above infrared absorption material is not limited to

NiCr, but may be selected from Ni and gold black, for example.

[0064]
Before an explanation is made to an advantage resulting from provision of the

canceling line 502 to the pyroelectric infrared detection element 101 of the present



[ 0064] Bef ore an explanation is made to an advantage resulting from
provi sion of the canceling line 502 to the pyroelectric infrared detection
el enent 101 of the present - 23 - enbodinent, the pyroelectric infrared
detection el enent 101P of the first conparative exanple is explained. As
illustrated in FIG 8 and FIG 9, the pyroelectric infrared detection

el enent 101P of the first conparative &&&npl e has the same configuration as

that i ldppstiladRd thdpfiloGecttic Ditlardds ddteMpindeRheh@oePRECLE Tl bR PEve | N
brief, the pyroelectric infrared detection el enent 101P of the first

conpar aixameleekasplenedicl ArddRistiaeednin IFhG. Paaitd BOG.cONsid putoeldcddic oifitayed he
connecting |ine 501. [OOGSL As illustrated in an equivalent circuit
di agr arfetsetipp @lempt 191B of jthe fing qoyreedtet exipmplahah Fedsates eetfisomténenent

101P of ,the fi X tive ex le, the two |ljght. receivin rts 20 are
con negttgﬁt ' HSt!éﬁr'\tt%h “E)E?‘g? { Z)F‘It g?n d[eﬁé(lgg?g FPesPRe {ng@eé‘?gmlq ]?fl‘%; é:e pg’ﬁ‘?e ‘?CFFS“‘E he

val. . . . P ! i ment
Toip oyt debitlibe HAALET B of A AW ARLEH NG BT EHIGEHES 3]

r espectsovshstithtal vydinngtHeenhting tiapBoLt i ng |ines 501 (511A, 511B, 521A, and
521B) as their conponents is connected between the paired output termnals
410 and 420. Each of the capacitors 60P is constituted by the connecting
l'ine aﬁl ﬁhe pyroel ectric substrate 10, and the conductor pattern part
430, %@é n this conductor pattern part 430 is forned on the opposite

surface of ,th roelectric.substrate 10 fro g# copnecting |ine 501 of
the pai r oc caRuliAier Rapreshisap cb®iS sty Sy ok PBGR phf FeeeleRa 400
i 1 er ety ol QMdehisy GRS 1608 B 2] £:A0OERRGEE! Sthalile Bl S NRESLERS 1 NE
501. [0066] The follow ng explanation referring FIG 11 to Fl 13 is
made t @agtstadomBrevahinadted in Gintiel 611411 Witk Ratlg@shegensy ah@ch WhenGt he, reeper at ur e
of the pyroelectric substrate 10 of the pyroelectric infrared detection
el emenequigdPnbéirquiiedipragt otdwparel¢opac axearpd detestiomelemaned0 S of the fust at ed
in Fl 11 . [0067
Gtcompar talz/e e[xamplg, each of four capacitors 60P respectively including the four

connecting lines 501 (511A, 511B, 521A, and 521B) as their components is connected

between the paired output terminals 410 and 420. Each of the capacitors 60P is

constituted by the connecting line 501, the pyroelectric substrate 10, and the conductor

pattern part 430, wherein this conductor pattern part 430 is formed on the opposite

surface of the pyroelectric substrate 10 from this connecting line 501 of the paired

conductor pattern parts 430 and 430 of the output terminal 400 different from the output

terminal 400 connected to this connecting line 501.

[0066]

The following explanation referring FIG. 11 to FIG. 13 is made to a time variation of
electric charges generated when the temperature of the pyroelectric substrate 10 of the
pyroelectric infrared detection element 101P of the first comparative example is increased

as illustrated in FIG. 11 (a).

[0067]
In response to a change in the temperature of the pyroelectric substrate 10, electric

charges are generated in the pyroelectric substrate 10. The electric charges generated in



In response to a change in the tenperature of the pyroelectric substrate
10, electric charges are generated in the pyroelectric substrate 10. The

el ectric charges generated in - 24 - the pyroelectric substrate 10 incl ude
el ectric charges generated at the light receiving part 20. Such electric
charges generated at the light receiving part 20 are discharged to the
output termnals 410 and 420 via the cdifirecting |ines 511 and 521 connected
to thethi gwoere@&@l NMb8gatRAlindAd Sl SR Whatls BerteMRABY ithe HiROfeadink!past I at ed
in FIG 12. Hence, when there is no change 1n the tenperature, the electric
char gex0gefedatledriatchitzes beghtbtet et ehy lipht paeivingOpaat €0 dirs dppkarged to the

i medi ately (reduced at a short tine constant) as shown in FIG 11 (b). In
cont r asutpuadehsals 418 sadsi@Remmthecconpegiingriinied Pl ppd B cprmerted, to the lightect ri ¢

h t t th i i t 50 (th ti i 501
il S ha TRt T PRI g Pt L B da o g AR SRR &0 EDin ket THGT RS0 | 5
connect el 41y S SPA1.aem, eLEL! e, SNRALORRALEAULRU] LEde 17, AR BHLPUL

current, to a current-vo ge cohversion cir extern

Ci rcui tpart 20 4RI BsapHEARYSMBRMIatd1h EreaQEHACAd Sl 1iRQ BRJah® khoRA i®MIQNI Yy one
surface of the opposite surfaces of the pyroelectric substrate 10 in the

t hi cknd$shbdi decbnrast, Hendewndinse seligentid degoim éllegtated icHICYEsS, gbneiat ed on
the other surface of the pyroelectric substrate 10 i; det erm ned

(cont r 6hugay seReratgfagdae Making ParcRO (thneerneciiag ding ) ap disparged sethect ri ¢

substrat . Sin e surface resistance t he roelectric substrate 10
o ver gufigeriopf dad I8 v2ih BOS b ARy R Mol For RS GadiPgRed

gener at.edy, at {8 LANEETELa! D& nOOLhP HhsRPPB2L RERANESI LB FErsdh Shown
in FIG 11 (c). As explained in the above, the electric charges generated
at t hecituit Rehigatid abCxta@aul tiraigt.f rTamhas bepesmaént! ehy acnhmktiogn 1afe 500 ioundi ng
environnment are outputted, as an output current (i.e., a signal), via the
out put fareredionainlumie swrbrce pOde8ipposite suyéaces of the pyotcleshiinguheiqatah@in the
referring FIG 5 to FILG 7 is. nmade to a tine variation of%éal ectric. charges
gener atBakRiE 1 HeREon o Hsdrat dirdaste T pysleere ORTReS SATBSTALS &7 11 dtthithe

pyr oel %&%&Je%ﬂ t?vfs [szgcfea?cgrgé Igl‘r}]ﬁs'ﬁ%gf qb%%%%?er%}%%eggico&@&le[&? %?es’&trfa%mgsci'%tgﬁ&t s

!ncrease as | ¢ resppnse 0O a Change
in thedneoPeisatalc®) of thhpyBYibasietbhirsteSHPS S ethd GurfleGbdiltanshas gRs are

generated in the pyroelectric substrate 10. The electric charges generated
in - ghroelectric substrate 10 is very high, a time constant defining time for the electric
charges generated at the connecting line 501 to disappear becomes greater as shown in
FIG. 11 (c). As explained in the above, the electric charges generated at the wiring part

50 resulting from a temperature variation of surrounding environment are outputted, as

an output current (i.e., a signal), via the output terminal unit 40.

[0068]

Next, the following explanation referring FIG. 5 to FIG. 7 is made to a time variation
of electric charges generated when the temperature of the pyroelectric substrate 10 of the
pyroelectric infrared detection element 101 of the present embodiment is increased as

illustrated in FIG. 5 (a).

[0069]
In response to a change in the temperature of the pyroelectric substrate 10, electric

charges are generated in the pyroelectric substrate 10. The electric charges generated in



the pyroelectric substrate 10 include electric charges generated at the

| ight receiving part 20. Such electric charges generated at the |ight

receiving part 20 are discharged to the output termnals 410 and 420 via

t he connecting lines 511 and 521 connected to the |ight receiving part 20

as shown in a schematic diagramillustrated in FIG 6. Hence, when there is

no change in the tenperature, the el ee13+c charges generated at the |ight

receivi

Conat an PEREIpEl A AORBETAF el FETEL AR S L RUSTRE Bn S EOTRE T

schenatdoc gii@Q&188tvic Ichitgkes at @G aied dtlthe light edceiig sar€ l2argesighngeatedhat t he

connecting line 501 and the canceling |line 502 associated with this

connec toungntltemeins B U 1Qraeddi20chia tigednnectingd inpatsplitant S2hicoaieck@ottbe Wehch t hi s

connecting line 501 and this canceling |ine _502 are connected. Hence, as

shown iTRceryiee pari(20 as shasth & a cehqreatindipgean Hhustigtehppblrc®l itracantBsfeous! v

(reduc at. a short .ti,ne constant),. Wth regard to th rqoelectric

i 1 ar et Be FOie 48 EEPTOHAR: Mot oPe LERR Bt Rl AP MR T abns

char ges,,geneh Al Gth3ballGmaRAREOY RAubddB »HorfRthe! d8st8hHG: h6wh RRTIES

generated at the canceling |1 ne 502 have different polarity, and the

el ectrisagbxharges having the different polarity are discharged to the output

termnal 400 with the sanme electric potential at the approximately sane

time constant. Consequently, the electric charges generated at the

connecting.line 501 and the electric charges generated at the canceling

l'ine 56@0&%ncel each other out. Hence, it is possible to prevent such

el ectric char rom,bei 0 .ed. : ent [ in

PR E ¢ b e e R R I L o R

gener atggb@tedt M ticOBREELHERD liht 150 tRNdarkeGHE YRe" 52 RXPEEGIEHItE thidTe

variation of the electric charges generated at the canceling |ine 502.

[ 0071] connectiiféinpyrOdelre clischarged fto ahe duget eetmionl ¢0® e whichOthiofortnketipy esent

enbodi nent expl ai ned in the above includes the Iight receiving( art 20, the
t'F

pai r ed linatd9dtandethifi rardingoineadP awoonasried: hdlepss rredhews B diectPhguth nes

501 d. 501. The |ight,. i Vi t 20.i i t .th i f th
Do of EleEiBEta e A SRR REBRPe R, R ERET,oF der ety ied toRBho 1 he
subst r gf;gy g%gg&%og{hg%g?%&%eﬂﬁ rid8etBA dnEHeh iR B8P tELHESemQnddimt, The

two el ectr are formed on the respective opposite surfaces of
the pyrpelegetiidé Ghetdstdeab@tdd at Ntheheornbéttkneiss 50T eetli the skc@k tiarges
opposite to each other. The paired output term nals 400 and 400 are forned
at t he geespedtatvke oppelsig knedshok diffeeplypdetitycand Ghesldrstie ghaagdOhavite

pai red two connecting |lines 501 and 501 are for osiﬁe surfaces

. . rmed on the op
of t he thy ABkrattnalariy ayet dispharspd f@othasf)uﬁwtcf&ﬁ%gf PRV EP e11E 655G ed

output termnals 400 and 400 to the light receivin r .. For on the
respecf?@glﬁgﬁégﬁi%m§8§95%%‘E% FHW%G§§?%%P%CE§P%E“g%gfﬂé égf ‘are gﬁ%
cancel ipgrhicnes RO 2onndifing HAE Bl DA thB@1ceRHe LidirBSSQGkAHted aWkRd1cddSling
connecting line 501 and is fornmed on the opposite surface of the

pyr oel &at 502 cantbbédcatoghekQutr deicheit asp@sibdt @brevmeath algctiricrbatz@d frofthe
canceling line 502 is not connected directly to the light receiving part
20, bubeing outnwitedtasdint qtputgiurrenha\Basiles He et (@] @ewpp CAperantsean thre t he
associ ated . conpecting line 501. [007 | n.other rds, the  _.

pyr oel EFFRF Pht aﬂ@gmﬂ BEH°P & a&ﬁé%&t@anﬁ*Q¥%%ﬂB?é@gh?n%ﬁﬁ%ﬁY%é%t

i ncl ud roel ectric e . i LYl . 20, .t out put
tor i St ACE A0 R PhENEhe bR L RERLI PP ABRLirg il a0® OLert 52
The pyroelectric elenent 20 includes the first electrode 31, the second

el ectrode 32 opposite to the first electrode 31, and the infrared

absor pldogn] part 11 havi ng pyroelectric properties and interposed between

the first electrode 31 and the second el ectrode32. The output termnal unit
40 i ncl udeBhe preroglpetaic infiaysdcetestion plament d0hefdhe ReesspicnbPdbuEHLAXPIERA nal
420 used for extracting a.current generated by .th yroel ectric el nt 20
0 r esPbisPE HebHangE Fabt e e P aPe e op GRG0 nd 400

desi gn t.0 _connec e tp t ernnkhal 01468+ the:dilh glgets ode
31. Tth%J%S d”ﬁfﬁ?%%h§%%%5§ ?@mdgé}éﬁggkgg ég%%él?tfﬁgﬂ%eéé%g out put
term ngdnsh2fed By lthe psR etk RIFLALLRMRs 38 and 130 dnidrtht patect sade fp§ﬂoele%trﬁc0r med
on the first surface of the pyroelectric substrate 10 nade of pyroelectric
material in the thickness direction. The second el ectrode 32 is fornmed on
the second surface of the pyroelectric substrate 10 in the thickness
direction. The infrared absorption part 11 is defined as a part of the

pyroel ectric substrate 10 i nterposed between the first electrode 31 and the
second el ectrode 32. The first output term nal 410 and the second out put



- 27- termnal 420 are fornmed on the pyroelectric substrate 10. [0073]

The first wiring part 51 includes the (first) connecting line 511 and the
(first) canceling line 512. The first connecting line 511 is constituted by
an electrically conductive |ayer fornmed on the first surface so as to
connect the first output termnal 410 to the first electrode 31. The first
canceling line 512 is designed to cancel6é—electric charges generated at the

connecty,Bg dtk N8 inthdpdstd hEIRON SR §Lrad t5RANGEoHEs $018nd SOP MRt WL 1QEroHAE
pyroel ectric substrate 10. The first canceling line 512 is constituted by

an el e@orandaiol aye Gmdt oh itierdspateive bpparid satfadchef drqyneklatirié adetmoe dit 0 be
not directly connected to the second el ectrode 32 but to be electrically
connecttbel thioknase diregtin gommnbckd ppositado Bach othep74fhe paired opfputstesminglai ri ng
part 52 includes the second connecting ljne 521 and th econd cancel i ng
li ne 5290 apAt00 iermedrteei TRt oF i He OB it §n€%ﬁfs etnj‘(f%eﬁe%g}c HOET e DI cal | y

conduc t'Iih\é ep ahr%éﬁ%ﬂ%g{n?%%{x(ﬁ) riintets1 8ot %%8 % 1 tsa:_}% E%%geéls(ﬂurﬂ’% éspgw&%] Ql?r(f\'&ceg Q? t}§eer on d

out put termn e second el ec cond canceling line

522 i s JesidanedsdnRira@nitho & fCdhhéct thargpsctornNRiaAtl eft@lt teRBinSBCANdand
connecting line 521 in response to a change in the tenperature of the

pyr oel do0rtb ahs Ulzght rradeévid® paith20.s dvomdd eanthel tengective @pbtei sirboas bf thit ed by
an electrically conductive |ayer forned on the first surface so as to be

not di peraelegtricoriheaied O aye thecamcelitg lines G020 dEhapseling ling0 1dp agtoeiated | y

t th d ti [ i 1. 0075 tly, th
byt o6l &6t FF Fotpe G e COLER O AP EEhe™ 21 BT fic BPEs S TR RN can
neut ra!shzﬁﬂgtbeloeh@&t {Heca&gagtgstsﬁgﬁ&%fnagt £k b1t MBLL QNNRRLE e 5dE1OQd: by the

el ectric charges generate e canceling line 502. Hence, the
pyr oel @eddectedidifetay edihdeide tdcoiig @irend, bld 1s @hnédied pr £sienhaaipeeh et can

suppress the electric charges caused by a tenperature variation of the

sur r ourbichry retaritiad astet askocorted ednmgetong ert #@8d via t he respective out put

termnals 400, wi thout deteriorating the pyroelectric performance of the
[0072]

In other words, the pyroelectric infrared detection element 101 of the present
embodiment includes the pyroelectric element (light receiving part) 20, the output
termiﬁal unit 40, the first wiring part 51, and the second wiring part 52. The pyroelectric
element 20 includes the first electrode 31, the second electrode 32 opposite to the first
electrode 31, and the infrared absorption part 11 having pyroelecfric properties and
interposed between the first electrode 31 and the second electrode32. The output
terminal unit 40 includes the first output terminal 410 and the second output terminal
420 used for extracting a current generated by the pyroelectric element 20 in response to a
change in a temperature. The first wiring part 51 is designed to connect the first output
terminal 410 to the first electrode 31. The second wiring part 52 is designed to connect
the second output terminal 420 to the second electrode 32. The first electrode 31 is
formed on the first surface of the pyroelectric substrate 10 made of pyroelectric material in
the thickness direction. The second electrode 32 is formed on the second surface of the
pyroelectric substrate 10 in the thickness direction. The infrared absorption part 11 is

defined as a part of the pyroelectric substrate 10 interposed between the first electrode 31

and the second electrode 32. The first output terminal 410 and the second output



- 28 - pyroelectric substrate 10. [0076] Besi des, the pyroelectric
substrate 10 has the first end and the second end in the first direction
(the lengthwi se direction in the present enbodi nent) perpendicular to the

t hi ckness direction thereof. The pyroelectric element 20 is positioned in a
center part of the pyroelectric substrate 10 in the first direction. The
first output termnal 410 is forned at e first end, and the second out put

ter m nakyAidQ1 i fretemtdah thh gy serent @pskratA07 7] Further, in the
pyroel ectric substrate 10 of the present enbodinent, the first wiring part

51 and the second wiring part 52.include the respectl ve canceling lines
502. Hovvever it is sufficient that at | east one of the first wring part
51 and [09Blsecond wiri ng part 52 includes the canceling |ine 502. Notably,

t f h he, f 51 dth
52 i ncl ude PhdrbaBBeE IVt SAnBel Y P BE e er ot ae S hgPedUER) "t he
pyroel eghrl, i Ay i0d_ g4t et ap, géc%qgnﬂnel%of LiecBEs 4 2Bbedk Ry

i ncludes t tWwo pyroelectric Fements 20A and 20B connect e

anti - papaddceve Wykh f2ach oatthe firstl AArfatd &f as t@nRYdtABE Gedtlouepititbiminat410
detection elenent 101 of the present enbodinent is a dual el enent device.
Hence, tahlenfitsheletteodeetlat (he ficHiangerliogdme $1ats ddsesredtto rancplelewiie chariges
infrared detection elenment 101, the electric charges generated as the |ight
recei vigaBepiadt atz@eu@nﬂ%madtrﬁu%klew PRRONSALO Guthsaes ﬂ%rtg‘i FrAPeEAtHe 26 the t he
out put cur poss L O IPre. suppress t he flowl?f t he

ergfo
out put pgﬁorereésﬂ” EUbﬁgr&%f %38/ tﬁé l%asrtn:)cgrr“ée%mgem(?hangles SPSHRECE BY POUSTRG
envi r ongEctivé %ég]formed o tid REnd ki REsoPYe f?)ei)@ﬁgtr !iﬁ'edtﬂzf Eo%'h@é%e&l%é egd i on
el ement 101 of the present enbodinment, the canceling |ine 502 (512A, 512B,
522A, 52:B) clestredesd bmtﬁta|bb)éle@&maﬂgbﬁd1ebﬁdtthehecﬁm;ne(ﬁtﬂeﬁl@né Imes5H01 (511A,
511B, 521A, 521B) so as to have the sane potential as the
[0074]

The second wiring part 52 includes the second connecting line 521 and the second
canceling line 522, The second connecting line 521 is constituted by an electrically
conductive layer formed on the second surface so as to connect the second output terminal
420 to the second electrode 82. The second canceling line 522 is designed to cancel
electric charges generated at the second connecting line 521 in response to a change in the
temperature of the pyroelectric substrate 10. The second canceling line 522 is constituted
by an electrically conductive layer formed on the first surface so as to be not directly

connected to the first electrode 31 but to be electrically connected to the second connecting

line 521.

[0075]

Consequently, the pyroelectric infrared detection element 101 of the present
embodiment can neutralize the electric charges generated at the connecting line 501 by
the electric charges generated at the canceling line 502. Hence, the pyroelectric infrared
detection element 101 of the present embodiment can suppress the electric charges caused
by a temperature variation of the surrounding environment from being outputted via the

respective output terminals 400, without deteriorating the pyroelectric performance of the



- 29 - connecting line 501 (511A, 511B, 521A, 521B). Especially, the first
canceling line 512 is electrically connected to the first connecting |line
511 via the first output term nal 410. Further, the second canceling |ine
522 is electrically connected to the second connecting |ine 521 via the
second output termnal 420. In brief, in the pyroelectric infrared
detection el enent 101 of the present eAbodi ment, the connecting |ine 501
and t hgysaneelid fisthpei®02 are connected to the output termnal unit 40 to
have the sane potential. Hence, it is possible to connect the connecting
line 501 to the canceling Iine 502 along the shortest path fromthe
connecting_line 501 to the canceling |ine 502. [0080] Moreover, in the
pyroelé@@ c infrared detection elenment 101 of the present enbodi nent, the

cancel |70, b0 208 il BCHFRRSE LA RSB 1 KRR T Lo e
reSpeCtﬂégfg%ingrtiﬁh (ﬁ}%gl?ﬁ%chlvﬁb% dit2B5n %ﬁ]gﬂ‘éerﬁ%qﬂxﬁ&éggﬁgﬁdﬁéﬁ'&? ¢bkRg Iines

522A an are opposite to respective se connecting lines

521A anfichrkB.dide@ihlihereof. THdpy@bdI6dtrivRIGSNt 20 it PEsipyicdehactdnts pif bar ed
detection el enent 101 of the present enbodi nent, the connecting |ine 501

and t hehe agceldctiie bilmérab@20i im theefipsi diregtien.arFlanfied opposit¢renibd éHrls ot her
Hence, the electric charges generated at the connecting line 501 are

di scharfgapdrad pheifivet ppd cagdbe perand putpyb taagypal de0iebiraed At lregpeangend.

pyroel ectric substrate 10. In brief, as nentioned in the above, with
formng the canceling Iine 502 such that the canceling Iine 502 and the
connectipgyg) | i ne 501 are arranged in approximate plane-symetry with respect
to a surface perpendicular to the thickness direction of the pyroelectric
substrat e Fsthéhen eleagirbdlectEibanlgtmtganer aiesheadntteithodmdig Cthierfyst wittn501
resulting froma change in the tenperature of the surroundi ng environnent
are i neegnbhrmavushy sdéond haigem partr 88 paetuidy ethef rashectiyar faacdinge dingt H9e of

t he pyroelectric sybstrate 10. - 30, - Additiopally, in the . |
pyr oel STV ftrif B ‘é’&nhalaéé‘tt?‘ﬁ"ﬁt erepfehe frgprvismemast Efég%ﬁlee WM, the

14
cancel i0g 4 08,5024 QIES oL 80B2YE LIS SARMAND (A3 Lh8,GORBGELLAY | ne
501. For exénppe, Pﬁea(ifgg_gancgliﬁb Hes fg% anéﬁél %ﬁave ?% *Same
Wi dt hs 5a9intl Bge ddebiit whANRGEE bAthchide@Bie PdshbetpRlandeliBe 1eSpELt i vel y. The
second canceling lines 522A and 522B have the sane w dths as the second
connecting lines 521A and 521B, respectively.

[0078]

Moreover, the pyroelectric infrared detection element 101 of the present embodiment
includes the two pyroelectric elements 20A and 20B connected in anti-parallel with each
other. In brief, the pyroelectric infrared detection element 101 of the present
embodiment is a dual element device. Hence, when the temperature change occurs at the
entire pyroelectric infrared detection element 101, the electric charges generated as the
light receiving part 20 is not outputted via the output terminal unit 40 as the output

current. It is therefore possible to more suppress the flow of the output current caused by

the temperature change of the surrounding environment.

[0079]
Further, in the pyroelectric infrared detection element 101 of the present
embodiment, the canceling line 502 (512A, 512B, 522A, 522B) is electrically connected to

the connecting line 501 (511A, 511B, 521A, 521B) so as to have the same potential as the



[ 0083] In other words, in the pyroelectric infrared detection el enent
101 of the present enbodi nent, the connecting line 501 and the canceling
line 502 in the pair have the substantially sane wi dth. Consequently, it is
possi bl e that an anobunt of the electric charges generated at the connecting
line 501 is substantially equal to an appunt of the electric charges
generated at the canceling line 502. Therefore, the electric charges

resul ticogndcriRpmiae GORNFAA, B1iBesZ1AMBLIRY URSpRfallyNeheStitst OURAIND 1RO B S GnMENt
can be nore suppressed from being outputted via each output term nal 400.

[ 0084] electricallFuphixeted @stheefitst omedcting fine sdlborne the fArdthetpyr @emect r410.
infrared detection elenent 101 of the present enbodiment, with respect to
each offuwriher.opposiond wurdlimedineod22 ivelepjrierdlyeronpected thsher geend epnngetinge

t hi ckness direction, the el ectrodes 3 the cannecting |lines 501, the
ConauciBe §k TBr ApsrPat X IR (2ol BT el ops P AFR 8 FERGRH wi t b
t wof ol At i SYSITEE I, ] eI A a Bhdctiga! 118X 1581 S
througgb%%%a%éﬁ$%%mo¥ th%t%3 5%%3Etrléﬂg%%§tfg¥e 10F1an§equengﬁ§{kQ%e

per f or RRAGENE Snd602 shangesttaVRRIhYBED Ut RenBhileGkT Mo(HaRe thd Ghite péitial.
direction in FIG 1) of the pyroelectric infrared detection elenent 101 is

changedienkorit exarpble,to thmept/ theeioettating linefi0drte thdetreelinghmeb@helntg 31 can
be nounted on a package, a nounting substrate, and a circuit board w thout
concer hegest A fg@}rléh? gapngptineEn tadhotanseling ¥peGdal s 410 and 420. [0085]
(SECOND EMBODI MENT) - 31 - FIG 14 and FIG 15 show the pyroelectric
infrared detection elenent 102 of the present enbodi nent which has the sane
basi c ¢gyxpl guration as the first enbodinent, but is different fromthe
first enbodinment in that the pyroelectric infrared detection elenent 102 of
t he presenMoesshbedli iemhe | roelepid- infipeed | di@mibni Blewlrht h1dlhef ftber pldsgid
receiving parts 20 are provided to the single pyroelectric substrate 10.
Besi desmbedimsohetht saserhmerinecb@2his formednprasith ddithe senieqdng hiee fi0lst For

enbodi nent are desi gnat ed th a reference nuneral s and expl anati ons
t her eofxa’oﬂl%le’dg\igngﬁt g?fﬁ‘éﬁgg 3}%};@_53%@@%@1512&3 are forme opposgte to the respective
first connecting lines 511A and 511B. The second canceling lines 522A and 522B are

formed opposite to the respective second connecting lines 521A and 521B.

[0081]

In other words, in the pyroelectric infrared detection element 101 of the present
embodiment, the connecting line 501 and the canceling line 502 in the pair are arranged
opposite to each other. Hence, the electric charges generated at the connecting line 501
are discharged rapidly irrespective of the surface resistance of the pyroelectric substrate
10. In brief, as mentioned in the above, with forming the canceling line 502 such that the
canceling line 502 and the connecting line 501 are arranged in approximate
plane-symmetry with respect to a surface perpendicular to the thickness direction of the
pyroelectric substrate 10, the electric charges generated at the connecting line 501
resulting from a change in the temperature of the surrounding environment are
instantaneously discharged irrespective of the surface resistance of the pyroelectric

substrate 10.

[0082]



The pyroelectric infrared detection el ement 102 of the present enbodi nent
i ncludes four pyroelectric elenments 20 (20A, 20B, 20C, and 20D). The four
pyroel ectric el enents 20A, 20B, 20C, and 20D are arranged in a 2 by 2
matri X manner. Besides, in order to distinguish the four pyroelectric
el enents 20 fromeach other, if necessa_._r33q3 the suffix "A" is attached to

the reference nunerals of the conponents _blonging to the pyroelectric

el enents 2Q4git@Asy N8 81 hivoeleBivid snfdrt@Chesdtibn L1BReAEe161 esiCthenyr®@Ed S Of
t he conponents belonging to the pyroelectric elenents 20B, and the suffix
"C' i s eatbbdiahed the chheliheflaeaiteis fumsrdatoshaok thheamenpdtieats shebahongimg to
the pyroelectric elenents 20C, and the suffix "D' is attached to the

r ef er edive SAbmelfal example; e Eenisariehns libes B Al PB2R Ravepihegamectidths & enent s
20D. [ 00871 First, the p ctric, ele ts 20A and 20D.are pl ai ned
el ow 1 bk samnchinkriees BAs BYTATHE ehactif ol Db rouBea i i | o

f or med "8 ULEAC it ' QRb&EIphfecBRSEAAL 8210 1R GRIR! the
secondagpe%%g%ggggé%g %%%nggﬁfsg§&$%ef on fhe(?omgr sur?ace %Eptze’

pyr oel egdpeétsvesibstrate 10. Wth regard to the pyroelectric el ements 20A and
20D, the upper surface of the pyroelectric substrate 10 defines the first
surface, and the | ower surface of the pyroelectric substrate 10 defines the
second suriace. [00881 - 32 - upper surface of the pyroelectric substrate
10. Thé48}st connecting |ines 511A and 511D connect the first electrodes
31A and 31%)} %)‘818% Snfzaor Onduﬁ%}egé‘yrgeg%cttgr .r}n raaf{e% (ilejfg'%l%% élgr%e ft:si%op %lﬁ g}'esgr?tr m nal

410, respe e’f cef g™ nes Aan are torned on

the | owRhoditfechChe HonhORinBYE AL BEE it Cthe URSEAI ALl 569 iRSht PaREnORPARI TE O
the first connecting I1nes 511A and 511D, respectively. Further, each of

t he fi soistoangll dange Widths Bd2dqandl5IPDB pesstlechati falalmpuadpherd etbetre t he
conductor pattern part 412 of the first output termnal 410. [0089] As
shown rherB¢GeentBated ke the comgcidemtiee BOhdgs FilmeantsRlycaaat toan pmgpat potheed on
the | ower surface of the pyrﬁﬁlectrlc 10.. The second connecti ng

ub
lines SB4RICaHITES EPEEHAS Gt ecagléelb‘rﬁ?lgﬁs r?éﬁé@f‘%ﬁzﬂ a8 AR
conductor,Aal hEAN AAhke 47 font 18 SEE 0N QUERUhabE I NBhm B 1BSREGL | Vel V.

As shown 1 n e second canceling |1'nes are formed on

the uppgipreded aes Rind ARPIHELCLRGEK bepbRShiieod0 so as to be opposite to
t he second connecting |ines 521A and 521D, respectively. Further, each of

the second canceling lines 522A and 522D is electrically connected to the
conductor pattern part 421 of the second output term nal 420. [0090]
{0084]IO
Further, as mentioned in the above, in the pyroelectric infrared detection element
101 of the present embodiment, with respect to each of the opposite surfaces of the
pyroelectric substrate 10 in the thickness direction, the electrodes 30, the connecting lines
501, the conductor pattern parts 430, and the canceling lines 502 are arranged with
twofold rotational symmetry with regard to a symmetrical axis passing through the center
of the pyroelectric substrate 10. Consequently, the performance is not changed even
when the direction (the right-left direction in FIG. 1) of the pyroelectric infrared detection
element 101 is changed. For example, the pyroelectric infrared detection element 101 can

be mounted on a package, a mounting substrate, and a circuit board without concern for

the polarity of the paired output terminals 410 and 420.

[0085]
(SECOND EMBODIMENT)



Next, the pyroelectric elenments 20B and 20C are expl ai ned bel ow. As shown
in FIG 14, each of the first electrodes 31B and 31C is fornmed on the | ower
surface of the pyroelectric substrate 10. Each of the second el ectrodes 32B
and 32C is forned on the upper surface of the pyroelectric substrate 10.
Wth regard to the pyroelectric elenments 20B and 20C, the upper surface of
the pyroelectric substrate 10 defines-3he second surface, and the | ower
surface of pife; PyrLeahectisi G 3Hbst pAbEledPicAafh RS 1dib&idhl £18he SUIHRGE thd 0091]
As shown in FIG 15, the first connecting lines 511B and 511C are formed on
t he | oWRésestiEhBSEMEht WRARh ML AR e4ihéE bEsis bhisiguadt®nld. thd est drilsddigentnbat i ng

| ines 511B and 511C connect the first el ectrodes 31B and 31C to the
conductiodiffea¢rttefram plag first boflimdng ifi ithait the-pyBoeBectrioinipued tlefertioraslerne ot
respectively. As shown in FIG 14, the first canceling lLines 512B and 512C
are forlR8¢f 6he Preecrippriodduentase grad e satpdItdR tvieh Sipplour dight 1¢5eWdnss to

be opposite,to the f.irst nnect.ing | iines 51 nd,511C .respectively.
Fur t hopi et bt emetfs b ARETEN gt Rils Bigetr s B d S B RRRY |

connectgdoQ th Bt FRBANCHAaRAIHEHA tRa kst ldbo@imdre HESEn Ak Bj%r‘_khet & nal
410. [0092] As shown in FIG 14, the second connecting lines 521B and

521C arefefcakemameornli el expharat®us tlaeeofake ihengdyrmetaeinyi ¢ substrate 10. The
second connecting lines 521B and 521C connect the second el ectrodes 32B and
32C to the conductor pattern part 421 of the second output term nal 420,
respectively. The second canceling lines 522B and 522C are forned on the
| ower $t%Pace of the pyroel ectric substrate 10 so as to be opposite to the

e

second cance I nes Is e 'y connected to t

conductgyy Rabd1&tAc PRAent220 ofoAl ReBS 260 khOIPUL The KdirNBirocde@ric RARB]s
As described in the above, in the pyroelectric infrared detection el enent

102 of 20Ae2(B,e20¢htand rddddarsemtrangddeinl 4 §hty 2 eweérivinmgnnear tBesRi@s,ameorder tmged i n
an even nunber by even number matrix nmanner in the pyroelectric substrate
10. Modistiggeichfthe fur pyroelestricolementy 2P frosg eachiotbperpdpeeessoyithe spffiandeds in a 2
by 2 matrix nner in the singl roelectric substrate 10. In this.
arrangé‘h@ﬁ]fe,d %éﬁ%lrgfgf%ﬁen%&élfs g%éﬁe IPRE" T éséte]!)le f?inﬁlgn_gp%{)r '?h eZ(QYf'OsePeTC%Fcnpd
into a.pauateod1aRA-thd Rer&! B8 4L AEShed o e HIGhESRGREIKE thdBbmp &Gty NY
parts 20 are arranged such that the centers of the respective |1ght
recei vibelgngag ts t120pabdedtBie aleathnt 20 e ndedpeatfixv€" ¢oaneacedadb thnrdfomateanar y
square inside the outline of the pyroelectric substrate 10.

numerals of the components belonging to the pyroelectric elements 20C, and the suffix "D"

is attached to the reference numerals of the components belonging to the pyroelectric

elements 20D.

[0087]

First, the pyroelectric elements 20A and 20D are explained below. As shown in FIG.
14, each of the first electrodes 31A and 31D is formed on the upper surface of the
pyroelectric substrate 10. Each of the second electrodes 32A and 32D is formed on the
lower surface of the pyroelectric substrate 10. With regard to the pyroelectric elements
20A and 20D, the upper surface of the pyroelectric substrate 10 defines the first surface,

and the lower surface of the pyroelectric substrate 10 defines the second surface.

[0088]
As shown in FIG. 14, the first connecting lines 511A and 511D are formed on the



[ 0094] Further, in the pyroelectric infrared detection el enent 102,

the two |ight receiving parts 20 on the sane diagonal |ine of the four
| ight receiving parts 20 are connected in - 34 - parallel with each other,
and the two light receiving parts 20 on different diagonal lines are

connected in anti-parallel with each other. Mre specifically, the |ight
receiving parts 20A and 20D are conneci%d in parallel with each other, and
the 1ighter §G8IY 0P hPHbSeAB sahdr 40 Goar enLaRh estRe:iAN1R Sllaeindb 11 each
other. I'n brief, with regard to the pyroelectric infrared detection el enent
102, i tconsecasisufied ddvatodas dilAeaid DD k¢ thdhealdutioe ppaerredagudipudf therfivshal s
410 and 420 are arranged in line is defined as an X direction (horizontal
di r ect ioofutwiprnkingl 4l0presnectivalval Tk¢ fitsd canpeling bost & Asand alZdkansfonmpgsl on

pyroel ectric substrate 10. It _is assuned that a direction perpepdigcular to
the di FBELPBH PHRK e@?ﬂewywi%& SRt ' fF i ha oaRiitea b the ditst anged
inline is .ned a Lhection. (verhi | hect. 1.t DL | ane.
1 1 i ouBelli et Ind PPEp OB Fufifhs, BpIEG R el bl find 18 2P

X di r eghbRMmmAr 1200 MNeetedally caitickteRafoddhle BlonWhdiby BRACH MO NEr41287dAnt HEst WO
| i ght receiving parts 20 forned in line in the Y direction are connected in

ant i - pangiut edrmvihaltl®ach ot her. [0095] Consequently, according to the
pyroel ectric infrared detection elenment 102 of the present enbodinent, with
connecting the light receiving parts 20 and 20 in anti-parallel with each
other,[%8§ el ectric charges generated at the two light receiving parts 20
resul ti }ron1a change in the tenperature of the surroundi ng environnent

cancel eacf 9%&??1 PG, MOLROVEDnd EdHePYSLELECEACal 813 84 HBL&FLH B

el ement 102 o e present enbodinent Is a quad-type pyroelectric infrared
det ect i@nredweiatof thiepgtoeldshen sabstenPanat The sedaNFeneeidg Jinen 52ha antire
pyroelectric infrared detection elenment 102, the electric charges generated
at each2lP ghinecetgei seeargt geatrod2d 38A end 32Dowatthecorslictes pattsimpait 42R 00 98]

Hence, in the pyroelectric infrared detection _elenent 102 of the Present
enbodi AEREY oWiPLh terayaRl A 20oresRRetive ght At @tOé‘iWng}%pé%’ttée seronf qanrglipg lines

ant | -papal Leh sbih N CRGHPHIBE: WIAF SSIECI k. SAALOGS  IRSLAL 9 8hs L1 (WO

| i ght receiving parts 28 resdﬁ%lng romac %%ge in the ienpera ure of the

sur r ougghidigte @O QBIRINMonAEctindQidek 521430G 8 1PACE QD&Y Otifrthdrt edch oPOEST DI €
to prevent outputting the output current caused by a tenperature change in
t he X second canceling lines 522A and 522D is electrically connected to the conductor pattern

part 421 of the second output terminal 420.

[0090]

Next, the pyroelectric elements 20B and 20C are explained below. As shown in FIG.
14, each of the first electrodes 31B and 31C is formed on the lower surface of the
pyroelectric substrate 10. Each of the second electrodes 32B and 32C is formed on the
upper surface of the pyroelectric substrate 10. With regard to the pyroelectric elements
20B and 20C, the upper surface of the pyroelectric substrate 10 defines the second surface,

and the lower surface of the pyroelectric substrate 10 defines the first surface.

[0091]
As shown in FIG. 15, the first connecting lines 511B and 511C are formed on the
lower surface of the pyroelectric substrate 10. The first connecting lines 511B and 511C

connect the first electrodes 31B and 31C to the conductor pattern part 412 of the first



- 35 - direction and/or the Y direction. [0097] Furt her, the
pyroelectric infrared detection elenment 102 of the present enbodi nent is
provided with the dunmy line (canceling |ine) 502 designed simlar to that
of the first enbodi nent. Therefore, the pyroelectric infrared detection

el ement 102 of the present enbodi nent can nore suppress outputting the

el ectric current caused by a tenperatt83®- change in the X direction and/or

the Y di,bRaldARnaMai oML £BINY! NG LRyPH ORY S84, the RS LLLOMNC Bn &Y 51418
pyroel ectric substrate i%. It has been confirnmed that the exanple of the

pyr oel e@triiRC ffer Bfaed dettaetupper eludnenif thodyedeldchece plilesené 160rdoadh tvebd can
suppress the output current resulting froma change in the tenperature
rel at i wepesitetthethp firefetcmoeeting limgsr 2ll8damded HEL ireweetwient'ut@2p cafh theéhsecond

conparative exanpl e devoid of the canceling line 502 as shown in FIG 16
and FI drstieancelpgdgies P rpd BNBODE Rierfrically conneﬁr%g;to i QRAUEPP2HYNIREW t he
pyroel%ﬁig%ﬁw%ﬂfrareq;d%%ggﬁhﬂﬂ el enrent 103 of the present enbodi nent which

has t he sane bagﬁ%n%%n I'guration as the second enbodi ment, but is different

fromthe second enbodinment in that the pyroelectric infrared detection
el ement 103 has the pyroelectric substrate 10 in the formof a square shape
and a dodgeérent | ayout fromthe second enbodi nent. Besi des, conponents
common to the present enbodi ment and the first enbodi nent are desi gnated by

the sanme réafechenee Klfrelalthe srrandsorinaptand bres 3HE ek 53h(earyelerrael on the _
i ar CAPHLPERT ot e dreoTs THUEHE 0r clGht e aaMHERDE R GAE THE four
bl erent2 G g sb R Sty g ea8 i oA Pond Br pAHEEERSRALE S

second output terminal 420, respectively. The second canceling lines 522B and 522C are

formed on the lower surface of the pyroelectric substrate 10 so as to be opposite to the

second connecting lines 521B and 521C, respectively. Further, each of the second

canceling lines 522B and 522C is electrically connected to the conductor pattern part 422

of the second output terminal 420.

[0093]

As described in the above, in the pyroelectric infrared detection element 102 of the
present embodiment, the light receiving parts 20 are arranged in an even number by even
number matrix manner in the pyroelectric substrate 10. More specifically, the four light
receiving parts 30 is arranged in a 2 by 2 matrix manner in the single pyroelectric
substrate 10. In this arrangement, the electrode 30 of each light receiving part 20 is
formed into a square shape. The electrodes 30 of the respective light receiving parts 20
are arranged such that the centers of the respective light receiving parts 20 are located on
the respective corners of an imaginary square inside the outline of the pyroelectric

substrate 10.

[0094]
Further, in the pyroelectric infrared detection element 102, the two light receiving

parts 20 on the same diagonal line of the four light receiving parts 20 are connected in



- 36 - [0100] First, the pyroelectric elenents 20A and 20D are

expl ai ned below. As shown in FIG 19, each of the first electrodes 31A and
31D is forned on the | ower surface of the pyroelectric substrate 10. As
shown in FIG 18, each of the second el ectrodes 32A and 32D is fornmed on

t he upper surface of the pyroelectric substrate 10. Wth regard to the
pyroelectric elenents 20A and 20D, the-3pper surface of the pyroelectric

substrate, 1k wigf i NESthHe 2 SE ANty H%ﬁtafé@eiv' gq)amezd ovairresatfassnafl 1ihoe
pyroel ectric substrate 10 defines the first surface. [0101] As shown
i N Fl Gard&nnb&ted in asdi-panResithngch bies M spadfi&@llyDhanght esca®thgopnrthe

| ower surface of the pyroelectric substrate 10. The first connecting |ines
511A ar@ASIRbarconn¢diel i paelld eich podeghdl Andhble Bl teoeiving reoks or
pattern part 412 of the first Qutput term nal 410 spe tivelg. As shown

y iy I
i n FI Gand g20¢ ige fjopaectedyip eParagel] Patds eaeho Athsid £ Syl 91 of? e upper
surface_of . the roel ectri.c subst 10 s0._as .t It the first
connect ﬁoﬁlelcg}hceg}frﬁ’fi%g%tﬁﬁn%ﬁilﬁ?leflégé‘%cl ils\/%TSS‘/l .melc—iut(r%fl ﬁ%rﬁpeggl% llgf&}ﬁ%hehﬁ rst
cancel ifged b6t 2dRAmaRd4 L 28 480 &k GEahed LY 1i6ORNaEHRM 49 ah e aseasict or

pattern part 411 of the first output term nal 410. [0102] As shown in
FI G 18horidoatas dixenttbr) onnieatd pnk ipaesich2d fhamthosizd Bugh@sfafrthe gyorldctré: upper
surface of the pyroelectric substrate 10. The second connecting |ines 521A

and 523Mhstomindlt khe aswvweddthel etivesties pgpandifdlasdptheodir¢réion dadiitbthepat t er n
part 421 of the second. o ut termnal 420, respectively. Th econd

cancel ipﬁ’de‘g ioﬁwtﬁﬁﬂ“&ﬁdggﬁﬁl Q 318 rrEresH lflﬁé‘&l ﬁv@?ffnfﬁrafsa%ig @ffefth"él

pyr oel '.a ithi age. t .i 1 j Ng

Y hes S BB huo il LB B RRABLLE 0 ch D e ARl g

| i nes BR3Adandine220hk X alre@ioni &3l dodn&iineci et ph@ltheitbwadh Gtiyy, Pt tier n part
422 of the second output term nal 420. - 37 - Next, the pyroelectric

el enentso BEIB @padvi2@Qasarse20phal indthebeltbaY diecebroare donndetdd inl@ti-parehebf t he
first electrodes 31B and 31C is fornmed on the upper surface of the
pyr oel &éthrqagh etlsstrat e 10. Each of the second el ectrodes 32B and 32C is
formed on the | ower surface of the pyroelectric substrate 10. Wth regard
to the pyroelectric elenents 20B and 20C, the upper surface of the
pyroel ggjos] ¢ substrate 10 defines the first surface, and the |ower surface
of the pyroelectric substrate 10 defines the second surface.

Consequently, according to the pyroelectric infrared detection element 102 of the

present embodiment, with connecting the light receiving parts 20 and 20 in anti-parallel
with each other, the electric charges generated at the two light receiving parts 20
resulting from a change in the temperature of the surrounding environment cancel each
other out. Moreover, the pyroelectric infrared detection element 102 of the present
embodiment is a quad-type pyroelectric infrared detection element. Hence, when a
temperature change occurs in the entire pyroelectric infrared detection element 102, the

electric charges generated at each light receiving part 20 are not outputted as a signal.

[0096]

Hence, in the pyroelectric infrared detection element 102 of the present embodiment,
with regard to the light receiving parts 20 and 20 in anti-parallel with each other, the
electric bcharges generated at the two light receiving parts 20 resulting from a change in
the temperature of the surrounding environment or the like cancel each other out. It is

possible to prevent outputting the output current caused by a temperature change in the X



[ 0104] As shown in FIG 18, the first connecting lines 511B and 511C
are formed on the upper surface of the pyroelectric substrate 10. The first
connecting lines 511B and 511C connect the first electrodes 31B and 31C to
the conductor pattern part 411 of the first output term nal 410,
respectively. The first canceling lines 512B and 512C are fornmed on the

| ower surface of the pyroelectric substymate 10 so as to be opposite to the

first &S B,and 511C, respectively. Further, each of the
first can ﬁg}%g?ljl%gs qslg%é and 512C is electrically connect ed to the
conductor pattern part 412 of the first output term nal 410. [0105] As

shown in FIG 19, the second connecting lines 521B and 521C are fornmed on
the | oued97surf ace of the pyroelectric substrate 10. The second connecti ng
| i nes 521B and 521C connect the second el ectrodes 32B and 32C to_the

conduct or Patrthes r‘ihfpa}’ltoe@ﬂlcdflfrﬂf@ %@é%féwa erp it OBt ﬁh%aresaQbemP%%e&u vely.

As sh 1 h 522B d
he UppoPrSife Qe fe SHEmRIRBaruEEPTE iaf raees SR oSt e Sl e o
the Se(é%gdl%'ﬁ@ec}]t‘ﬂqufofe' RS gg?o%ﬁc@rﬂ;dm%%lga dE@%EI‘eﬁfehy 105 WE ttH@Evres@ﬁLCh of

the second canceling I'ines 2B and 522C is electrically connected to the

conducteathoPidtdn@lchin Pavrt sdgdresd olith @ttaRCORG QP dhrrber daused b 20ten]p@i0ate
Accordingly, relative to the pyroelectric infrared detection el ement 103P
of t he chémgedirc dlngp dﬁlievtéonenadrfpt ghe | Y utectiersdwithow| @angmgahlde Py Geleptric t he

pyroelectric infrared - - detection_ el enment 10 sen
embodi REHPrRaee Sf é‘eﬁemm%lﬁ@méw%itmte 10halt g}l?§r[§8‘ﬁ1§ rmfdalﬂ H%- Xémﬁ%of
variatipn ndi.n

¢ espect TR Selhaie TR O RRATER: o P BrPERE BB S5 KRS, |
per f or gRNGE AL cdr?&t&)éélﬁﬁh§%lfﬂ £ cBMhstih ahteherd 91D lative to the pyroelectric

infrared detection element 102P of the second comparative example devoid of the

canceling line 502 as shown in FIG. 16 and FIG. 17.

[0098]
(THIRD EMBODIMENT)

FIG. 18 and FIG. 19 show the pyroelectric infrared detection element 103 of the
present embodiment which has the same basic configuration as the second embodiment,
but is different from the second embodiment in that the pyroelectric infrared detection
element 103 has the pyroelectric substrate 10 in the form of a square shape and a different
layout from the second embodiment. Besides, components common to the present
embodiment and the first embodiment are designated by the same reference numerals and

explanations thereof are deemed unnecessary.

[0099]

Similar to the second embodiment, the pyroelectric infrared detection element 103 of
the present embodiment includes the four pyroelectric elements (20A, 20B, 20C, and 20D).
The four pyroelectric elements 20A, 20B, 20C, and 20D are arranged in a 2 by 2 matrix

manner.



(FOURTH EMBODI MENT) FIG 22 to FIG 24 show the pyroelectric infrared
detection el enent 104 of the present enbodi nent which has the sane basic
configuration as the first enbodinment, but is different fromthe first
enbodi nent in that the connecting line 501 and the dummy line (canceling
line) 502 in the pair are connected to a site other than the output

term nal 400 by use of a connection p§§j 70 made of electrically conductive
adhesi 159 as to have the sane el ecttic potential. [0108] In the
pyroel ectric infrared detection elenment 104 of the present enbodinent, the
first conn@akt, nle pyraele&iit eichoIntd2FA and 20I® 6t xpiricaibdol.i ot ghawvh iQ FIGSt

el ectrode connection part) 5111 designed to connect the first electrode 31
to t he 19 esth olithatiirsteeleriredes4A aaddBHD Ii$ Aemedneedbe davparsuripgs pEthd i ne

ti 't) 5112 desi dto b t ed the first [ | i .
R RN S RN e TN e
the 1 158h £G840CURANGELLAN DR he BIAEAR oLl BluEnduld DelRYpERENd 11

FIG 2 he "pyroel ectric substra I'n a secon irection

di r ect ipQRelRBRECl 4Bl 204 TaR8 NEDIE Uharuph6r th@adehdiClRESSoslbdtBE tsuitratadid he
first direction of the pyroelectric substrate 10). The first line

- connec tdiefimespide tse &bl 2B rfox¢, emd sthe dovart dwefake pEtheglyeotleadde selgatrege flDalefipey t
5111B to a second end (the upper end in FIG 23) of the pyroelectric

subst r dbefin sirfasehe second direction. [0109] The first canceling line
512 includes an opposite part (first opposite part) 5121 opposite to the
first electrode connection part 5111 of the first connecting line 511, and
an - 3@gpextension part (first extension part) 5122 designed to be
connecteénto the first connecting line 511. The first extension part 5122A
extends framshéen fih FSG. 0ppOSi i€t pafrectdde iAed p1Aand 518D 28 dorfiddeod over end
in FIG 23) of the pyroelectric substrate 10 in the second direction so as
to be dpposiurfact of thheytialetri¢ sutstmonmb@ctiherfipheannsdtimAlinephel 1A gt 5k ensi on
part 5122B extends fromthe first opposite part 5121B to the second end
(the uppErecleHe first giagiroges St apﬁélﬁﬁf%@ee@fl Heton Bt ap et 1% f thhdgbcond

i o0 0 %o RnbPARE QURORLES U0 Bl b Bl 1100 RCLLANPRLL: SEHPE
and 512D are formed on the upper surface of the pyroelectric substrate 10 so as to be
opposite to the first connecting lines 511A and 511D, respectively. Further, each of the

first canceling lines 512A and 512D is electrically connected to the conductor pattern part

411 of the first output terminal 410.

[0102]

As shown in FIG. 18, the second connecting lines 521A and 521D are formed on the
upper surface of the pyroelectric substrate 10. The second connecting lines 521A and
521D connect the second electrodes 32A and 32D to the conductor pattern part 421 of the
second output terminal 420, respectively. The second canceling lines 522A and 522D are
formed on the lower surface of the pyroelectric substrate 10 so as to be opposite to the
second connecting lines 521A and 521D, respectively. Further, each of the second
canceling lines 522A and 522D is electrically connected to the conductor pattern part 422

of the second output terminal 420.

[0103]



The second connecting line 521 includes an el ectrode connection part
(second el ectrode connection part) 5211 designed to connect the second

el ectrode 32 to the second output term nal 420, and a |ine connection part
(second line connection part) 5212 designed to be connected to the second
canceling line 522. As shown in FIG 23, the second |line connection part
5212A extends fromthe second el ectredie- connection part 5211A to the first
end (the | el (RO bRekitiGeletntO08 REd BYE AR} SSIHih& SURST Tl S04 ihF1Ehe
second direction. The second |ine connection part 5212B extends fromthe
second 18| ea¢H ofehe dirpeeletiRtddpasiB 22418 (A & tditmedeaonbe eipgef shefacppthend i n
FIG 22) of the pyroelectric substrate 10 in the second direction. [0111]
The seconwlatmeedhstgtd lde BrD dfibe selwsd @tectppessdiR apar32Cisdeumdl opplosi t e
part) 5221 opposite to the second electrgg connection part 5211 of the
second [eBHNREECAGE Freneyrgdqctrg sgbsirnte e nSitidnregard to %c@ﬁ%?l%“ﬂl&ﬁgﬁ“tﬁ?%ar t)
5222 desi,gn e connected t he second .conn i i ; second
oxt ons 20 A 10 286 BRGTGIEE ot o ReS SEAE RyRYIS b iy (8 B8y yuE, O
first endthd Revel QWBEce®REhd Yy rFdIGtrid bRfatd @AW R8hedbhEsGihst rate 10 in
the second direction so as to be opposite to the second |ine connection
part 5212A. The second extension part 5222B extends fromthe second
opposite part 5221B to the second end (the upper end in FIG 23) of the
pyroelé@i@ﬂ(: substrate 10 in the second direction so as to be opposite to
the second,line caon tign part 5212B. - 40 _-_[01 The first line
connect i onAE)zi‘g?W%ili G flg’t H‘g ff“iSF §?HI€8H%@PF%81}I§ ﬁg&é’]ﬂg arg foned ¢ iléﬁ ly
connec ' [ tn5 - ] i @ ne
S12A v BrpH ke of it L ERFLRRARE 10 R bRt ShodRISPIIIC 0%,
FIG 22canrdt BlCfirsd BlecdiodbN81P YA €L LS tie sombaétbAbettdfh parttdie gehortdst
direction (see FIG 24). Simlarly, the first |ine connection part 5112B of
t he fi ostputoamentli4lg, tdspectHelyB Tlee Bisécindebing lipecoiPPertdel 2(bateHernidd wt
extension part 5122B of the first canceligg | ine 512B via .the connection

part 76h¢ doraseriaenel Swscanerelsrtic BHRSTRSDID Bhasite bt @Prodteatty tht &R3) of
the pyr Onerlegt(i}lr ﬁi(x:less FPﬁ% I;\faf& %1%@,2%%%%%?1&??19&%&' (é{;\ec%t 3 9%e f{rgtlg'a?lllc#em%&f%\s-rrg

SeCOI’]dC?I ne -connection part e secohd Connecting

el ect ri5¢ah | 3 dCORREEL 8.t Pally Sort8ERA U0 BhE @B RBrPHM ternadfaf 40 drhge $REON
canceling li1ne 522A via the connection part 70 fornmed at the first end (the

| ower eathut Berkdifal 42. and FIG 23) of the pyroelectric substrate 10 in the
second direction. Simlarly, the second |ine connection part 5212B of the
second connecting line 521B is electrically connected to the second

extension part 5222B of the second canceling line 522B via the connection
part 78”@8fned at the second end (the upper end in FIG 22 and FIG 23) of

the pyroel ggg}%v&n ﬁ}a‘?ﬁ;rﬁ}’ @helgecj)& E&%ea%gol%scgflgce{ﬂ(pgblﬁ% fa‘nq’ed g‘él)che [0114]
lower surface of the pyroelectric substrate 10. The second connecting lines 521B and
521C connect the second electrodes 32B and 32C to the conductor pattern part 422 of the
second output terminal 420, respectively. As shown in FIG. 18, the second canceling lines
522B and 522C are formed on the upper surface of the pyroelectric substrate 10 so as to be
opposite to the second connecting lines 521B and 521C, respectively. Further, each of the
second canceling lines 522B and 522C is electrically connected to the conductor pattern

part 421 of the second output terminal 420.

[0106]
Accordingly, relative to the pyroelectric infrared detection element 103P of the third

comparative example illustrated in FIG. 20 and FIG. 21, the pyroelectric infrared



Besi des, the quad-type pyroelectric infrared detection elenents 102 and 103
respectively explained in the second and third enbodi nents have the
connecting lines 501 nore than the dual -type pyroelectric infrared
detection elenent 1, and then shows a conplex |ayout of the connecting

| ines 501. Therefore, with regard to [%ﬁ%guad-type pyroel ectric infrared
detection elenents 102 and 103, it is preferable that the connecting |line

501 ,an(ﬁe'f:&ﬁoﬁ\@p—: k183 bi iR R9%nk Brbb@nRaL Earfp RvEANUMR KL rdrpEs QitkaHt
term nal 400 to have the sane electric potential. Consequently, flexibility

of | ayyta degiegitued vidaidmadiatt kigolndifs ebAZoe@dnt F&n bphevathutidderiefibs e, it
is possible to facilitate designing a layout in which the connecting |line
501 andespeeticantett tegminaked@) Kifhout deeperatingthe pynoglacfed perigimanspdshe e t o
each ot her. LQllSl (FI FTH EMBODI MENT) FIG 25 and FIG 26 show the

pyr oel @dtealectiiniybstirate et ecti on el ement 105 of the present enbodi nent which
has the sanme basic configuration as the third enbodi nent, but is different
fromthe third enmbodinent in that the pyroelectric substrate 10 of the
presentggyfpodi ment is provided with slits 13 for thermally insulating the
respective light receiving parts 20 fromthe other part of the pyroelectric
subst r dFOURTH BeIGiERIENDhponent s comon to the present enbodi nent and the
third enbodi nent are designated by the sane reference nunerals and

expl anat i oH5Gt BertedflCGard etk prrreteebgamrarpd egiction elenmpd B4 ottt ric
infrared detectiogn ele 105 of the present enbodi t includes the four
slits fgeﬁ%wﬁﬁ%ﬁ ngegithgﬁ &be ﬁ%}n‘bg?ﬁé‘? ?%?léuﬁw&ﬁ&'hgﬁﬁstp%}?n@&ﬂ%%% #“Bt

substr . i thj j i it an 13D
or ot ot it feale e el Y PRABRRREY GG le Pfectilehfhe 5ot 3 ghioy B 750
of the (cQalLEtd) 502 & BEHiS ark0dnndB& t02DGte cuhdr 20, the @spARtteMEBInY1 40®117]

by use of a connection part 70 made of electrically conductive adhesive so as to have the

same electric potential.

[0108]

In the pyroelectric infrared detection element 104 of the present embodiment, the
first connecting line 511 includes an electrode connection part (first electrode connection
part) 5111 designed to connect the first electrode 31 to the first output terminal 410, and a
line connection part (first line connection part) 5112 designed to be connected to the first
canceling line 512. As shown in FIG. 22, the first line connection part 5112A extends
from the first electrode connection part 5111A to a first end (the lower end in FIG. 22) of
the pyroelectric substrate 10 in a second direction (a direction respectively perpendicular
to the thickness direction and the first direction of the pyroelectric substrate 10). The
first line connection part 5112B extends from the first electrode connection part 5111B to a
second end (the upper end in FIG. 23) of the pyroelectric substrate 10 in the second

direction.

[0109]
The first canceling line 512 includes an opposite part (first opposite part) 5121

opposite to the first electrode connection part 5111 of the first connecting line 511, and an



As mentioned in the above, in the pyroelectric infrared detection el enent
105, the pyroelectric substrate 10 is provided with the slit 13 which
penetrates through the pyroelectric substrate 10 in the thickness direction
so as to surround the |ight receiving part 20 with respect to a plane view.
[0118] The above slit 13 is fornedd¥$ t he pyroelectric substrate 10
for each light receiving part 20, and s ounds three of four sides of the
corres %Msﬂg }Ja'rgtffrstr &&@ﬂs\{d r@aglt222ﬂ81\§41&htd FSR8GEcth@ tQt R BRe céﬂr@\%m%"enceg
the pyroelectric infrared detection elenent 1 has a cantilever structure in
whi ch aaelbili ghiie fig€extehdign parts122A bstesdppantiRafiad oppitepayt SidAsbdre - 42-
by the pyroelectric substrate 10. Consequently, directions in which heat is
t r ansf drseehd tlomiae exy OEIG @8 plcths mmmeiﬁtlec Spstratet Hélnp@nle setoadtditectien enent
20 are limted to a S|n%le dlrfctlon i s possibl %‘ prevent. therm
connectPdit BebuarrPsEAdA Pf JHEL BE éPK’/‘i‘er‘iBO‘bé’raft abl2nd TR eﬁréb AREEFPRPH T ne 501

as wel |51§§Bt Qt%n aﬂ“ é:hn%r%tlorﬁ?osne parﬁ?ﬁfei n e sef\%}x(bgl%d)%{lgg §Ct | Idclan‘H}r ar ed

det ection elemen orm-n IS p e to prevent

the respeet t!h\ég)y!rdew%m(f SaRtMEN D Qﬁfhtesseafgdfdlféﬁllmyé RYtdIhd Esosid td {H irst
constants of discharge of the electric charges caused by a tenperature

change lok chivecaioni pattddi2® envi ronnent. Therefore, it is possible to nore
suppress the electric charges caused by a tenperature change of the
surroundi ng environnment from being outputted via the respective out put
ternin?é 400. [01191 Besi des, the pyroelectric infrared detection
el enent bl to 104 of the other first to fourth enbodi nents may have the

FS)?/::nolel’;lreCtS{ IT%ieé Sé%gc%tdr %Iﬁlg%g%% rlﬁl\él ggfj ﬂ%lﬁg'eso Qﬁ &Bct?&fe c&lx{eﬁ:ﬁonﬂ'%arf lé%etcg'r?(f the

I'ted to a single-type pyroelectric infrared
det ect ieRRt0dLERMbctRH Mab) 583 debignslial cohipe tay @&ﬁh@@lerch@dé B r@kdsddeddect i on

el enrent and the quad-type pyroelectric infrared detection elenent. [01201

( SI XTHoEB®DlekaMR) 420, and a line connection part (second line connection part) 5212
designed to be connected to the second canceling line 522. As shown in FIG. 23, the‘
second line connection part 5212A extends from the second electrode connection part
5211A to the first end (the lower end in FIG. 23) of the pyroelectric substrate 10 in the
second direction. The second line connection part 5212B extends from the second

electrode connection part 5211B to the second end (the upper end in FIG. 22) of the

pyroelectric substrate 10 in the second direction.

[0111]

The second canceling line 522 includes an opposite part (second opposite part) 5221
opposite to the second electrode connection part 5211 of the second connecting line 521,
and an extension part (second extension part) 5222 designed to be connected to the second
connecting line 521. The second extension part 5222A extends from the second opposite
part 5221A to the first end (the lower end in FIG. 22) of the pyroelectric substrate 10 in
the second direction so as to be opposite to the second line connection part 5212A. The
second extension part 5222B extends from the second opposite part 5221B to the second
end (the upper end in FIG. 23) of the pyroelectric substrate 10 in the second direction so as

to be opposite to the second line connection part 5212B.



As shown in FIG 27, the infrared sensor of the present enbodi nent includes
a three-dinensional circuit block 130 and a package 300 configured to
acconmodat e the three-dinmensional circuit block 130. The three-di mensional
circuit block 130 includes the pyroelectric infrared detection el enent 102,
an | C el enment 200, a capacitor (not shown), an M D (Ml ded | nterconnect
Devi ces) substrate 120. The IC el enent;200 is provided with a signal
procesqbﬂ%]circuit configured to perform signal processing of the out put
current of the pyroelectric infrared detection elenment 102. The capacitor

i s an extempalfirpalite 6RNBE&GISthrt 61192 0f Gec@resiine2y lidh61M B sleltsicalat e 120
is used as a substrate on which the pyroelectric infrared detection el enent
102, t kenheCtegll Gmelmt fi2@0¢xtammdort pertc AP2EA tbrthardestmoanrebug libee5 MADvaultkd r at e
120 includes a plastic nol ded gart rovuged at it iﬂrface wth

121 -43 -
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unit may have a circuit configuration selected fromwell-known circuit

conf i gukinkioR paass IX2BGIf Olsefrst Raddang oy 612l anthe docnuvanh part JOODRhEd at

The package 300 of the present enbodinment is a can package. The package 300
i ncl udéke aecondpnd §he vapeagdBFICaRE sadviilfd W ¢fahe pyFostactmiesbstrats il i ng
menber) 133. The stem 131 is shaped into a circular disk. The cap 132 is
shaped thfesond €¢¢i9Par hol | ow cylinder with a bottom The cap 132 is fixed
to the stem 131. The wi ndow part 133 is arranged so as to cover an opening
part 132a formed in the bottomof the cap 132. The wi ndow part 133 has a
functigmigf transmtting infrared. The stem 132 and the cap 132 are nade of
netal. For exanple, the infrared transmtting nmenber 133 is a flat-plate
optical fiThersecanddlibdiconogtiosapartid2l@A ofhchaidemnd ginhpdore $nbsidldt és and a
filter part which is constituted by an optical multjlayer filmand is

f or med egﬁtwlly easrecidetaotheopsord rategpipp ot 58¥24 196 the SPwsA wupdinsakive

However, he infrared tra itting er 1 is not ljim ot opti cal
1 or PR e st Bk B8R dersrheaRe P had ookt S e el P!
fabricagj pgyn @B}@&ﬁ%%%éeefbsmﬂ% V&Hnd 1N &, 2RAdiIE P hd LR Rehni que
(see JP 3897055 Bl, and JP 3897056 Bl). The stem 131 supports three |ead

pi NS 146ndeklifn p2rt 52N2BST OY YecbMDcdiinette Ltk 8218 eadlegirinsllyldheakéesd theal |y
connected to the above signal processing unit. Each lead pin 140 is coupl ed

t 0 t he siobd sufestipapertl3X22Bmd the sabet taricchnd line 64 visethetconndvtionpevie’&i gnal

processing unit. Besides, ,one of the thr | ead . pi 140 i s used. for power
suppl ylegedmd the wseamkprd S, enestomdr in; Eﬁgs% af%‘r)fllgﬁs' Gl Sﬁ? BotoelesHie ¢ he

other |5, 560 ) B udraundifg il 04e2kig o A mentioned in the above, the
i nfrar 84" Sensor 1 ncl-udes € signal procCcessing unit configured to perform

signal processing of the output current of the pyroelectric infrared
detection el enent 102 and the package 300 in which the pyroelectric
i nfraréulidet ecti on -44-.

Besides, the quad-type pyroelectric infrared detection elements 102 and 103
respectively explained in the second and third embodiments have the connecting lines 501
more than the dual-type pyroelectric infrared detection element 1, and then shows a
complex layout of the connecting lines 501. Therefore, with regard to the quad-type
pyroelectric infrared detection elements 102 and 103, it is preferable that the connecting
line 501 and the canceling line 502 in the pair are connected to the output terminal 400 to
have the same electric potential. Consequently, flexibility of layout design of the
canceling lines 502 can be improved. Therefore, it is possible to facilitate designing a

layout in which the connecting line 501 and the canceling line 502 in the pair are arranged



el ement 102 and the signal processing unit are housed. The package 300 has
a part constituted by an infrared transmtting nenber 133 configured to
transmt infrared which is selected as a detection object of the

pyroel ectric infrared detection el ement 102. [0123] I n ot her words,
the infrared sensor of the present enbodi nent includes the pyroelectric
infrared detection elenment 102, the signal processing circuit (signal
processj,pekiddnh bach ARG t he package 300. e signal processing circuit is
configured to generate a signal indicative of predeterm ned information
(e.g., presence or absence of a human body) based on a current flow ng
between the first output termnal 410 and the second output term nal 420.
The pad®H§e 300 is configured to accommpdate the pyroelectric infrared
detection elenent 102 and the signal processing unit. The package 300 is
providéEHVW1ﬁNFﬂ%DuﬂEHEg/part 133 designed to allow the pyroelectric

el ement (| Lght,receiving.part)..20 of .the p l,e o e i on
el enent 10§ﬂ?omigggﬁﬁg”%ﬁﬁ%gwgge&ngﬂS?g‘é%%gﬁyhéﬁg#gghﬁé%%éﬁq%ﬁg%gﬁ%dow
part 133cdesit SBORLAENWARR hab (W6t Sd-anshtikeratibh hatRdiefd dhsdhegeber N ned
frequency. [0124] The infrared sensor of the present enbodinment is a
human det#fetdnd frosetiedhjrdantbodimpdmys thdtehpypyoeleetia subsirafer Hr edhdpraent on

el enent 102 explained in the second enbodi nent, as a pyroelectric infrared

det ect ieavpodineme nis . propidadidivith owlits t e fpy thamedlyr insulagmeaphed refeetéte dabkel enent
103 explained in t hird enpodi ment .and the roelectric jnfrare

det ect "B S eAERE g‘%ﬂ%‘}%pﬁ’ﬁi Eg‘dfil%?r e ¥ Pﬁm@%%lfi iRy Be Gedlfoas the
pyr oel %8&%&8&41305%&%&%?Qés'ef?{‘elﬁtc%l%ﬁﬁt Aa %Ja%hir&fehﬁaro&&e%% RSOl einat e
present ehbodi nent. |01 As mentioned in the above, since the

i nfrar @¢ {BeOHSKY redfrehften i @8R RPRAL BN therspl Meslebhed pyherkeel.ri ¢ i nfrared
detection el enent 102 explained in the second enbodi nent, the infrared

sensor of the present enbodinent is insusceptible to a change in the

p p g
tenperzturf of the surrounding environnent. Consequently, it is possible to
suppres@16l 45 - the undesired effect caused by a change in the tenperature

of the Sur"i‘}?é'l f_)] drlogl ct%rgvilngrg]inegecﬂ%ecqsilog eﬁe%esntel%g%g It}rlgaﬁxte’gelgt hbodR3SY i?llcl%d(taso
suppr ess oCCUPYEREET S Al S Uet8CtT on "of "a ‘hinah bodyj-
the four slits 13 (13A to 18D) designed to penetrate through the pyroelectric substrate 10
in the thickness direction. The slits 13A, 13B, 13C, and 13D are formed to surround the
infrared absorption parts 11A, 11B, 11C, and 11D of the pyroelectric elements 20A, 20B,

20C, and 20D, respectively.

[0117]

As mentioned in the above, in the pyroelectric infrared detection element 105, the
pyroelectric substrate 10 is provided with the slit 13 which penetrates through the
pyroelectric substrate 10 in the thickness direction so as to surround the light receiving

part 20 with respect to a plane view.

[0118]

The above slit 13 is formed in the pyroelectric substrate 10 for each light receiving
part 20, and surrounds three of four sides of the corresponding light receiving part 20 with
respect to a plane view. Hence, the pyroelectric infrared detection element 1 has a

cantilever structure in which each light receiving part 20 is supported at its only one side



[0126] Further, the infrared sensor of the present enbodi ment nay

enpl oy the pyroelectric infrared detection elenent provided with the slits
13 surroundi ng the respective light receiving parts 20, which is simlar to
the pyroelectric infrared detection el enent 105 explained in the fifth
enbodi nent. Wth this arrangenent, each light receiving part is fornmed into
a square shape in a plane view, and edcr slit 13 surrounds three of four

si des Qf; @eGRESEIPONGINGrald BT @&%@%\Yejn@& BREdi0R0 iMIICH BSReRt trhRtd &l ane
view. Consequently, it is possible to successfully detect a novenent of a

human bady tiad pngelettgic ¥ubtir et 10010 @achytrbdectridiete@int @0 @x flmaitevech & Bidghe
second enbodi ment. [0127] (SEVENTH ENBCDINENTg As shown in FIG 28 and
FI G 29retthen.i if maresdbkangoevest thdrmapcesrention prepch liglet tegeigingpart
pyroel ectric infrared detection el ement. 105, si.gna rocessor 200, and a
package03andrihe epgigling fige ops 3 ?%t%%ﬁ?WﬁgF%dgFog%grFﬁ?WﬂEﬁbﬂh?he

pr Ocesfpiy%%ge?:zr' { pn ol Ialélgecﬁ(yr{ LR teanIOE'),h%gtﬁ)xyfog)lgln%ﬁ%}%ia%lietis {H];E?I: Y ?Sd%(geé?%b?ec tcd on

el enen e package 3 1s designed to acco e pyr ectric

i nfrar gdevdat e6d rQBeaIVRMENH: +L05viaR G akRE26G IR haRhO CBESORt AR cdnBthdd] of
The signal processing unit 200 in the present enbodinent is a current

vol t agdichamgerdithn dédtdeichatges ngusd et @ectemiperdtued dhaideect ther ansowstdorg 202
for inpedance conversion having its gate connected to the pyroelectric
i nf r ar edvigeresti ohhep@nent suossibleng moeassiprress trogdetisis gharges gaesidim ng a
gate vgltqge of the eI?c ric field effect transistqr.202. IQ grief t he
Signal (BPOIALET NG (1266 Y TREHEDE (TR EIPBON ReThy P ckired KF Bed
det ect i - - lectric field effect transistor 202, the
resistgfgﬁg%éqgﬁgt§9§?$%%??©board 201. The - 46 - circuit board is a
printed wring board on which these circuit conponents are nounted. The
circui% bo?rd 201 is shaped into a circular disk

0119

Besides, the pyroelectric infrared detection elements 101 to 104 of the other first to
fourth embodiments may have the pyroelectric substrate 10 provided with one or more
slits 13. Further, the similar slits 13 may be applied to a single-type pyroelectric infrared
detection element as well as the dual-type pyroelectric infrared detection element and the

quad-type pyroelectric infrared detection element.

[0120]
(SIXTH EMBODIMENT)

As shown in FIG. 27, the infrared sensor of the present embodiment includes a
three-dimensional circuit block 130 and a package 300 configured to accommodate the
three-dimensional circuit block 130. The three-dimensional circuit block 130 includes the
pyroelectric infrared detection element 102, an IC element 200, a capacitor (not shown),
an MID (Molded Interconnect Devices) substrate 120. The IC element 200 is provided
with a signal processing circuit configured to perform signal processing of the output
current of the pyroelectric infrared detection element 102. The capacitor is an external
part connected to the IC element 200. The MID substrate 120 is used as a substrate on
which the pyroelectric infrared detection element 102, the IC element 200, and the

capacitor are mounted. The MID substrate 120 includes a plastic molded part 121



[0129] The infrared sensor of the present enbodinent is a human
detection sensor, and enploys the pyroelectric infrared detection el enent
105 explained in the fifth enbodi nent, as a pyroelectric infrared detection
elenment. In addition, the pyroelectric infrared detection el enent 102

expl ained in the second enbodi nent and the pyroelectric infrared detection
el ement 103 explained in the third enboth rent may be used as the

pyr oel g croionfrar t ook f ejenfr S

D Coent B et e P e P I o P E LR, Pl
sSuppor teatholindntOt IS URPQlehicAg 200ns AR4capactta2Odbnatitvadn gesgml wrosdstihgaamiof t he
circuit board 201. [0130] The package 3 has the sane configuration as
t hat ofcotfigmred xd perémrbosignEnirocassinpof ¢lie outhet packetgd tBe ipgrasbabid inditaeetl by t he
stem 131 nmade of netal, the cap 132 nade of metal, and the infrared.

t r ansmidetachep neloment 188,  gButhfas the hesrile BIOESTINg JHYT t82% HEVEhR & %hd pi ns
140 for extractin ut .t he oyt.put of the si.gnal. processing.,uni.t 200. Each
Fead pIRTISIGTY SETbATS AR P e A Be R A e Tt rhe 2PPys
connect g Qoddifenghgnal processing unit 200. [0131] As nentioned in

t he above, since the infrared sensor of the present enbodi nent enpl oys the
pyroelectric infrared detection elenment 105 explained in the fifth

enbodi nent, the infrared sensor of the present enbodi nment is insusceptible
to a chaidé in the tenperature of the surrounding environment.

Consequent]y, it is possible to suppress the undesired effect caus by a
change in ?K%pﬁéﬁﬁéﬁgpq#égﬁﬂmﬁﬁét§H&P§€Hﬂ¢ﬁ@aeﬁﬁﬁP%%ﬁ%%t é?H”Fﬁ?ﬁfgﬁ)
erbod TBost s PR A6 b0 PR 835, IRPLLIANGR bRl HEGED! o of o
det ect ITRR @I MBNIsSshhPd inkd3 cireidr 4QR. 0Thd B 18BRREHPIGEINSESS ecllat Rollk and
fifth enbodi nents, the |ight receiving parts 20 are arranged in a 2 by 2
mat r i X cytimiee withAh bettoiat | ¥oé yap 182 id fixhit tor the etam 1§ 1 pdFieswiBlowagarbd 33y anged
in an even nunber by even nunber matrix pattern. For exanple, the |ight
recei viertgnget 65290 ¢pypr B cReHERgat 137adfoumesinvthediotion phihecrn 13gnd e
light receivin rts arranged. i.n a, 6 i X nner n
or (e , “GSE PRIBR Bes Aran ity o et GRI TR 6 ekt 154 TRARG 185 nay
i ncl udg,.; iaqé "oF‘r'me'tél. CYER BHADE! RN flae AUBLmItAnO MRS 1328 fHhaPhlatdre
pyroel ectric elenents 20. The "N' of the pyroelectric elenments 20 are

ar r angegtiéad fafar,"dxd #Bys opticalBlted ¥cRIRP QI sili@aCduberaterdndan dilten paitSwigvie s

nunber, and "nf * "n" = 16). In this arrangenent, preferably, "nm and "n"
ar e equaistituted by an optical multilayer film and is formed on at least one of opposite surfaces

of the silicon substrate. However, the infrared transmitting member 138 is not limited to
the optical filter but may be a semiconductor lens formed by use of a process of fabricating
a semiconductor lens derived from an anodic oxidation technique (see JP 3897055 B1, and
JP 3897056 B1). The stem 131 supports three lead pins 140 (FIG. 27 shows only two of
the three lead pins 140) electrically connected to the above signal processing unit. Each
lead pin 140 is coupled to the MID substrate 120 and is electrically connected to the above
signal processing unit. Besides, one of the three lead pins 140 is used for power supply to

the IC element 200, another is used for signal output, and the other is used for grounding.

[0122]
As mentioned in the above, the infrared sensor includes the signal processing unit
configured to perform signal processing of the output current of the pyroelectric infrared

detection element 102 and the package 300 in which the pyroelectric infrared detection



[0133] Further, the sixth and seventh enbodi nents show human body
detection sensors as an applicable exanple of the infrared sensor. The
infrared sensor is not limted to such a human body sensor, but nmay be a
gas sensor and a flame sensor, for exanple. In consideration of intended
use, types of the respective pyroelectric infrared detection elenents 101
to 105 may be appropriately selected fram- a dual -type, a quad-type, and a

si ngl e‘eﬁe\ﬁpeer‘l’t 1f rarﬁixﬂﬁﬁ%%grﬁal{)%gé]sing unit aF9 %o@@%@np'h‘ﬁe p‘ﬁ@@a%etm hAf 5%@\%1

sensor is used as a y detection sensor, the human body detection
sensor ¢eaithedusednt RGREEE fradshiittigC @Rber 1188 dhfiglrel Stocrahérgitr @dakal t urn
on and off a switching elenent (e.g., a switching device and a rel ay)

i nt er podech betiaeted as apletwetios oyedef tredpyacdleqhit irpreddetettior depors®2t 0 an
out put of the human body detection sensor. Wth this arrangenment, it is
possi ble to suppress the occurrence of a false operation in which the
pyroelﬁgghlc infrared detection elenent 101, 102, 103, 104, or 105

acti vat n alarmin response to a change in the tenperature of the

surroundi ng, e, QRRRN tHeNEIFEGE] G%aR:t BOUED §085HE EsboBmBEBRIRALY ti thin a
detection area. Consequently, energy can be conserved. - 48 - [01351

Especi alloglecianfibhal detdctian etbns@nd02, the sizppl precksking airgas (sSgemnd processim f | ane
sensor, it is possible to suppress the occurrence of a false operation in
whi ch tuné),parrdoBlicepadkipge i3A0r alleed sigptleptorewing] @rmaiit is1@pfisned to1g@eratos  or
105 activates.an alarmin response to change in the tenperatur f, the
sur r ourtRRA lnéifefl}’%w‘?fﬁﬁ%et‘eW@ figRPeRiqnHg g AT EHRBFCCT APSHRFC P ﬁé}&ma&fﬁogis} ect
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reliabiTity can be 1 npro
terminal 420. The package 300 is configured to accommodate the pyroelectric infrared

detection element 102 and the signal processing unit. The package 300 is provided with
the window part 133 designed to allow the pyroelectric element (light receiving part) 20 of
the pyroelectric infrared detection element 102 to receive infrared of a predetermined
frequency. The window part 133 is made of material which transmits infrared of the

predetermined frequency.

[0124]

The infrared sensor of the present embodiment is a human detection sensor, and
employs the pyroelectric infrared detection element 102 explained in the second
embodiment, as a pyroelectric infrared detection element. In addition, the pyroelectric
infrared detection element 103 explained in the third embodiment and the pyroelectric
infrared detection element 105 explained in the fifth embodiment may be used as the

pyroelectric infrared detection element of the infrared sensor of the present embodiment.

[0125]

As mentioned in the above, since the infrared sensor of the present embodiment
employs the pyroelectric infrared detection element 102 explained in the second
embodiment, the infrared sensor of the present embodiment is insusceptible to a change in

the temperature of the surrounding environment. Consequently, it is possible to suppress



CLAIM5S 1. A pyroelectric infrared detection el enment conprising: a
pyroelectric elenent including a first el ectrode, a second el ectrode
opposite to said first electrode, and an infrared absorption part having
pyroel ectric properties and interposed between said first el ectrode and
sai d second el ectrode; an output termnal unit including a first

out put term nal and a second out put t er m‘val used for extracting a current

gener atgd byiesiddd e@%eto%b&vehr b £l el i (heSPRAPSAtER 8f PRaNG8rddhddng
t enperature; first wwring part designed to connect said first output

t er m nahvirenBé@itdirf tlhﬁé?émbdtﬁ&éﬁ@dﬁs pasithle to supdr&Boendranice bfifylgpaletectdesbfjned to
connect said second output termnal to said second el ectrode, wher ei n
sai d fiarlstmasl leclyt.ode is formed on a first surface of a pyroelectric
substrate nade of pyroelectric material in a thickness direction, and

said second electrode is fornmed on a second surface of said pyroelectric
substrz(glg3 n the thickness direction, and said infrared absorption
part e ined as a part of said pyroelectric substrate interposed between

said firstpghget HRIBHANEN Sisth SEROPHeBhEehhSERenPREy employ the pyroelectric
infrared detection element provided with the slits 13 surrounding the respective light
receiving parts 20, which is similar to the pyroelectric infrared detection element 105
explained in the fifth embodiment. With this arrangement, each light receiving part is
formed into a square shape in a plane view, and each slit 13 surrounds three of four sides
of a corresponding light receiving part 20 with respect to a plane view. Consequently, it is
possible to successfully detect a movement of a human body along the X direction and the

Y direction explained in the second embodiment.

[0127]
(SEVENTH EMBODIMENT)

As shown in FIG. 28 and FIG. 29, the infrared sensor of the present embodiment
includes the pyroelectric infrared detection element 105, a signal processor 200, and a
package 3. The signal processor 200 is configured to perform signal processing of the
output current of the pyroelectric infrared detection element 105. The package 3 is
designed to accommodate the pyroelectric infrared detection element 105 and the signal

processor 200.

[0128]

The signal processing unit 200 in the present embodiment is a current voltage
conversion circuit using an electric field effect transistor 202 for impedance conversion
having its gate connected to the pyroelectric ihfrared detection element 105, and a resistor
203 used for determining a gate voltage of the electric field effect transistor 202. In brief,
the signal processing unit 200 is constituted by the pyroelectric infrared detection element

105, the electric field effect transistor 202, the resistor 203, and a circuit board 201. The



said first output termnal and said second pyroelectric substrate, and said
first wiring part includes conductive |layer fornmed on said first surface
so as to connect said first output termnal to said first electrode, and a
canceling line designed to cancel electric charges generated at said
connecting line in response to a chan%e in a tenperature of said

pyroel ectric substrate, and sai d4€anceling line is constituted by an

el ect riGal %ogﬁnféﬁfﬁ{s‘ed! Wl SRALIRE i Bhdle SRERNAoRPELAEE aROMBEnQ. be ot
directly connected to said second el ectrode but to be electrically

connect®ed cteuis Bb4dPONRE PR into A&ircula®@isk. 2. A pyroel ectric infrared
detection elenent as set forth in claim2, wherein said canceling line
is electrically connected to said connecting line so as to have the sane
pot enti al ?s said connecting line. 3. A pyroelectric infrared detection

el enentl0® set forth in claim1 or 2, wherein said pyroelectric substrate

[] ﬂ'ls Ci‘nfelsgsgp?e ggq?arg s%g?slogcc%nt%e epr}gseln@ e%lbfoh{ﬁ(}nt dlls raeﬁltnlngrrll d%%rcﬁ%‘ %Ier(l:s"il)lr,agncf 0 said

employs the pyroelectric infrared detection element 105 explained in the fifth embodiment,
as a pyroelectric infrared detection element. In addition, the pyroelectric infrared
detection element 102 explained in the second embodiment and the pyroelectric infrared
detection element 103 explained in the third embodiment may be used as the pyroelectric
infrared detection element of the infrared semsor of the present embodiment. The
pyroelectric infrared detection element 105 is supported by two supporting rests 204 and

204 arranged on a surface of the circuit board 201.

[0130]

The package 3 has the same configuration as that of the sixth embodiment. In brief,
the package 3 is constituted by the stem 131 made of metal, the cap 132 made of metal,
and the infrared transmitting member 133. Besides, the stem 131 supports the three
lead pins 140 for extracting out the output of the signal processing unit 200. Each lead
pin 140 is coupled to the circuit board 201 and is electrically connected to the signal

processing unit 200.

[0131]

As mentioned in the above, since the infrared sensor of the present embodiment
employs the pyroelectric infrared detection element 105 explained in the fifth embodiment,
the infrared sensor of the present embodiment is insusceptible to a change in the
temperature of the surrounding environment. Consequently, it is possible to suppress the
undesired effect caused by a change in the témperature of the surrounding environment

(in this embodiment, it is possible to suppress occurrence of false detection of a human

body).



said pyroelectric elenent is positioned in a center part of said
pyroelectric substrate in the first direction, and said first out put
terminal is forned at said first end, and said second output termnal is
formed at said second end. 4. A pyroelectric infrared detection el enent as
set forth in any one of clainms 1 to 3, wherein said canceling line is
el ectrically connected to said connect44iy line via said first output
term nahyge) 5. A pyroelectric infrared detection element as set forth in any
one of claims 1 to 4, wherein said canceling line is formed opposite to
sai d conneWitin@ghid®. the pyrfl@ynoaifectd detettifo deacntdaineciohnandl1i0f@Nthas set
forth in any one of clainms 1 to 5, wherein said canceling line is designed
t 0 haveespeetiwasreond dhind,cendsfifild embeienisnghd fighd recepving\pputs 8612ee pytiangédf r ar ed
detection element as set forth in any on%>of clains 1 to 6, wherein.

in a 2 by 2 matrix manner. Alternatively, the light receiving parts 20 may be arranged in

an even number by even number matrix pattern. For example, the light receiving parts

20 may be arranged in a 4 by 4 matrix pattern, and the light receiving parts 20 may be

arranged in a 6 by 6 matrix manner. In brief, each pyroelectric infrared detection

element 102, 103, and 105 may include "N" ("N" is even number and is equal to or more

than 4) of the pyroelectric elements 20. The "N" of the pyroelectric elements 20 are

arranged in an "m" by "n" matrix manner (each of "m" and "n" is even number, and "m" *

"n" =16). In this arrangement, preferably, "m" and "n" are equal.

[0133]

Further, the sixth and seventh embodiments show human body detection sensors as
an applicable example of the infrared sensor. The infrared sensor is not limited to such a
human body sensor, but may be a gas sensor and a flame sensor, for example. In
consideration of intended use, types of the respective pyroelectric infrared detection
elements 101 to 105 may be appropriately selected from, a dual-type, a quad-type, and a

single-type, for example.

[0134]

For example, when the infrared sensor is used as a human body detection sensor, the
human body detection sensor can be used together with a controller which is configured to
turn on and off a switching element (e.g., a switching device and a relay) interposed
between a power source and a lighting load in response to an output of the human body
detection sensor. With this arrangement, it is possible to suppress the occurrence of a
false operation in which the pyroelectric infrared detection element 101, 102, 103, 104, or
105 activates an alarm in response to a change in the temperature of the surrounding
environment thereof even though there is no human body within a detection area.

Consequently, energy can be conserved.



said pyroelectric infrared detection elenment includes "N' ("N' is even
nunber and is equal to or nore than 4) of said pyroelectric elenents, and
the "N' of said pyroelectric elenents are arranged in an "nm' by "n" matrix
manner - 51 - (each of "m' and "n" is even nunber, and "n * "n" = 16).

8. A pyroelectric infrared detection elenent as set forth in any one of
clainms 1 to 7, wherein said pyroelectric infrared detection el enent
further conprises a slit penetrating th?ﬁﬁgh said pyroelectric substrate in
the thickness direction, and said slit is designed to surround said

i nfraré¢ghsgbsorption part. 9. A pyroelectric infrared detection el enent as
set forth in any one of clains 1 to 8, wherein said second wiring
part i ncl ulescallseeiandtheonfrectisgsdriinepdzd gt ktaas eehsoy oan flefvecstrioz.alk sy
conductive |layer formed on said second surface sp as to connect, §aid second
out put Peesihlp hapurmsesdhg osarEmge &f &dtlpoereratichingvhish dhe Priehtcetticng iyt

desi gned to cancel e I G.,C e enerated at said second cennecting
e ACeeSptReETes U dhk a0 3 T0RRARRTD St freBGREar sctinEh

substr @ltleebenﬁ)@gature of the surrounding environment thereof even though there is no detection

object (e.g., gas or a flame) within the detection area. Consequently, the reliability can be

improved.



said second canceling line is constituted by an electrically conductive
| ayer forned on said first surface so as to be not directly connected to
said first electrode but to be electrically connected to said second
connecting line. 10. An infrared sensor conprising: a pyroelectric
infrared detection elenment defined by any one of clains 1 to 9. 11. An
infrared sensor as set forth in claim1® “wherein said infrared sensor

further conprises: a signalﬂﬂ;xﬁﬁﬁgng circuit configured to generate
a signal indicative of predeterm mati on based on a current flow ng
between said first output terminal and said second output termnal; and
a package configured to accommbdate said pyroelectric infrared detection

el enent gnd Sﬁkgdsig§%&1££$%essk%%n'%%ggé%P.and wherei n said package is

provi ded W TH ST RESW bR TR S GRS wsaid - 5 2 - pyroelectric

e:c ement of , 33l diRWECALRELT intldMg AHEY (HREEEL, 100 &l CNBRtodeQphEGR) h&aldf r ar ed
or a
first electrode, and an infrared absorption part having pyroelectric properties and

interposed between said first electrode and said second electrode;

an output terminal unit including a first output terminal and a second output
terminal used for extracting a current generated by said pyroelectric element in response
to a change in a temperature;

a first wiring part designed to connect said first output terminal to said first
electrode; and

a second wiring part designed to connect said second output terminal to said second
electrode,

wherein said first electrode is formed on a first surface of a pyroelectric substrate
made of pyroelectric material in a thickness direction, and

said second electrode is formed on a second surface of said pyroelectric substrate in
the thickness direction, and

said infrared absorption part is defined as a part of said pyroelectric substrate
interposed between said first electrode and said second electrode, and

said first output terminal and said second output terminal are formed on said
pyroelectric substrate, and

said first wiring part includes a connecting line constituted by an electrically
conductive layer formed on said first surface so as to connect said first output terminal to
said first electrode, and a canceling line designed to cancel electric charges generated at
said connecting line in response to a change in a temperature of said pyroelectric
substrate, and

said canceling line is constituted by an electrically conductive layer formed on said
second surface so as to be not directly connected to said second electrode but to be

electrically connected to said connecting line.



predet erm ned frequency, and said window part is nmade of materi al
which transmts infrared of the predeterm ned frequency.

— 5 O —
2. A pyroelectric infrared detection element as set forth in claim 2, wherein

said canceling line is electrically connected to said connecting line so as to have the

same potential as said connecting line.

3. A pyroelectric infrared detection element as set forth in claim 1 or 2, wherein
said pyroelectric substrate has a first end and a second end in a first direction

perpendicular to said thickness direction, and

said pyroelectric element is positioned in a center part of said pyroelectric substrate

in the first direction, and
said first output terminal is formed at said first end, and

said second output terminal is formed at said second end.

4. A pyroelectric infrared detection element as set forth in any one of claims 1 to 3,
wherein
said canceling line is electrically connected to said connecting line via said first

output terminal.

5. A pyroelectric infrared detection element as set forth in any one of claims 1 to 4,

wherein

said canceling line is formed opposite to said connecting line.

6. A pyroelectric infrared detection element as set forth in any one of claims 1 to 5,

wherein

said canceling line is designed to have the same width as said connecting line.

7. A pyroelectric infrared detection element as set forth in any one of claims 1 to 6,
wherein

said pyroelectric infrared detection element includes "N" ("N" is even number and is
equal to or more than 4) of said pyroelectric elements, and

the "N" of said pyroelectric elements are arranged in an "m" by "n" matrix manner



,_51_

(each of "m" and "n" is even number, and "m" * "n" = 16).

8. A pyroelectric infrared detection element as set forth in any one of claims 1 to 7,
wherein

said pyroelectric infrared detection element further comprises a slit penetrating
through said pyroelectric substrate in the thickness direction, and

said slit is designed to surround said infrared absorption part.

9. A pyroelectric infrared detection element as set forth in any one of claims 1 to 8,
wherein

said second wiring part includes a second connecting line constituted by an
electrically conductive layer formed on said second surface so as to connect said second
output terminal to said second electrode, and a second canceling line designed to cancel
electric charges generated at said second connecting line in response to a change in a
temperature of said pyroelectric substrate, and

said second canceling line is constituted by an electrically conductive layer formed on
said first surface so as to be not directly connected to said first electrode but to be

electrically connected to said second connecting line.

10. An infrared sensor comprising: a pyroelectric infrared detection element defined by

any one of claims 1 to 9.

11. An infrared sensor as set forth in claim 10, wherein

said infrared sensor further comprises:

a signal processing circuit configured to generate a signal indicative of
predetermined information based on a current flowing between said first output terminal
and said second output terminal; and

a package configured to accommodate said pyroelectric infrared detection element
and said signal processing circuit, and

wherein said package is provided with a window part designed to allow said
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pyroelectric element of said pyroelectric infrared detection element to receive infrared of a
predetermined frequency, and
said window part is made of material which transmits infrared of the predetermined

frequency.



