WD 2004/ 001908 PCT/ JP2003/ 007988 -1 DESCRI PTI ON | NFRARED SENSOR PACKAGE
TECHNI CAL FI ELD The present invention is directed to an infrared sensor
package, wocdompoesosparticularly to an infrared sensor pRCHA§2006007a88

sel f-contained type incorporating a pyg§oelectric element as well as an IC
chi p which processes a signal output from the elenent for providing a
determ ned sensor output. BACKGROUND ART U.S. Patent No. 6, 121,614

di scl oses an infrared sensor of the above self-contained type having a
dielectric support on which the py Bpfion el ement  as well as the IC

chi ps are nounted. The support is held within a space between a base and a

cover. Th Pﬁ%ﬁéﬁégwébﬁ!%k!&ée are connected to the 1C chip and

projects tor connection with an external circuit. In order to electrically
connect the IC chip to the pyroelectric elenent, external electric parts,
and the I/O pins, the support of generally cuboid configuration is forned

wtha c n tor pattern extending across two or nore outer
surfaces %Ealﬁé’ééugﬂ%f[? However, the conductor pattern can be only
realized through several processes with the use of specific facilities,
whi ch nakes itﬂm preisgQl investioniseditasted tonr irfraged gengRy Rapkage DRIEMBERE OF
THE I NVENTION I n view of the above problemthe present invention has been
achi eved partiguanyi toandnfrargs sensdripackage af 8 safwonirioedgweninceiporatingsmabl e

of bel hg pyroelectric element as well as an IC chip which processes a signal output from
the element for providing a determined sensor output.
BACKGROUND ART

U.S. Patent No. 6, 121,614 discloses an infrared sensor of the above
self-contained type having a dielectric support on which the pyroelectric element
as well as the IC chips are mounted. The support is held within a space
between a base and a cover. The base has /O pins that are connected to the
IC chip and projects for connection with an external circuit. In order to
electrically connect the IC chip to the pyroelectric element, external electric parts,
and the 1/O pins, the support of generally cuboid configuration is formed with a
complex conductor pattern extending across two or more outer surfaces of the
support. However, the conductor pattern can be only realized through several
processes with the use of specific facilities, which makes it difficult to make the

sensor at a low cost.

DISCLOSURE OF THE INVENTION
In view of the above problem the present invention has been achieved to
provide an improved infrared sensor package which is capable of being

manufactured at a reduced cost, yet retaining compactness. The infrared



manuf actured at a reduced cost, yet retaining conpactness. The infrared WO
2004/ 001908 PCT/ JP2003/ 007988 -2 sensor package of the present invention

i ncl udes wodvel/®@aet08i ¢ support which is nolded froma plraegtiPzoosme7ess al to
have a sensor nmount for securing a pyraelectric element as well as an IC
mount for securing an | C chip that processes a signal fromthe _
pyroelectric el enent. The support is held on a base which is formed wth a
plurality of 1/0 pins extending through the base for electrical connection

of  the | Geplsbpputayenst he ppsdest e fibh incldd &0 Blalécirie SEBPEA viflol [ie base to

give a space therebetween for accommpdating the support.” The support is
byt o6l ect 10 a A B R aL & e S S Tk e” BRI Ay G EEE,
Cmpor t ant. T2LEHES SRNSEAPE: BRANFRY Srefuba R it BoskseePiisivanicor
i ol ect ri AN BfrockiRiC SR Fud sCp B pe Ot Base T ier Tl
Cher eby  UiCE PRTElS ! S Rk odhuidhg Fijors T Broieseiaeiigdcnpppian absur i ng
and the pyhe e SBUR VB aneRImakHE ot wheioVER i $EoUrGH e thendasdto Givpi ns. | h
a preferred embodi ment, the support is shaped into a generally cuboid
havi ng an Shggethergbetweer fos aecompwdatiog she support.ac lherseppgrpirfofraed i s
formed wth the sensor nmount, while the front face is formed with the IC
mount . Ead¥itrosensaieosdusiors fooethotrical intbaonpectdrobstweanthedyeseltbgicupper and
front faces of the

element and the IC chip and also with I/O conductors for electrical

interconnection between the IC chip and the I/O pins. The important feature of

the present invention resides in that the sensor conductors and the 1/O

conductors are molded into and integrally with the dielectric support. Thus, the

sensor conductors as well as the /O conductors can be realized by a rather

simple manufacturing process to thereby reduce a cost of manufacturing the

infrared sensor, while assuring the electrical connections on the side of the

support between the IC chip and the pyroslectric element and between the IC

chip and the I/O pins.

In a preferred embodiment, the support is shaped into a generally cuboid

having an upper face, a front face and a lower face. The upper face is formed

with the sensor mount, while the front face is formed with the IC mount. Each of

the sensor conductors has portions exposed on the upper and front faces of the

support respectively for connection with the pyroelectric element secured to the

sensor mount as well as for connection with the IC chip secured to the IC mount.

" Each I/O conductor has portions exposed on the front and lower faces of the

support respectively for connection with the IC chip and with the I/O pin on the



support respectively for connection with the pyroelectric el ement secured
to the sensor nmount as well as for connection with the I C chip secured to
the | C nowot2004/@awk |/ O conductor has portions exposed ®QTiIR2005/0@M9$8 and

| ower faces of the support respectivel-y8 for connection with the I1C chip
and with the I/O pin on the WO 2004/ 001908 PCT/JP2003/007988 -3 | ower face
of the support. Wth this arrangenment, the sensor package can be nade
conpact, while sinplifying the patterns of the individual conductors.
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to the 1 C nount and connected to a stabilized electric, potential in the

circuit ofmade copaehivihil®imphiyiighepdiaend 6 ®BiiRdiddubPEosd@Rbisi Zed

electric potential, thereby electromagnetically protecting the circuit of
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of the I1C chip for enhanced relitability nsor eput. :
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h ' ti nbedded behind the |IC npunt in the front face and a
Cor m ﬁafaic%baﬁﬁ%ré?ﬁ%@eenaﬁww RECSURgafithe IC chin fek enhaneed exdiabiity t he
support for connection with a constant potential portion of .the circuit of
the I C chighthe-gepsrroutpie MRthis connegtion; thepmetabishiald mayhbe shaped tu egr al

extension which
have a vertical segment embedded in the support behind the IC mount and a

horizontal segment bent from the upper end of the vertical segment for shielding
the IC chip from the pyroelectric element. This is advantageous for effectively
shielding the IC chip also from the pyroelectric element, yet with the use of the
metal shield embedded in the support.

The metal-shield may be shaped to have a major portion embedded behind
the 1C mount in the front face and a terminal leg extending from the major portion
to the front face of the support for connection with a constant potential portion of
the circuit of the IC chip.

Further, the metal-shield is preferred to have an integral extension which
extends behind the sensor mount for shielding the pyroelectric element as well.

In the preferred embodiment, one of the sensor conductors, which is
responsible for connection with a signal output of the pyroelectric sensor, is
located adjacent to the upper face and is spaced diagonally with respect to the
front face from one of the 1/O conductors which is connected to an output of the
IC chip. This is advantageous for reducing a possible capacitive coupling

between the signal input and the output of the IC chip for reliable infrared



ext ends behind the sensor nmount for shielding the pyroelectric el enent as
well. In the preferred enbodi nent, one of the sensor conductors, which is
responsi bwe 20ovoocmanecti on with a signal output of the pgToeR®6N67988 sensor,
is located adjacent to the upper face-d&nd is spaced diagonally with
respect to the front face fromone of the 1/0O conductors which is
connected to an output of the 1C chip. This is advantageous for reducing a
possi bl e capacitive coupling between the signal input and the output of

t he 1 C chidetédtion.el i abl e i nfrared WO 2004/ 001908 PCT/ JP2003/ 007988 -4
detection. Further, the 1/0O conductor may include a vertical segnent

embedded wi t hi Aurthére trsa JOasdndaotbr mdpincidetalertiegnetimentt b dded Wit he
| ower end of the vertical segnment outwardly of the support for immediate

connect i onheishippém@ntl/dhrizonital sie'fgn@érﬁ%xwrﬂflrﬁ%' fr6th thBadwePend BPRRY Vertigamo! ded
over a first netal-shield and a "second netal -shield which are spaced from
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to a portion of the IC chip having an electrical potential higher than the ground
line. With the inclusion of the second metal-shield, it is readily possible to
reduce a leakage current from the sensor output of the pyro'e!ectric element,
thereby improving reliability of the infrared sensor.

The sensor conductors may be respectively formed with pads that project
on the support for electrical connection with electrodes of the pyroelectric
element by means of electrically conductive adhesives.

The support is formed with a concavity for receiving therein an external
electric component to be connected to the circuit of the IC chip. A pair of
component terminals is molded into the support with portions thereof exposed o
a bottom of the concavity for contact with the external electric component and for
electrical interconnection of the component to the IC chip. Thus, the necessary
electronic component external to the IC chip can be successfully incorporated
into the support together with the IC chip, making the whole assembly compact.
In this connection, the component terminals have their respective portions
exposed fo a bottom of the concavity receiving the IC chip for electrical

interconnection of the external electric component to the IC chip.



The support is formed with a concavity for receiving therein an external

el ectric conponent to be connected to the circuit of the I1C chip. A pair of
conponentwODenewmados i s nol ded into the support w th por PCeaB200b/er798%
exposed to a bottom of the concavity #br contact with the external

el ectric conponent and for electrical interconnection of the conmponent to
the IC chip. Thus, the necessary electronic conponent external to the IC
chip can be successfully incorporated into the support together with the

| C chip, maki ng darfoéhevermbodissmtbf thecueperttinvention, lhe soppord is ¢anfigurdu
conponent term nals have their respective portions exposed to a bottom of

t he concawvstygessaily flapplatehawng aitdp fave ahdatbotion fadenigich efd s of the
external electric conmponent to the I C chip. WO 2004/ 001908

PCT/ JP20034L 90 3G8ly w@n tHe @&%Pﬁio&ﬁﬁﬁé HHE N rﬁﬁuﬁthewpfrﬁsseaée, ﬁ%fehear the
support is configured as a generally flat plate having a top face and
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enbedded |n the sup In this case, the sensor conductor and the 1/0

conduct or £lemankihe Eéﬁ@tﬂ’ andhihg O pinsrast e suesrssidly supporiedniberftat bet ween

t he sensor mount and the IC
support and electrically connected to each other with the use of the conductors

embedded in the support. .

In this case, the sensor conductor and the I/O conductors can be shaped
into flat plates embedded in the support between the sensor mount and the IC
mount. With the use of the flai-shaped sensor conductors and the I/O
conductors, it is possible to make the electrical interconnection without relying
upon extra bending works on the embedded conductors, therefore reducing the
manufacturing cost.

Further, the sensor mount and the IC mount may be recesses respectively
formed in the top and bottom faces for accommodating therein the pyroelectric
element and the IC chip.

Each of the 1/O pins may be formed integrally with each associated one of
the 1/0 conductors. That is, the 1/0 conductor molded in the support may be
provided integrally with the 1/O pin for reducing a number of components.

The sensor conductors have pads exposed to the sensor mount for
supporting the pyroelectric element in the form of a plate. That is, the

pyroelectric element may bridge across the pads to be electrically connected as



nmount. Wth the use of the flat-shaped sensor conductors and the 1/0
conductors, it is possible to nmake the electrical interconnection wthout
relyi ng wpanosiyd bendi ng works on t he enbedded condu®Cang2008hess or e
reduci ng the manufacturing cost. Furtléer, the sensor nount and the IC
nmount may be recesses respectively formed in the top and bottom faces for
accommodating therein the pyroelectric elenent and the I C chip. Each of
the /O pins may be forned integrally with each associated one of the 1/0
conduct ongell a8 atedh@nidaiig supporedtherein:  Mhlisibddgenstipeors epgpunes suficidrd
provided integrally with the I/O pin for reducing a nunber of conponents.

The sensahefRAMAd6kE6A of @Y pR@dRcaitdsIgR@nt ol araustiCiomip faruppor ti ng
the pyroelectric elenment inthe formof a plate. That is, the pyroelectric

el emen ﬁag%ﬁgiﬁgm%ﬁgepa%@amﬁ tRb @eh5bCRloLit BARMEE fdtth 8Fa

2004/ 001 -6 well as nmechanically supported thereto.
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per for mance. Ii’/r ferably, the sensor nmount is in the formof a concavity
formed i ”°{IF& ‘pport to expose the pads on the bottom of the concavity.
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capillar yfor facilitating to make wire bonding between the IC chip and the sensor
conductors and/or the i/O terminals, i.e., accommodating the entry of a capillary
head used in the wire bonding.
Further, the support may be formed with holes for receiving therein the
respective I/O pins. Each I/O conductor has a portion exposed in each hole for
electrical interconnection with the I/O pin inserted into the hole.
These and still other objects and advantageous features of the present

invention will become more apparent from the following description of the

preferred embodiments when taken in conjunction with the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of an infrared sensor package in
accordance with a preferred embodiment of the present invention;

FIGS. 2 and 3 are perspective views of a major portion of the sensor package
respectively viewed from different directions;

FIG. 4 is a perspective view illustrating an internal structure of the package;
FIG.Sisa perspectivé view of metal conductors embedded in a plastic support of

the package;



head used in the wire bonding. Further, the support may be formed with

hol es for receiving therein the respective I/O pins. Each 1/0O conductor
has a porwobanospopmsed i n each hole for electrical intePcorIrzoshemssv th the
/O pin inserted into the hole. These affd still other objects and

advant ageous features of the present invention will becone nore apparent
fromthe follow ng description of the preferred enbodi nents when taken in
conjunction with the attached drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is Fa. &iphduend vimw spthet suppovi ew of an infrared sensor package in
accordance with a preferred enbodi nent of the present invention; FIGS. 2

and 3 ar e i@ gieatdross-seetion kea atmgdinddp7tdfdGoB; t he sensor package
respectively viewed fromdifferent directions; FIG 4 is a perspective view

i 11 ustrat iFdG. 8ns ardressabctid 1aken aforef ifd@spsciaege; FIG 5 is a perspective
view of netal conductors enbedded in a plastic support of the package; WO

2004/ 0019 F4GBCOAIRO9B/ 08 P98 fectivdly 18) End bokBriviEHATI &b ¥eRbrld FgHAAPO ¢

FIG 7 is a cross-section taken along line 7-7
Cr oss- seclgifsed Fhkiﬁ%ﬁidka gline 8-8 of FIG 6; FIGS. 9A and 9B are
respectively top and bottomviews of a pyroelectric elenent utilized in

{he packagte, 1% sl daafhe SAiABAGaLe sersor package; PGS, 11 A
FIGS. 11A to 11F are perspective views illustrating a process of fabricating the
sensor package;

FIGS. 12A to 12D are perspective views illustrating a process of fabricating the
sensor package;

FIG. 13 is a perspective view of a modification of the above sensor package;
FIGS. 14 and 15 are exploded perspective views of an infrared sensor package
in accordance with another embodiment of the present invention;

FIGS. 16 and 17 are perspective views illustrating a plastic support of the sensor
package respectively viewed from different directions;

FIGS. 18A to 18E are perspective views illustrating a process of fabricating the
sensor package;

FIG. 19 is a perspective view of a modification of the above embodiment; and

FIGS. 20 and 21 are perspective views illustrating the support respectively as

viewed from different directions.

MODE FOR CARRYING OUT THE INVENTION
Referring now to FIG. 1, there is shown an infrared sensor package in
accordance with a preferred embodiment of the present invention. The infrared

sensor package is provided, for example, to detect human presence in the room



sensor package; FIGS. 12A to 12D are perspective views illustrating a
process of fabricating the sensor package; FIG 13 is a perspective view
of a nodiwpcat#/ommosf the above sensor package; FIGS. l1#&Can#20050emss

expl oded perspective views of an infrar&d sensor package in accordance
wi t h anot her enbodi nent of the present invention; FIGS. 16 and 17 are
perspective views illustrating a plastic support of the sensor package
respectively viewed fromdifferent directions; FIGS. 18A to 18E are

per spect i geanrdadnordéd tosgivetiwarnmgoraoedel af ababeiates! lighting ievicecrdhe
package; FIG 19 is a perspective view of a nodification of the above

enbodi nenfike. arthe Faékaged baaiéag)lc@mpo@@d oba by & Ovdeeming hldisibewici ng the
support respectively as viewed fromdifferent directions. MODE FOR

CARRYI NG ifinoktizo) IV?E&FFMQ& RS 4R 1th 1@, BAW L Vel 900 Hittel 6P thS sFpjoM 26N

infrared sensor pac age in accordance with a preferred embodinent of the
present + By ks 180° Theldidhatle SRASAOIREIAS Hh e ine IR SHETP °,
or 2 <2 | o S el rd RS SRR Sho R TRl b o ©°
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pyroel ectric elenent 30, an. IC chip 40.form.ng a.signal processin
circuit, gﬁae%e%ggggqag HP&’“& YRpR FecRIvViBg infgared rgdlatlon rougR a transpargnt

window 101 in the top of the cover 100. As shown in FIG. 10, the signal

processing circuit realizes a current-voltage converter 41 for converting the signal

output in the form of a current into a voltage, an amplifier 42 for amplifying the

voltage, a digital filter 43 for filtering off noises not originating from other than the

human, and an output section 44 including a window-comparator that compares

the filtered voltage with thresholds for detection of the human presence, and

outputs a determined sensor output indicative of the human presence through an

output terminal 45. In addition, the circuit includes a power supply 46 which is

energized by an external source voltage <VDD> to supply an operating voltage

<VR> to the pyroelectric element 30 as well as other voltages to various portions

of the circuit, and also includes a clock generator 47 that gives a clock signal to

the digital filter 43. The external electronic component 50 is a capacitor of

relatively large capacitance which is not included in the IC chip 40 and is

connected to the circuit thereof.

As shown in FIGS. 2 and 3, the support 20 is molded from a dielectric
plastic material into a generally flat cuboid having a narrow top face and a large
frontface. The top face is formed with a sensor mount 21 for securing the

pyroelectric element 30, while the front face is formed with an IC mount 25 for



be connected to the circuit of the I1C chip 40. The pyroelectric el enent 30
generates a signal output upon receiving infrared radiation through a

t ranspar ewo 200/00a9%/ 101 in the top of the cover 100. AsPEShORZN03/M0798sG 10,
the signal processing circuit realizes9a current-voltage converter 41 for
converting the signal output in the formof a current into a voltage, an
anplifier 42 for anplifying the voltage, a digital filter 43 for filtering
of f noises not originating fromother than the human, and an out put

secti on 44ecudhgithenli ahipid€ ovicheopipsiiasupparh2® iscuagarfresn atliogid ¢yt ed
voltage with thresholds for detection of the human presence, and outputs a

det er m negodansn andus mdldeddveraneiat pafts tdbe lintegral thereaithe Thabisgthean
output termnal 45. In addition, the circuit includes a power supply 46
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operating voltage <VR> to the pyroelectric elenment 30 as well as other

vol t ages tfoUdlih ISP A 48 Sthe PhetalBaitd fHetide a ﬁﬁff‘ gftkgﬁscﬁtfddd%@g 6_‘}' ock
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face is fqorned wth, an | C npunt 25 for 2004/ 001908 PCT/ JP2003/ 007988 -9
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securing tiPkeleeirica] intergonnggliop of de exiernal sompanent 5Byt hedm chip #Qui d
crystal polymer, and is nolded over netal parts to be integral therewth.
That is, ta;;@i shield plates 90 and 85. The shield plate 80 is separated from the other

metal parts, and includes a vertical segment 91, a horizontal segment extending

from the top of the vertical segment, and a terminal lead 93 extending

horizontally from one side of the vertical segment. The vertical segment 91 is

embedded in the support 20 at a location behind the upper portion of the IC chip

40 for electromagnetically shielding thereof, while the horizontal segment 92 is

embedded in the support at a location below the pyroelectric element 30 for

shielding or electromagnetically isolating the IC chip 40 from the pyroelectric

element 30. The shield plate 95, on the other hand, is formed as an integral or

continuous member with the I/O conductors 72 as well as the component

terminal 82, and includes a vertical segment 96 located behind the lower end of

the IC chip 40, a horizontal segment 97 projecting from the lower end of the

vertical segment 96 for shielding the lower end of the IC chip 40, and a side

extension 98 for shielding the side of the IC chip 40. As best shown in FIG. 6,

the vertical segment 96 has is major portion exbosed on the front face of the

support 20 and is connected to a ground of the IC chip 40. In this connection,

the I/0 conductor 72 integral with the shield plate 95 is exposed on the bottom of



netal parts are enbedded partly in the support 20 at the nolding thereof.
As shown in FIGS. 4 and 5, the netal parts include a pair of sensor
conduct orwo@to4/mmws62 for electrically interconnecting Pg/Jpynoded7ess ric
elenment 30 with the I1C chip 40, three-10 O conductors 71 to 73 for
electrically interconnecting the 1C chip 40 respectively with the 1/0 pins
11 to 13, a pair of conponent termnals 81 and 82 for electrical

i nt erconnection of the external conponent 50 with the I1C chip 40, and

shi el d pl ahesufforaful diect Tostashwith & groahe cORductostpat teedperasnd bithet her
metal parts, and includes a vertical segnent 91, a horizontal segnent

ext endi ng hakeoD érﬁtﬁs@éctﬂ&aﬂ%ﬁf@dé@ﬁier@tﬁ&fﬂyhtto tABYGpirer2n nal | ead 93
extending horizontally fromone side of the vertical segnent The verti cal

t 91
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extension 98 for shielding the side of the I1C chip 40. As best shown in
FIG 6, tWith lightreeeivingaiesiradeseizhard 3. nﬁhaﬁlwmesrazeama@@r@n the front

face of the support 20 and is connected to a ground of the I1C chip 40. In
thi s connextanged on he uppersarfdoe bthergubsiiate inodh paiten (H&. SA) and grithee 95 i s
exposed on the bottom of WO 2004/ 001908 PCT/ JP2003/ 007988

lower surface of the substrate in a pattern (FIG. 9B) such that four pairs of

elecirodes 32 and 33 of opposite polarities are given with the substrate

interposed between the electrodes of each pair. The substrate 30 is formed on

its opposed ends with terminals 34 and 35 which are connected respectively by

means of an electrically conductive adhesive to pads or the portions of the

sensor conductors 61 and 62 projecting on the upper face of the support 20.

The IC mount 25 is in the form of a rectangular recess in the bottom of a

window 28 in the front face of support 20 for receiving therein the IC chip 40, as

indicated by dotted lines in FIGS. 1 and 7. The IC chip 40 is secured by an

adhesive to the bottom of the recess 25 and is electrically connected by the wire

bonding technigue to the portions of the conductors embedded in the support.

As best shown in FIGS. 4 and 6, exposed on the bottom of the window 26 around

the recess 25 are portions of the sensor conductors 61 and 62, the component

terminals 81 and 82, the vertical segment 96, the terminal lead 93, and the 1/O

conductors 71 and 73. It is these portions that are wire-bonded 1o

corresponding terminal leads on the periphery of the IC chip 40. In this



-10 the support for direct contact with a ground conductor 14 at the upper
end of the base 10 and is electrically connected therethrough to the 1/0
pin 12. TworroeupolEmsk to FIGS. 2 and 3, the sensor nount PRI/IPM0sledossed by a
pair of shoulders at opposite ends of-14 cavity forned in the upper face of
the support 20. It is the shoulders across which the pyroelectric el enent
30 bridges (FIG 1) to be secured to the upper face of the support 20. The
pyroel ectric elenent 30 is conposed of a dielectric substrate 31 formed on
opposi t e sufineution, wakpaburding thamihddw @Btare dusinetng ghlecan bpdringd? and 33.
The el ectrodes 32 and 33 are arranged on the upper surface of the

subst r at epjgutig whitH ieideHinan tAéboftath, @8 shadn ihaIBIS. Tudridgethetetiyne substrate
in a pattern (FIG 9B) such that four pairs of electrodes 32 and 33 of

opposi te polifhting # WiF&-bBhURY JRdrBtéms i.éu%ﬁ%n@hécoﬁ&ﬁfggbﬂﬁ? eccmlamgen the

el ectrodes of each pair. The substrate 30 is forne I Ts opposed ends

wth ter 'Pga%ﬂ Mtﬁé%i'%o%qe’ connected respectively by neans of an

el ectrically conductive esive 1o pads or the portions of the sensor

conductors 61 ﬁ{ég%%g?;%%gﬁgbpg1 W biiecitPl] refc@%nﬁ%iﬁégg%@ﬁap%é‘n pg- The 1C

mount 25 is in rectangular Tecess i om of a  w ndow
20 ot e R R o o SRR Y R SR B, 2
the wire ObBIRICHHTPADnNYBLNE STEHEONse oREnes Catchirit S ibedaed | n
the support. As best shown in FIGS, 4 and 6, exposed on the bottom of the
wi ndow 26 1IMYNAIAS toriberldl e9adycionfd. e tSHBWQ uaitwq re&ntsr SigealdiRitor s 61
P el MeadnBonamior e the @ansor conduator 1 i5 Spausd dlagonally, Wi respoct |-

to the front face of the support 20, from the sensor output, i.e., the connection to

the 1/O conductor 71. This spatial arrangement enhances the electrical isolation

between the signal output of the pyroelectric element 30 and the sensor output of

the IC chip 40 in cooperation with a unique electro-magnetic shielding scheme

using two shield plates 90 and 95 of different potentials. That is, the shield plate

95 adjacent to the sensor output to the 1/0O conductor 71 is connected to a circuit

ground of the circuit of the IC chip 40, while the shield plate 90 adjacent to the

sensor conductor 61 providing the sensor output is connected at the terminal

lead 93 to a portion of the IC chip 40 having a constant potential <VR2> or <VR>

raised from the ground, as shown in FIG. 10. The constant potential or

stabilized voltage is given as a reference voltage with which the output <SIN> of

the pyroelectric element 30 is compared to determine the human presence.

Because of that the shield plates 91 and 92 are held at the reference voltage

higher than the ground, it is made to minimize a possible current leak from the

output of the pyroelectric element to the IC chip, thus assuring reliable detection.

The support 20 is also formed in the front face adjacent to the window 26



conductors 71 and 73. It is these portions that are wire-bonded to
corresponding termnal |eads on the periphery of the IC chip 40. In this WO
2004/ 001998 2pd00dwR003/ 007988 -11 connection, wall : suPCoURzios/go798e W ndow
26 are inclined to give an opening or .q@uth which is wider than the
bottom as shown in FIGS. 7 and 8, thereby facilitating the w re-bonding
operations, i.e., easily accomodating a capillary head utilized for the

wi re-bondi ng. The sensor conductor 61 is connected to receive a signal

out put f r vt eondavitg asptd Which!theerterddl cdhthdrients0es wedied dnel is Ssi gnal
I nput <SIN> of the circuit of the IC chip 40, while the circuit gives the

sensor ou r]jc%dgg%%e%%g %ﬁgf\s of ﬁe{@l@&}‘icﬂlﬁ/ éc?whddbﬁvé Hanesndysiis 71. As

shown in the res, i nput , 2 e connection to the sensor
conduct or . | ' 5&);0 e of the
support Z@fahdrn%nq% ItCE ﬁg%ggﬂig grgﬂ{c:?trﬁ%lé/\ﬁ % .n?%tiﬁe Cgﬁﬁ&lﬂ?\%ﬂ&{t@% ?ﬁgﬁl /O
conductor 71. Thi,s, spati arrange t nces, t r L.sol ation
betweon t RENGPANA%- oot FOSBARRRE 7R andorFPaRsireBaBe SRRt b3 ensor
output of the I.C chip 40 in cooperatign with a unigue el eciro-magnetic
ohi ol di ng heBhiEr@ e destienare RrapePL PO she B uBRTT W en
potentials. That is, the shield plate 95 adjacent to the sensor output to
the 1/ 0 cérpneetan withitke YOnpias idnddl 3onr theuprer fgee ohtheoPast0.AS cui t of
the 1C chip 40, while the shield plate 90 adjacent to the sensor conductor
61 provi dishgwnHe Rendor output is connected at the terninal lead 93 to a
portion of the IC chip 40 having a constant .ﬁotent lal <VR2> or <VR> raised
fromthe groundiGSis! htoni F angIFEGS102AT0d 2D0gsttate stepseot fahricating theabi | i zed
voltage is given as a reference voltage with which the output <SIN> of

infrared sensor package. Firstly, the conductors or metal parts are formed in a

single metal sheet 8 by being stamped out therefrom (FIG. 11A). Then, the

support 20 is molded over the portions of the metal parts and the IC chip 40 is

mounted to the support 20 (FIG. 11B), after which the window is filled with an

encapsulating composition 2 to seal the IC chip therein (FIG. 11C).

Subsequently, the external electronic component 50 is fitted into the concavity 24

(FIG. 11D), and the support 20 is removed from a frame of the metal sheet (FIG.

11E), after which the feet of the I/O conductors 71 and 73 are bent (FIG. 11F).

Then, the support 20 is assembled on the base 10 with the I/O conductors 71 to

73 connected to the /O pins 11 and 13 and the ground conductor 14 of the base

(FIGS. 12A and 12B). Finally, the pyroelectric element 30 is secured to the

sensor mount 21 on top of the support 20 (FIG. 12C), and the cover 100 is

placed over the support and sealed to the base 10 (FIGS. 12D).

FIG. 13 illustrates a modification of the above embodiment in which the
sensor mount 21 is defined by a pair of stepped shoulders which are recessed

from the top face of the suppott by a depth corresponding to the thickness of the

pyroelectric element for stably receiving the ends of the pyroelectric element in



the pyroelectric elenment 30 is conpared to determ ne the human presence.
Because of that the shield plates 91 and 92 are held at the reference

vol t age WDghervootdwan the ground, it is nmade to m ni m zePaTEBI®B/MHI7OST Ur I ent

| eak fromthe output of the pyroelecti8c elenent to the IC chip, thus
assuring reliable detection. The support 20 is also fornmed in the front
face adjacent to the wi ndow 26 WO 2004/ 001908 PCT/JP2003/007988 -12 with a
concavity 24 into which the external conponent 50 is inserted and is

el ect ri cahbstepputesiodddns oftlae sendortnheurdi2dct ri cal |y conductive adhesive to
the portions of the conponent termnals 81 and 82 exposed on the bottom of

the concavi t Noddrefditifgkb FiGSnduciars, Terans sigwhaveinfrafed seipept i ve | over
ends bent to give feet which are exposed on the | ower end of the support

for conn | ' ol t he base
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after which the feet of the I/0O conductors 71 and 73 are bent (FIG 11 F).

Then, the supp&etsupports2QA scmplded Qyer MaiakRarts stanmpedoytitom asi@Rduct ors 71
to

metal sheet, and is formed in its upper large surface with a sensor mount 21A in
the form of a recess and also with a concavity 24A for the external electronic
component 50, and in the lower surface with an IC mount 25A, as shown in F IG.
16 and 17. The sensor mount 21A is defined by a pair of stepped shoulders
which are formed on opposite ends of a depression 22 and are recessed from the
upper face of the support 20A. That is, the sensor mount 21Ais in the form of a
concavity with the depression 22 in its bottom. Sensor conductors 61A and 62A
are embedded flat in the support and have the respective portions exposed on
the shoulders of the sensor mount 21A to define pads respectively for immediate
connection with the terminals of the pyroelectric element 30 held on the
shoulders. The IC mount 25A is defined by a recess within a window 26A
formed in the lower surface of the support 20A, as shown in FIG. 17. The
recess 25A is formed on its width ends respectively with_ribs 27 between which
the IC chip 40 is fitted. Formed on the bottom of the window 26A at portions
outwardly of the ribs 27 are sections 28 where the portions of the sensor
conductors 61A and 62A are exposed for connection with the corresponding

terminals of the IC chip 40 by the wire bonding.



73 connected to the I/O pins 11 and 13 and the ground conductor 14 of the
base (FIGS. 12A and 12B). Finally, the pyroelectric elenment 30 is secured
to the swo=004/00008t 21 on top of the support 20 (FIG PECUP20sd08E cover
100 is placed over the support and sedlded to the base 10 (FIGS. 12D). FIG
13 illustrates a nodification of the above enbodi nent in which the sensor
mount 21 is defined by a pair of stepped shoul ders which are recessed from
the top face of the support by a depth corresponding to the thickness of
the pyroel ectThecsupore20Afmoiuds HOl gondeickirs 7\, 724, endF3K as mellmsr oel ectric
el ement in WO 2004/ 001908 PCT/JP2003/007988 -13 the stepped shoul ders of

the sensogofipdieniormivs BEARINT SEA bl) of Whlch ark basicalfy. fla pdates parthown an

i nfrared sensor package in accordance with another preferred enbodi nent of

the pr ese'éhbbué'tda\éa%iitrgﬂ tHe b&ﬁpdrﬁabﬁ?i rRdlding tfhie]fédf@r Thesé RferAb&i iR their

enbodi nent I's different’” therefromspecifically in that the support 20A
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and in the lower surface with an I C pount, 25A, _as shown in FIG 16 and 17.
The sensorPofiginwith Bgcfiangid$ imwhichypottions Mﬁ*é@&ﬁﬁé@tg%‘ﬁw&%‘\ aWdi ch are

formed on opposite ends of a depression 22 and are recessed fromthe upper

face of t@AaiperposeEoA. TheLomponenkiergunals 81 vand 824 ateialsq madedlator m of a

and have its respective portions exposed on the bottom of the concavity 24A for
connection with the component 50 by the conductive adhesive. As shown in
FIG. 17, the interior wall of the windows adjacent to the sections 28 and 29 are
inclined to give an opening or mouth which is wider than the bottom for facilitating
the wire-bonding operations.

As indicated by dotied lines in FIGS. 16 and 17, the component terminal
82A is integral with the I/O conductor 72A in the like manner as in the previous
embodiment. Although not iliustrated in the figures, a metal shield or shields for
the IC chip and/or the pyroelectric element may be embedded in the support in
the like manner as in the previous embodiment. Each of the /O conductors 71A
to 73A has-a ring which is exposed in the wall of each one of the holes 121 {o
123 for electrical contact with each associated one of the I/O pins extending
through the holes.

FIGS. 18A to 18E illustrate steps of fabricating the sensor package. A
single metal sheet 8A or tape is formed with the metal parts for piural sets the
packages (FIG. 18A). After the support 20A is molded over the hetal parts of

each set (FIG. 18B), the IC chip 40 is mounted on the support 20A followed by



concavity with the depression 22 in its bottom Sensor conductors 61A and
62A are enbedded flat in the support and have the respective portions
exposed oOWO 206wn0s998ul ders of the sensor nmount 21A to defPCHaPpmE/B807988
respectively for imediate connection®ith the terminals of the

pyroel ectric elenent 30 held on the shoulders. The I C nmount 25A is defined
by a recess within a window 26A fornmed in the |ower surface of the support
20A, as shown in FIG 17. The recess 25A is formed on its width ends

r espect i vékingearnectdsstoiie e vesdeied D condutierd EIGhABCRO Thker,ithe ¢é0.chipr ned
on the bottom of the wi ndow 26A at portions outwardly of the' ribs 27 are

sections RSsedled dytthe epoapsulatingodorhpesitiem20r (FIGoT8IDY; tapties which thed 62A are
exposed for connection with the corresponding termnals of the IC chip 40

by the w ggpperP0R0is r¥Roved oD RORREEh3ERFIE! @@E‘P%ﬁnaﬂ%tﬂ@e support 20A

i ncl ude I/O conductors 71 A, 72A, and 73A as wel corfponent term nal s

81 A and BgfhelbdiriebiehibRBo fs Wafidahbliddnt c nghn?gﬁﬁntp@ﬁA'aYe sedleddqsd w thin

t he suppo at the nol ding thereof, These ne ave their portions

exposed, o Hipligh 2BR. S b APAO RS IR R TR MAD n ,
bondi ng. r,Lhis purpose, the w ndow 26A is also forned on the
| ongi t udi rlu:Fﬁ g:%ds of the bottomw th sections 29 in which portions of the

| / O conduct or and . 73A ar posed. The co ent termnals 81A
and 82A are alsFlgﬁaWet% 1@]"3%8 %@lefﬁefyissetn@%g%& H@PB ipiendcaldedneon t he
bottom of the concavity 24A for connection with the conponent 50 by the
conduct i vE&PRYREMRRIIMASt exrapk that eachaf I/97pingId B, ﬁ?@r 2o %ﬂr%‘fo"ﬁ'ﬁ’é‘ wi ndows

adj acent to the sections 28 and 29 are
as an integral part of each corresponding one of the /O conductors 71B, 72B,

and 73B. Like parts are designated by like reference numerals with a suffix
letter of “B”, and no duplicate explanation is made here. The I/O pins are bent
downward from the |/O conductors and extend through the holes in the base

10B.



inclined to give an opening or nmouth which is wider than the bottom for
facilitating the w re-bonding operations. As indicated by dotted lines in
FI GS. 16 wododso1908e conponent term nal 82A is integralPCRIJPLIOShE9Iss O
conductor 72A in the like manner as inighe previous enbodinent. Although
not illustrated in the figures, a netal shield or shields for the IC chip
and/ or the pyroelectric elenment my be enbedded in the support in the like
manner as in the previous enbodi ment. Each of the 1/0O conductors 71 A to
73A has-a ring which is exposed in tQleANMS| of each one of the holes 121 to
123 for electrical contact wth each associ ated one of the 1/0O pins
extending through the holes. FIGS. 18A to 18E illustrate steps of
fabricating the sensor package. A single netal sheet 8A or tape is forned

with the tal, i £ eS&rdort . packages (FIG 18A). After the
support 20A ?\sn 'Hng?@d’%gfbt k(:;Agmet arﬁppar s of each set (FIG 18B), the IC

hip 40 i ) L he. f -
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secured on the base 10A, as shown in FIG 15. FIGS. 19 to 21 illustrate a
nodi fi ed $8188AL package which is identical to the above enbodi ment except

that each of 1/Opins 11 B, 12B, and 13B are forne
a base carrying said d

ielectric support, said base t?aving a plurality of I/O
pins extending therethrough for electrical connection of said IC chip with an
external circuit,

a cover secured to said base to provide a space therebetween for
accommodating therein dielectric suppon,

sensor conductors formed on the side of said support for electrical
interconnection between said pyroelectric element and said IC chip,

|/O conductors formed on the side of the said support for electrical
interconnection between said IC chip and said I/O pins,
wherein

said sensor conductors as well as said |/O conductors are molded into and

integrally with said dielectric support.

2. The infrared sensor package as set forth in claim 1, wherein
said support is a generally cuboid having an upper face, front face adjacent to the
upper face, and a lower face,

said upper face being formed with said sensor mount,



as an integral part of each corresponding one of the I/0O conductors 71 B,
72B, and 73B. Like parts are designated by like reference nunerals with a
suffix |wORee4/®i908B", and no duplicate explanation is medarimse798he 1/ 0O
pins are bent downward fromthe 1/0O copductors and extend through the
holes in the base 10B. WO 2004/001908 PCT/JP2003/007988 -16 CLAIMS 1. An
i nfrared sensor package conprising: a dielectric support nolded froma
plastic material, said support being fornmed with a sensor nount for

securing gnifYiopetRetiding RraENith Baidagmanst, Wi th an |1 C mount for securing
an I C chip that processes a signal fromsaid pyroelectric elenent, a base

cartyi ng saliflofidil 86hddicooHdRRI havitl sbriteiteekidcatbritidl isgriand Mént / O pins

ext endi ng rough for electrical connection of said IC chip with an
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sensor conductors as well as said I/O,conductoré e ngl d%d |3t]/% and
of said support respectively for connection with the IC chip and with sai pin

on the lower face of the support.

3. The infrared sensor package as set forth in claim 1, further including:
a metal-shield molded into said support in a portion adjacent to said IC mount
and is connected to a stabilized electric potential portion of said I1C chip for

shielding said IC chip at said stabilized electric potential.

4, The infrarec sensor package as set forth in claim 3, wherein
said metal-shield comprises a vertical segment embedded in said support behind
said IC mount and a horizontal segment bent from the upper end of said vertical

segment for shielding said IC chip from said pyroelectric element.

5, The infrared sensor package as set forth in claim 4, wherein

said horizontal segment is connected to a reference voltage of the IC chip.



integrally with said dielectric support. 2. The infrared sensor package as
set forth in claiml, wherein said support is a generally cuboid having an
upper facwp 2bedomi90Bace adj acent to the wupper face, andraTlie®s/od7age, said
upper face being formed wth said sensgg nount, WO 2004/001908

PCT/ JP2003/ 007988 -17 said front face being formed wwth said I C nount,
each of said sensor conductor having portions exposed on the upper and
front faces of said support respectively for connection with the

pyroel ect i CTRS RiTR{Fed SBASHN Sabia@elddsse FoHEPIN TRMIE, APekdh! as with the IC
chip secured to the IC nmount, each of said 1/0 conductors having portions

q . . . . _ . Y
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t he support
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adj acent to said.]C nou and is connected to a stabilized electri.
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stabilized e%{,ﬁi&ri ¢ potential. 4. The infrared sensor package as set forth
inclaim Sf, &P-sai d netal - shiel d conprises a vertical segnment enbedded
in said support behind said IC nount and a horizontal segnent bent from
t he upper end of said vertical segnent for shielding said IC chip from
said pyroelectric element. 5. The infrared sensor package as set forth in
claim4, wherein said horizontal segnent is connected to a reference
vol tage of the IC chip.

7. The infrared sensor package as set forth in claim 3, wherein

said metai-shield has an integral extension which extends behind said sensor

mount for shielding said pyroelectric element from said IC chip.

8. The infrared sensor package as set forth in claim 1, wherein

said support is a generally cuboid having an upper face formed with said sensor
mount and a front face adjacent to said upper face, said front face being formed
with said IC mount,

said sensor conductor for connection with a signal output of said pyroelectric
sensor being located adjacent to said upper face and being spaced diagonally
with respect to said front face from the 1/O conductor connected to a sensor

output of said IC chip.

9. The infrared sensor package as set forth claim 1, wherein
said support is a generally cuboid having an upper face formed with said sensor

mount and a front face perpendicular to said upper face, said front face being



WO 2004/ 001908 PCT/ JP2003/007988 -18 6. The infrared sensor package as set
forth in claim?2, wherein said netal -shield conprises a najor portion
enbedded wohwebos®msd | C nount in said front face, and &Crapmosad79sseg
extending fromsaid major portion to t-H& front face of said support for
connection wth a constant potential portion of the circuit of said IC
chip. 7. The infrared sensor package as set forth in claim3, wherein said
net al -shield has an integral extension which extends behind said sensor
mount f or farmesl WithgakhiGimoupnbel ectric el ement fromsaid I C chip. 8. The
infrared sensor package as set forth in claim11l, wherein said support is a

gener al |y saighgO Eonautiog iruding ervehiise sé@meRtiembbidedmithitssasuppBrnt and a
front face adjacent to said upper face, said front face being forned wth

sai d | C mayu@ta herchialestyPhet QRBHIARY frH9the IWSCEMPBT YhiliVertictl 988ieRtt Put of
said pyroelectric sensor being |ocated adjacent to said upper Tace and

bei ng_SpagaaldRaanadih wuplbit for SHABEor Rith3h oG, face from the 170

conductor connected to a sensor output of said chip. 9. The infrared
sensor package as set forth claim11l, wherein said support is a generally
cuboi d having an upper face formed wth said sensor nount and a front face
perpendi cul ar to said upper face, said front face bei ng WO 2004/ 001908

PCT/ JP2003/007988 -19 fornmed with said I C nount,

10. The infrared sensor package as set forth in claim 1, further including

a first metal-shield and a second metal-shield which are molded into said support
in a spaced relation from each other adjacent to said IC mount for shielding said
IC chip,

said first metal-shield being electrically connected to a ground line of said IC chip,
said second metal-shield being electrically connected to a portion of said IC chip

having an electrical potential higher than said ground line.

11. The infrared sensor package as set forth in claim 1, wherein
said sensor conductors are formed at their respective upper ends with pads that
project on said support for electrical connection with electrodes of said

pyroelectric element by means of electrically conductive adhesives.

12. The infrared sensor package as set forth in claim 1, wherein
said support is formed with a concavity for receiving therein an external electric
component to be connected to a circuit of said IC chip;

a pair of component terminals being molded into said support with portions



said 1/0O conductor including a vertical segnent enbedded within said
support and a horizontal segnent extending fromthe | ower end of said
verti cal woeguemo1oeut wardly of said support for connect ipom/Jwedob/ograssl 1/ O
pin. 10. The infrared sensor package aBO0set forth in claim1, further
including a first netal -shield and a second netal -shield which are nol ded
into said support in a spaced relation fromeach other adjacent to said IC
nount for shielding said 1C chip, said first netal -shield being

el ect ri cafheyeafaxpeseddo adattogr ofsaid coneavitly feacahtac with paid esdémhasecond

metal -shield being electrically connected to a portion of said IC chip

havi ng anelebgiectdonpdnamizpdtfopélebirighEintdrb@entiba of tivsiedethal®lectde The
infrared sensor package as set forth in claim1l, wherein said sensor

conduct or soApenéRt taRshidIC thipl I respective upper ends with pads that
project on said support for electrical connection with electrodes of said

pyroelectric elenent by neans of electrically conductive adhesives. 12. The
i nfrared sensor package as set forth in claim1, wherein said support is
formed with a concavity for receiving therein an external electric
conmponent to be connected to a circuit of said 10 chip; a pair of conponent
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said bottom face being formed with said 1C mount,

each of said sensor conductor having portions exposed on the top and bottom

faces of said support respectively for connection with the pyroelectric element

secured to the sensor mount as well as with the IC chip secured to the IC mount,

each of said I/O conductors having portions exposed-on the bottom face of said

support for connection of the IC chip to the 1/O pin.

14. The infrared sensor package as set forth in claim 13, wherein

said sensor mount is a recess in the top face of said support for accommodating
therein said pyroelectric element, and

said I1C mount is also a recess in the bottom face of said support for

accomimodating therein said IC chip.

15. The infrared sensor package as set forth in claim 13, wherein

said sensor conductors and said I/O conductors are respectively formed into fiat



said support is a generally flat plate having a top face and a bottom face,
said top face being forned with said' sensor nount, said bottom face being
formed wWwb 28@i@190€ nount, each of said sensor conduct oPCRAP2008/0¢798% | ONS
exposed on the top and bottom faces of2fsaid support respectively for
connection wth the pyroelectric elenent secured to the sensor nount as
well as with the I1C chip secured to the IC nmount, each of said I/O
conductors having portions exposed.on the bottom face of said support for
connect i opiatbs tht dr€ ephivarided ihlseid dupporrbetivéen Badd safisarmesursientiosaigaCkage
as set forth in claim 13, wherein said sensor nount is a recess in the top
face of sghsugupport for accommodating therein said pyroelectric elenent,
and said IC nount is also a recess in the bottomface of said support for
accomodating therein said I C chip. 15. The infrared sensor package as set
forth in claim 13, wherein said sensor conductors and said I/O conductors
are respectively forned into flat WO 2004/ 001908 PCT/ JP2003/ 007988 -21

pl ates that are enbedded in said support between said sensor nount and said

each of s 115 HRES] 86y BEGRAls BSSERRIT chflo.LAebl S 2 one of s d
s et 1 okt seith Ik S g Brtef] Bt S dhonamactif ohR 8 SIS e posed
to said sensor nount .

conductors Intd a unitary structure.

17. The infrared sensor package as set forth in claim 1, wherein
said sensor conductors have pads exposed to said sensor mount,
said pyroelectric element being in the form of a plate bridging across said pads to

be electrically connected as well as mechanically supported thereto.

18. The infrared sensor package as set forth in claim 17, wherein
said sensor mount is in the form of a concavity formed in said support, said pads

being exposed on a bottom of said concavity.

19. The infrared sensor package as set forth in claim 1, wherein
said IC mount is in the form of a recess in said suppoit, said recess having a

boitom and a mouth which is greater than the bottom.



said pyroelectric elenent being in the formof a plate bridging across said
pads to be electrically connected as well as nechanically supported

t heret 0. WB.2004m®1908f r ar ed sensor package as set forth i ecCxliazaws/arossvher ei n
said sensor nount is in the formof a concavity formed in said support,

sai d pads being exposed on a bot t om v#2 sai d concavity. 19. The infrared
sensor package as set forth in claiml, wherein said IC nount is in the
formof a recess in said support, said recess having a bottomand a nouth
which is greater than the bottom WD 2004/001908 PCT/JP2003/ 007988 - 22
20. The i3 r drhedinfranesbsenset pagkagras set fosihiR GaiMc] ¥VR8TeM wherei n sai d
support is formed with holes for receiving therein said |I/O pins

r espect i \agig suppart fs fumedivdth hdes éarraoeivipgshaesin faidd/( Hing EsPeciHevd
respectively in each of said holes for electrical connection with said I/0
pin. each of said 1/O conductors having a portion exposed respectively in each of said

holes for electrical connection with said I/O pin.



