29 AUG 2006 -1 DESCRIPTION | NFRARED SENSCOR PACKAGE TECHNI CAL FI ELD The
present invention is directed to an infrared sensor packags AWR00s €
particularly to an infrared sensor package of a self-contained type
incorporating a pyroelectric element as well as an I C chip which processes
a signal output from1l the element for pﬂoviding a determ ned 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
whi ch the pyroelectric elenent as well as the IC chips are nounted. The
support is held within a space betDEBGRIPD&N and a cover. The base has
| /O pins that are connected to the 1C chip and projects for connection
with an exiHFRAREDISENSORIPACKASEto electrically connect the IC chip to
the pyroelectric elenent, external electric parts, and the 1/0O pins, the
support of generally cuboid configuration is formed with a conplex
conductor pattern extending across two or nore outer surfaces of the

support. HWIQN!CAD‘FI%{%dUCtor pattern can be only realized through
several processes with the use of specific facilities, which nmakes it
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AUG 2000 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 mount_ed. The support is held within a space
between a base and a cover. The base has I/O pins that are connected to the
IC chip and projects for connection with an external circuit.  In order to
electrically connect the IC ohip- to the pyroelectric element, external electric parts,
and fhe I/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 patiern can be only realized through several

processes with the use of specific facilities, which makes it difficuit 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 capabie of being

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




-2 sensor package of the present invention includes a dielectric support
which is nolded froma plastic material to have a sensor mpgnk;ﬁggﬁ
securing a pyroelectric elenent as well as an I C nount for securing an IC
chip that processes a signal fromthe pyroelectric elenment. The support is
held on a base which is formed wth a plarality of 1/0O pins extending

t hrough the base for electrical connection of the IC chip with an external
circuit. A cover is secured to the base to give a space therebetween for

accomodating the s 0 The support is formed wth sensor conductors
for electri §§nsqnﬁaéﬁgg%ﬁétmMﬁsyé&lm)é@ﬁlwaclygie&@|c&elpmr@ supPeREMiichisd the | C
chip and also with 1/0O conductors for electrical interconnection between
the | C chi pmaided fiem & plastio matatial tb iaye ttasansbe maune farfsecutiag pripsesiectric

i nvention resides in that the sensor conductors and the 1/O conductors are

nmol ded i nt oelemienirdsegelbas gnWCtrhotirtdfodsedigitigrarciG opipanat probessestdisignakensor
conductors as well as the I/O conductors can be realized by a rather

si npl e manufraat el figosleerieterhent. NaMRbILTRMUS hieli 60 3thatle WRBH iRfIEHNY t he
i nfrared sensor, while assuring the electrical connections on the side of

the suppor Witﬁeat iﬁ\f‘éﬁ.gn)f ?Fl/dﬁ r‘?é“éﬁeﬁﬂﬂ ttﬁfm@’{tg@'b%%% ébFel@EﬁE?ﬂéorﬁl%@uQﬁtoY"ee”

the I1C chip and t ort
shaped |nto ng r.f fran and a
over 1 ace. U BB *?%ﬁé%ﬁﬁ'oc ﬁaf& RERVRHE Ssgﬁieimo%aﬁ?as%aﬁ%ﬁ%qhe
front face is fo e | C nmou ch of the ensor uct ors has
portions ex88@%%{%5%#&8855%&%%&”%3%‘6“9 SLIRPPTY he ThE FHPBPE i$ gg%&‘t ivel y
for connection with the roeI ectric el enent secured to the sensor nount
“ag well as EHAEERN %ﬁth elgetrical inkprpornactieepatweendhe pyresigstric  Each
I/ O conduct or has portlons exposed on the front and | ower faces of the
support respgienmentand thedCuobitand ialse with HO: ¢rnductarhifer eladirigt h the 1/ 0 pin

on the
" 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 /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 probess to thereby reduce a cost of manufacturing the
infrared sensor, while assurihg the electrical connections on the side of the
suppott between the IC chip and the pyroelectric element and between the IC
chip and the I/O pins.

Ina ﬁreferred 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 1/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




29 AUG 2006 -3 |lower face of the support. Wth this arrangenent, the
sensor package can be nade conpact, while sinplifying the2pati@rogs of the
i ndi vi dual conductors. Preferably, a netal-shield is nolded into the

support in a portion adjacent to the IC npunt and connected to a stabilized
electric potential in the circuit of the*I1C chip for shielding the IC chip
at the stabilized electric potential, thereby electromagnetically
protecting the circuit of the IC chip to mnimze parasitic capacitance
bet ween t he, i nput anrc‘i| output of the | C chip for enhanced reliability of

t he sensor !ﬂﬂ%ﬁﬁ?ep therﬁ'-gjpé’ﬁnn&'mm*ﬁaﬁﬁ@g%?% Ihanpansorhagkage SARPEd t o
have a vertical segnment enbedded in the support behind the I C nount and a
hori zont al Swgleceampasi: whildaimmiéyiog fe patternsof theeindbddual sbndeginent f or
shielding the IC chip fromthe pyroelectric elenent. This is advant ageous

for effectivel y Preférabigi agndthlesHi€lddbingoldéd mtb trensipsorpir @ pbrivhradjacdgment ,
yet wwth the use of the netal shield enbedded in the support. The

net al - shi el & thyIOMosRBaRE cbdtWE tPa FRLITzcRISIBHAD pRtdRA fOtheadicR of the | C
mount in the front face and a termnal |eg extending fromthe major portion

to the froniGbRRFIOPShcfiing RIS thibaf 1R0RBALLARISKICLMARRE tbppot ot a

portion of the circult rther, the netal-shie

f d i i Wi . .hehi '
mount for s el AR BledbbIRg SRR 8 1T R i et B S o
“enbodi t, of t : ' | S, ible for ..
connect i on’ SAPRCEEEPUNeBa DY e 8UF BElrEict b SarEanted iy e
adj acent to %H’e}ﬁ gé){gser face and is spaced djagonally with respect to the
‘front face P OhOUERHE. | IndhisrRIINeCHRR, thRinestal-ghiekhmay beshapedioout put

of the 1C chip. This is advantageous for reducing a possible capacitive
coupl i ng have a vertical segment embedded in the support behind the IC mount and a

horizontal segment bent from the upper end of the verﬁcal 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 [C 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 I/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




bet ween the signal input and the output of the IC chip for reliable
infrared 29 AUG 2006 -4 detection. Further, the 1/0O condagtAliGaegei ncl ude
a vertical segnent enbedded within the support and a horizontal segment
extending fromthe | ower end of the vertigal segnent outwardly of the

support for immedi ate connection with the'l/Opin It is also preferred that
t he support is nolded over a first netal-shield and a second netal -shield
whi ch are spaced from each other adjacent to the IC nmount for shielding
the IC chip., The first netal-shield is electrically connected to a ground
line of thedft8CANY, while the second metal-shield is electrically
connected to a portion of the IC chip having an el ectrical potenti al

hi gher than the fgirhendhelliGheondyoter mayg inghedeisiveriosal segreestemhgdded within
netal -shield, it is readily possible to reduce a | eakage current fromthe
sensor out pthe sfippdreany ederizcnial se@henesmttending droebyhd impre eindgfriied vattickl t y
of the infrared sensor. The sensor conductors may be respectively forned

with pads tBagmenobaardiQmf tieseiidr ihaledite CohheadortRIRGES /Opi th
el ectrodes of the pyroelectric elenent by neans of electrically conductive

adhesives. The SuRRMES pietedad RA tsﬁp;?or?{%ggébdiewbxfe?%.ffr@ﬁ?nbi’dl-%ﬂiélcﬁ‘%f@ag an

external electric conponent to be connec to the circuit of the hi p.

o OSSR A 0 %, SR S B A8 ROEHARYS, e
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component % Q p%?tliosn Qfa t\llw?a ItChc%iipg héﬁﬁﬁ%%té|¥§tri€§|r;§c§t§§t?a| higher than the ground
- line. 'With the inclusion of the second metal-shield, it is readily pos.sible o
reduce a leakage current frorh the sensor output of the pyroelectric 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 to
a bottom of the concavity for contact with the external electric component and for
electrical interconnection of the component to the 1C 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 compoﬁent terminals have their respective portions

- exposed to a bottom of the concavity receiving the IC chip for electrical

interconnection of the external electric component to the IC chip.




exposed to a bottom of the concavity receiving the IC chip for electrical
i nterconnection of the external electric conponent to the h¢ahGR0089 AUG
2006 -5 In another enbodi ment of the present invention, the support is
configured as a generally flat plate haygng a top face and a bottom face
which are forned respectively with the sénsor nount and the IC nmount. In
this case, each sensor . conductor has portions exposed on the top and
bottom faces of the support for interconnection between the pyroelectric

el enent and the | .C.chip, | l.e each 1/O_caonductor has portjons exposed on
The bot t om f ace BrarHate B fePEE s e dRtatIEn. Bt sldiod BEoresRen and
the 1/0 pins. Thus,abh &groelegtric el ement, the IC chip and the I/0O pins
can be succ&Sst gEpsr hgﬁ letedhasing Adop fage angip peHomdiage avhieh arewnmpd :
connected to each other with the use of the conductors enbedded in the
support. | nrespectiyalyawith the sanssomatiohdod the IGindunhe irvitisceasé, eaoh seusor be
shaped into flat plates enbedded in the support between the sensor nount -

and the | C oconducior Was pottiemsus@oséd bhehé kap asd bpitoindaosoof therslipploarfsr and
the /O conductors, it is possible to make the electrical interconnection

wi thout r el yitegconmeetio® setiwedredipygoaidctkis eimémiearkimpeddeshis QRRIMCEAESIO
therefore reducing the mnufacturing cost. Further, the sensor nount and

the |C mounicofiBliclop haS HRRRMS dBoREE bh\fb ottbPI1BE of fhe HfaddPrapnd bottom
I el ement

faces for accommpdating there the pyroelectric and the 1C chip.
Fach o6, Lhe freReymNcRRACRERE A SHARL IOWAD oo B edene O
p% ovi ded | nte?%gH, ¥héNié thjpheﬁldl t/hg I)% Binfsocranrt?edgucci‘c%gsﬁjllg %ﬂBSBn&fj onthe faf nts.

- 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 flat-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 i/O pins may be formed integrally with each associated one of
the 1/O conductors. That s, the I/O conductor molded in the support may be
provided integrally with the I/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




The sensor conductors have pads exposed to the sensor nount for supporting
the pyroelectric elenent in the formof a plate. That is, 2h8&U@0@e! ectric
“el emrent may bridge across the pads to be electrically connected as 29 AUG
2006 -6 well as nechanically supported thereto. This bridge support
ensures sufficient thermal isolation of the pyroelectric elenment fromthe
support or the IC chip for reliable sensing performance. Preferably, the
sensor mount is in the formof a concavity forned in the support to expose

t he pads on : t Ly, hep.the 1 C nmpunt is in the form
of a recess‘,Ntm'tn %gqﬁé%’gésﬂs[%lg %“ﬁ’gggg‘gmér%ﬁe -H‘\ES EB@Q%W%&E“W&F@%@ is
greater th ottom _This is adyantageous for facilitating to nmake

wi re bondi %%Qﬁlf\gggktpﬂé’fl e E)‘ﬁoﬁle&gﬁf ?*ﬁ@g%?rgm thecyrpes afrtie daghi farhe 1/ 0
termnals, i.e accomodating the entry of a capillary head used in the
wire bondi nEfliaRle $ensing perormaNse:s « Pielpraldy.ftbe sensol mouhbiseds theformeafsd vi ng
therein the respective |I/O pins. Each |I/O conductor has a portion exposed
in each hol eoneavity dorseed inctiie suppertdoerpasd the padston the bdt@miohthanserted into
the hole. These and still other objects and advant ageous features of the

present i noemavity. wi || becone nore apparent fromthe foll owi ng description
of the preferred enbodi nents when taken in conjunction with the attached

drawi ngs. BRI ERVRESER RTHANNDs if e RRAVENGR LS the rbée?é"ises’h%'p%ﬁ?ﬂ have

perspective view of an infrared sensor package Iin accordance w

preferred eghpsiohPaid afmbid WiEs rﬁﬁf(ﬁf‘?ﬁ%ﬁ e bt %Q%qg aﬁ}’%@%@%{’% ely

~perspective views of a major porti e sensor package
V§ ewed fromdlish SRGERG t8 MREWIR Sonding 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 /O conductor has a portion exposed in each hole for
electrical interconnection with the 1/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. 5 is a perspective view of metal conductors embedded in a plastic support of

the package;




FIG 4 is a perspective viewillustrating an internal structure of the
package; FIG 5 is a perspective view of nmetal conductors efddaGedtén a
plastic support of the package; 29 AUG 2006 -7 FIG 6 is a front view of
the support; FIG 7 is a cross-section taken along line 7-7 of FIG 6;
FIG 8 is a cross-section taken along line 8-8 of FIG 6; FIGS. 9A and 9B
are respectively top and bottomviews of a pyroelectric elenent utilized
in the package; FIG 10 is a circuit diagram of the sensor package; FIGS.

11Ato 11 F § J '!!ews illustrating a process of fabricating the

sensor packa@g‘? @?@P&%yf\{?&’y Lﬁjrpé’”pﬁr spec}:iI \ée \1/i3eyvs illust rat![_ng a - ow
rocess of f icating the . sensor package; is a perspective v

gf a rodi fi clﬂ?‘{ Hsgfcrgﬁ%’sﬁmtag%ﬂé’&”gp‘ﬁ&%@@ FIfi€5. 14 and 15 are

expl oded perl§I ective views of an infrared sensor package in accordance

with anot her daierfeAES-8BCdiclalpa amg line@Btaf 6WE. 61 GS. 16 and 17 are

perspective views illustrating a plastic support of the sensor package
respect i vel 1A% Rédand 8maip respestivelfitop and dotiprlieBs of 8/pyroeltBitcasiement
perspective views illustrating a process of fabricating the sensor

package; FI @tilized irsthe preoksgect i ve view of a nodification of the above
enbodi nent; and FIGS. 20 and 21 are perspective views illustrating the

support respdGt 10ds u dvsuit diresh dirthdsdhédraiRRhgeli recti ons. MODE FOR
CARRYI NG OQUT THE | NVENTI ON

FIGS. 11A to 11F are perspective views illustrating a process of fabricating the
-y sensor package;
} FIGS. 12A 10 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 sensdr
‘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




Referring nowto FIG 1, there is shown an infrared sensor package in
accordance with a preferred enbodi nent of the present invenbigong 20be .
infrared sensor package is provided, for exanple, to detect human presence
in the room29 AUG 2006 -8 or area in orger to give a warning or control
an associated lighting device or the |like. The package is basically
conposed of a base 10 carrying a dielectric support 20, I/Otermnal pins
11 to 13, and a cover 100 fitted over the support 20 on the base 10. The
dielectric or t ai ns r oe ec ric elene 0, .an 1 C chip 40
formng o sPHRGE b et ke & Felind Sl Sa peseiatecd auhg e BoRes be
connected tqQ the_circuit of the | C chip 40. The pyroelectric el ement 30
gener at es all&g-.gnHe Bﬂ?'fﬁﬁe igssicady epiprged af 2 &ped 10 Aratin®a dielpeligh a
transparent w ndow 101 in the top of the cover 100. As shown in FIG 10,

‘the signal SsppRE9i I termival pinsddl toZASs and @ravent 00 dittedgwec tvevsuppert 20 f or
converting the signal output in the formof a current into a voltage, an

anplifier 42nftoe baspli0f yiThe ditlectricaluppge 20aetting halyrddlbtteit efenémtrad,idr eri ng
of f noises not originating fromother than the human, and an out put

section 44 mezhtpdmgarmmg acéqgwacrgmsétn@rcakbﬁtars‘cpaf%t&tront&@orﬁpd)ﬁ@ﬁ% to

voltage with thresholds Tor detection of the human presence, and outputs a

det er ni ned ﬁ@%%e@téﬁ%tﬂaé E!ﬁ‘btﬁi%f $He léfcrﬁﬁ‘ﬁohuﬁﬁgpgﬁf‘e’?@&ﬁg oMty an

out put term nal lon, the circurt es a power supply

oper at i ng Vgﬁtg'g%@ga%@%tgw pBh s Plfg rtf%%@%%%*%@é%ﬁ%‘*@tsp%?%
ganerator - v 81 BEtA R oraRe oblfod o As sndh i £ BF 10 freGhal The”
external electronjc ¢ onent 50 is a capacitor of rel atlvel | ar ge
capaci t ancepWﬁe@ﬁ'qgsC[Wg;ﬁ r?ﬁ'@ﬁ?cfbﬁ‘»‘"?Ptt\f?étag@céﬂ't’%t@m“hm CPQVe'é'BHﬁ@%ﬁwad 0

the circuit thereof. ) _
output in the form of a current into a voltage, an amplifier 42 for amplifying the

- voltage, é 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 pyroslectric element 30 as well as other voitages 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 1C 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 matetial into a generélly 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




As shown in FIGS. 2 and 3, the support 20 is nolded froma dielectric
plastic material into a generally flat cuboid having a narpeowU@Rod&ce and
“alarge front face. The top face is formed with a sensor nount 21 for
securing the pyroelectric elenent 30, whigle the front face is fornmed with
an | C mount 25 for 29 AUG 2006 -9 securing the IC chip 40. The plastic
support 20 is made froma liquid crystal polyner,. and is nol ded over netal
parts to be integral therewith. That is, the netal parts are enbedded

party i L RechREHe I 0B ad A0 LA s BRce BORNS il oSy,

| ect N t ting th | ect | t 30 with the |C chi
30, thres | 'lsé‘n%&%%ﬂ?s? Erojde oVeraRHIs Paf e bs el Mrarevitbnnbbes ingihene. | pc

chip 40 respectively with the 1/Opins 11 to 13, a pair of conponent
termnals siMelalipgns areembedded parly inhe suppaTe20 iab theomoldieg thareohal As

- conponent 50 with the I1C chip 40, and shield plates 90 and 95. The shield

pl ate 90 i s sboparintfdGS. dand &dhemhﬂal pants imcluderd pair ahsensutlosddactaryetti cal

segnent 91, a horizontal segnent extending fromthe top of the vertical

segment, andnal 62forigledtricaligdnidbcontieening e pftoticeaitt dbingnt B0 WitNBeSCARiPT
the vertical segnent. The vertical segnent 91 is enbedded in the support

20 at a | ocajg, @frela ﬂén@&tﬁor‘épﬂefo 'P.?fdr'é?ébtﬁéal}/hr‘i’teh&rﬁﬁlébﬁ?%ﬂ% f®Ehip 4

el ectromagnetically shi-el ding thereof orizon segrreRt 92 is

enbedded T rbgoq#BRAE fle 0! 1891 §$ B RN EG R RIghT ApR's2 0 Tor

shielding or electr gnet | cal I SO rom

o8 ) o SSTRAL e T e Bl S B R0 Sh E
(e ﬁzf?ﬁzelea;ae%hefmﬂates%wﬁsCﬁff'g,@%@%kspwefé@%?é%%% 5 S 5 g
fromthe | OV\rﬁé a?parts ancp includes a vertical segment 91, a horizontal segment extending
from the top of the vertical segment, and a .termina[ lead 93 extending
horizontally from one side of the veriical segment. The vertical segment 91 is
Vembedded in the support 20 at a location behind the upper portion of the [C 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 85, 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 87 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/O conductor 72 integral with the shield plate 95 is exposed on the bottom of




vertical segnent 96 for shielding the |ower end of the IC chip 40, and a
side extension 98 for shielding the side of the I1C chip 499 MG heed shown
in FIG 6, the vertical segnent 96 has is major portion exposed on the
front face of the support 20 and is conngcted to a ground of the I1C chip
40. In this connection, the |/O conductor 72 integral with the shield
plate 95 is exposed on the bottom of 29 AUG 2006 -10 the support for .
direct contact with a ground conductor 14 at the upper end of the base 10

and is el ecty] nected therethrough . to the 1/O pin 12. Turni ng back
fo Fics. 2 dnaShhynISARE BonkRiRh 2 oty bomaiiton I dablnd deier GURGer s at
opposi te ends of (g C(gvit f,or{red' in the upper face of the support 20. It

i s the shoulRses!Bandsselrplrically ernnsnterbihecethicughitetead/Opinta. dges (FIG 1)
to be secured to the upper face of the support 20. The pyroelectric
element 30 is coHpREHAYS taF DI 2a0d Betheudrpsoameusi2] ix defihenhbyoppasidie
surfaces respectively wth [ight receiving el ectrodes 32 and 33. The

el ectrodes Zhoakibrgat appositererdsgefch cavityferrgpier thewphae éacef ofithe sappeitpate in
a pattern (FIG 9A) and on the |ower surface of the substrate in a pattern

(FIG 96) sutis thbaholilelers aeioss wafich BleasrbOIEesic 2erA8ft IBbRlgAPIS! | Pto be
polarities are given with the substraté interposed between the electrodes
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lower surface of the substrate in a pattern (FIG. 9B) such that four pairs of
electrodes 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 1C mount 25 is in the form of a rectangular recess in the bottom of a

window 26 in the front face of support 20 fof 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 technique to the portions of the conductors embedded in the support.
‘As best shown in FIGS. 4 an-d 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 I/O
conductors 71 and 73. It is these portions that are wire-bonded to

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




bondi ng technique to the portions of the conductors enbedded in the
support. As best shown in FIGS. 4 and 6, exposed on the bo2® ati@boede

wi ndow 26 around the recess 25 are portions of the sensor conductors 61
and 62, the component termnals 81 and % the vertical segnment 96, the
‘terminal lead 93, and the I/O conductors 71 and 73. It is these portions
that are wire-bonded to corresponding termnal |eads on the periphery of
the 1C chip 40. In this 29 AUG 2006 -11 connection, wall surrounding the
wi ndow 26 ar ned, t an_openin moyt h which is wider than the
bot tom _as E‘ﬁ%‘&ﬁﬁm AksCrdlundihe Bt 28 re idinea s 4 AmoRdmiEd pbndi ng
operations, i accommpdati ng a caplllaéﬁashead utilized for the

i
wi r e- bondi nf’ U?‘P]é"r%‘gh'§cﬁ/'d€'bﬁh@ﬂéh%p039m' asshawadan o7 e8gdi, Yerghyi gnal

out put fromthe pyroel ectric elenent 30 and is wire-bonded to a signal

i nput <SI N>fasilitating therwine-bondingtdperatonshi.e., 4asilyddidoenmbdatinig & aapillgiwes t he
sensor output through the output termnal 45 to the |I/O conductor 71. As
shown in t hbe&d gtilizes] for liee wirgdmindingout, i.e., the connection to the sensor
conductor 61 is spaced diagonally, with respect to the front face of the

support 20, fromMHehserR@nsondeibinet is torfectdd® r@@él@@%té@ﬁblfcﬁzt Lit%nh/t!%
conductor 71. This spatial arrangenent enhances the electri cal I sol ation

bet ween t he gﬂo@r@tn@aremm@fo ArliEisRFEBbRELd Ifa eigﬁaﬁﬂhgﬁgwxdof 8 Grelro’

out put of | C chip 40 in cooperation wth tro-mgneti

ot ent | al's. Oriaia bR, Wifle Tt Bty f%%%ﬁweg%@@ﬁﬂﬁéyﬁdw géégieeﬁétpgnt put_to
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e | cocﬁfggeiﬁ*'%#@ ‘ﬁﬁmﬁﬁ?@%g?ﬂ KobGtnin e Hebedene Srebhtbnauct or
61 providin e sensor. oyt I S conn cted at the termnal lead 93 to a

t
portion of Eﬁ'e the-capfertion 1f t\‘)‘? RNSOT CORSHEIRT 64t epAGesl diagepallypwithyespect

to the front face of the support 20, from the sensor output, i.e., the connection to
the I/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 diﬁerent_poteﬁtials. That is, the shield plate
95 adjacent to the sensor output to the 1/O conductor 71 is connected to a circuit
ground of the circuit of the |C chip 40, while the shield plate 90 adjacent to the
sensor conductor 61 providing the sensor output is connected at the terminal
fead 93 to a portion of the IC chip 40 having a constant pdtential <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 th_e
output of the pyroelectric element to the 1C chip, thus assuring reliable detection.

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




rai sed fromthe ground, as shown in FIG 10. The constant potential or
stabilized voltage is given as a reference voltage wth whpeAudeoest put
<SIN> of the pyroelectric element 30 is conpared to determ ne the hunan
presence. Because of that the shield pI_g&es 91 and 92 are held at the

ref erence voltage higher than the groundy it is made to mnimze a

possi ble current leak fromthe output of the pyroelectric elenent to the

| C chip, thus assuring reliable detection. The support 20 is also fornmed in

the front face adjacepnt _to the w ndow 26 29 AUG 2006 .-12 with a.concavity
241 nt o whi B0 AHETCRIRY AR BIR SeEal companeRibtisinsetedaadiscar 1 y
connected by nmeans of the electrically conductive adhesive to the portions
of the conp@leshicallycannegied By ragansef tgs%@d@ér@paﬂm conduelbter ahasive ipdhe
concavity 24. The 1/0O conductors 71 and 73 have the respective | ower ends
bent to gi vpoftiees oftieborapenentjesrittats8t hed B2wxposedionfing hetigupydhe f or
connection with the /O pins 11 and 13 on the upper face of the base 10, as

shown in Fl gondavity28S. Thh IO conddctbramt aftl @8.hal@Ant eesiiativé lovdrreds st eps
of fabricating the infrared sensor package. Firstly, the conductors or

met al part spapfrol gaRsbtiwhich afdl S@ddclRirttheI00E e BYtHRIUPBORIBIPE out
therefrom (FIG 1 1A). Then, the support 20 is nol ded over the portions of

B, artor whyReRRe PO B, F ghd 1k Ungkp ceoRBRsE B ot ion 2

to seal the el herein (FIG 11 C). Subsequently, the external
el ectronic 8‘&@6@%&%‘555 is fitted into the concavity 24 (FIG 11 D), and

after which the MEE Tgh T Ag ElsiSuEpoie 145 iRBie S3PE oy iehriCangney )
foen: Lhe et sansor packags. . Eirstly, the conductors or metal parts are formed i o ° '+
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. 118), 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/0 conductors 71 to
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 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 iEIQstrates 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 support by a depth corresponding to the thickness of the

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




73 connected to the 1/O pins 11 and 13 and the ground conductor 14 of the
base (FIGS. 12A and 12B). Finally, the pyroelectric el enep® AIG:2806ecur ed
to the sensor nount 21 on top of the support 20 (FIG 12C), and the cover
100 is placed over the support and seal to the base 10 (FIGS. 12D). FIG
13 illustrates a nodification of the above enbodinent in which the sensor
nmount 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 gct L.l of, |y receiving the ends of the pyroelectric
el enment in @%%\%ﬁf%gg‘%&ﬁ‘%({fﬁﬁég?@%ﬁéﬂogm I'ders of the sensor nount 21.
Now referring tQ FIGS. 14 a 5, there is shown an i nfrared sensor

package in acco&ﬂ%%ewqgﬁoghﬂg‘#ﬁéﬁ %CQT%FF%T(? I8 $heWNAHrared $RNSEF esent
invention which is basically simlar to the previous enbodi ment but is

di fferent — PaRfasEipACEAEIANCE vyl qmtheltmterfmgembpgbmentmm pwsent at on the
base 1 OAto realize a lowprofile structure. Like parts are designated by

| i ke ref er emyentiemuhidhsiswiashralin simifal ito theepteriousferhbddimand bubis dlifféreniat e
expl anati on deened i s made herein. The support 20A is nol ded over netal

parts stanptegrewbmfspeaifieaty ingthet theedilpoR A lieafiat drbthlesaBedi 0Atd Eciiit@REr
| arge surface with a sensor nmount 21A in the formof a recess and al so

wi th a concpyi-biof@édéirfisiurd. he ilxpaftsale 8ba6hARAILY [iKETBRIBAEE ndPeraddithn the
| ower surface with an | C nount 25A, as shown in"FIG 16 and 17. The sensor

mount 214 | & Sl BRer B8 A o YRl ARSI Ebod el S elpr Med on

opposite en a depression are recessed fromthe upper face of
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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 254, as shown in FIG.
16 and 17. The sensor mount 21A is definedrby 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.




t he shoul ders of the sensor nmount 21 A to define pads respectively for

| medi ate connection with the termnals of the pyroel ectrpeAgi@neeg 30
hel d on the shoulders. The I C nount 25A is defined by a recess within a

wi ndow 26A forned in the lower surface qf the support 20A, as shown in
FIG 17. The recess 25A is forned on its wdth ends respectively with ribs
27 between which the ICchip 40 is fitted. Fornmed on the bottom of the

wi ndow 26A at portions outwardly of the ribs 27 are sections 28 where the

portions of the nsor ctors, Q1A an r XDO far ection
with the corresmﬁs‘ﬁ’éjor&%&i(@ 16(? cpﬁgu%e?sgﬁ'% f&ﬁ'b%'cfﬁ:gﬁ‘\ﬂ%r%&g%%di ng. 29
AUG 2006 -14 The support K 20A include |/ O conductors 71 _A 72A, and 73A as
Wl as. coRtBREREN BRI 1A BN BAeboRwERR a5 hanicaly HALRES Ay 11 a
plates partly enbedded within the support at the nolding thereof. These
nenbers havembedded within thensppepoidbe siolding thereobm BieseHaemibsaba s Medr ound

the recess 25A for connection with the associated termnals of the IC chip
40 by the wpodionerekipnged oRdhe bbttsmpfripe swnddvin26Ai ardond B8 Ardcesalk84 fbor med on
the I ongitudinal ends of the bottomw th sections 29 in which portions of

the I/ O condostentipniditfthe/asioeizted Edyimile o hrasechip oo ychapdrensndiagm nal s
81A and 82A are also made flat and have its respective portions exposed on

the bottom FBr H’h@ﬁﬁﬂﬁ%@‘,’fﬁe\’w%ﬁ'wfﬁA isCQQGWHéUbMHé‘IohBﬁJdiﬁMrﬁftﬁQ by
t he conducti ve adhesive. As shown in FIG 17, the intéerior wall of the

W ndows ad ﬁBﬁB‘En Wi ggt?tiot?ﬁcéd fﬁ”ﬁhié@ tptﬁglﬁq)r%gorfﬁg yloi Ofildudfsts 79 A0 BA Afy openi ng

or nmouth which is w an the Itating thé w re-bonding
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'n the pr ewa%%ave its respeciive 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 dotted 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
emhbodiment. Although not illustrated in the figures, a metal shieid 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 I/O conductors 71A
to 73A has-a ring which is exposed in the wall of each one of the holes 121 to
123 for electrical contact with each associated one of the /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 plural sets the

packages (FIG. 18A). After the support 20A is molded over the metal parts of

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




enbodi ment. Al though not illustrated in the figures, a nmetal shield or
shields for the IC chip and/or the pyroelectric el ement nmay Air: eowgdded in
the support in the like manner as in the previous enbodi nent. Each of the
|/ O conductors 71 A to 73A hasa ring whijgh is exposed in the wall of each
one of the holes 121 to 123 for electrical contact with each associ ated
one of the I/O pins extending through the holes. FIGS. 18A to 18E
illustrate steps of fabricating the sensor package. A single netal sheet

8A or tape LS iyt I or. pl |, sets-the kages
(FIG 18A). b%}“ @;&;oﬁﬁg%f@g JQ&@?? ﬂ%ﬁgﬁgqﬁé{bﬁé@%ﬁr@[ﬁé al'"\58r {@a@&ﬂ@ach
set (FIG 18B), ,t Cchip 40.is nounted on_ the support 20A foll owed by 29
AUG 2006 -'fss)e@é%@ﬂﬁv h%ﬁ'%@?@&%“&gt%@@m (F@1ﬁﬁdaﬁ%\whwblﬂm 18C) .
Then, the I C chi is sealed by the encapsul ati ng conposition 2A (FIG

18D), aft erSWﬂ%'Ez‘?‘ﬁéS reeyRst tromgheirgetebsinad dFiG.otE)he Finslly) theheet (FI G
18E). Finally, the pyroelectric elenent 30A as well as the electric

conponent 5pyoglestrieelemsnt BOA ashwel aplos &le2is, canpondrd SOMpaerdecRBA fos
secured on the base 10A, as shown in FIG 15. FIGS. 19 to 21 illustrate a

nodi fi ed sethecsuppackaqy®, ad e SuppoaeaDA Badedufed be thebaye 16bas sABRA ieXxcept
that each of 1/O pins 11 B, 12B, and 13B are fornmed as an Integral part of

each correspmghdig)g one of the I/0O conductors 71 B, 72B, and 73B. Like
parts are designated by like reference nunerals with a suffix Iletter of

dounuar d from {hecr] & condunrores 2 foded saRtd ntiRop Ml BiudiRapRitng. .
1? B. 29 AUGKEQWembodiment except that each of I/O pins 11B, 12B, and 138 are formed

as an integral part of each corresponding one of the I/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.




16 CLAIM5 1. An infrared sensor package conpri-sing: a dielectric support
(20) nolded froma plastic material, said support being formed with a
sensor mount (21) for securing a pyroelectric elenent (30) thereon and with
an I C mount (25) for securing an IC chip (40) that procegsavi@2eégnal from
said pyroelectric elenent, a base (10) carrying said dielectric support,
said base having a plurality of I/0O ns (11, 12, 13) extending

t heret hrough for electrical connection of said IC chip with an external
circuit, a cover (100) secured to i ase to provi de a space therebetween
for accommodating therein dielectric support (20), sensor conductors (61,
62) fornmed on the side of said support for electrical interconnection

bet wegn L ﬁ%ﬂb and said IC chip, 1/0 conductors (71, 72,
73) fgréggh@ﬁg%ﬁgﬁéfﬁé&éﬁee'ﬁ sald support for electrical interconnection
between said IC chip and said I/0O pins, wherein said sensor conductors

(61, 62) a§d’é@dnc%§%ﬁﬁ*ﬂl @0) hElde@RIME ;953°t|c(rr?a1terlaT %atd@ﬁbp@t{ Eelﬁ%#dﬁﬁgd Wwg and

integrally wth_ sai electric sup a nmet'al -shield 95) nol ded

i nto SeNSAT DAYP4LT) forsesuinga Pﬁ?ﬁ‘%i’%@'éﬁ'@nt @0)xtaergon @Wﬁ'ﬁﬁ" éQnH‘UUPts(Z@Jﬂrnect ed
to a sdcyhhg hﬁﬁﬂcrﬂb@m)lﬂa@pmbﬁé&Iaa-:hgireprr&m@Q.d%ro%@cﬂucleﬁneémp for shielding
said ICchip at said stabilized ectric potential; said netal-shield
conprises a vertical segnment (91) enbedded in said support (20) behind

sai(cji | C rroamase((ctﬁ)cam?mgagtlmréléam ﬁjppagggaambade%)nn@%rmurﬁmpm tdeingpprienzend of
Sal e n or, shi el.di n om. Sal
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claim1l1, wherein 29 AUG 2006 -17
a cover (100) secured to said base to provide a space therebetween for accommodating

therein dielectric support (20},

sensor conductors (61, 62) formed on the side of said support for electrical interconnection
between said pyroeleciric element and said IC chip,

IfO conductors {71, 72, 73) Vformed on the side of the said support for electrical
interconnection between said IC chip and said I/O pins,

wherein
said sensor conductors (61, 62) as well as said I/O conductors (71, 72, 73) are molded into
and integrally with said dielectric support;

a metal-shield (90, 95) molded into said support in a portion adiacent to said IC mount and
is connected to a stabilized electric potential portion of said IC chip for shielding said IC chip at
said stabilized electric potential;

said metal-shield comprises a vertical segment (91) embedded in said support (20} behind
said 1C mount (25) and a horizontal segment (92) bent from the upper end of said vertical segment

(91) for shielding said IC chip from said pyroelectric element (30).

2. The infrared senscr package as set forth in claim 1, wherein




said support is a generally cuboid having an upper face, front face

adj acent to the upper face, and a |lower face, said upper face being forned
with said sensor nount (21), said front face being forned with said IC
nount (25), each of said sensor conductor (61, 63) having pQ%ADQL0eEpPOSeEd
on the upper and front faces of said support respectively for connection
with the pyroelectric elenment (30) sebured to the sensor ~rmount (21) as
well as with the I1C chip (40) secured to the I C nount (25), each of said

1/Oc ; Vi ' n ower
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and wetewves&cg. | /O pin on the lower face of the support. 3. The infrared
sensor package as set forth in claim1, wherein said horizontal segnent
(92) is connected to a reference voltage of the I1C chip (40). 4. The
i nf r aP@d upRRTdane heingdageedithseaid sesisehmpwntd?Ri m 2, wherein said netal -shiel d
(90) conprises a major portion (91) enbedded behind said I C nmount (25) in
said front face, and a termnal leg (93) extending fromsaid najor portion
to t h&af frepkfageheingforragd with §3idh Ko MoUpt8S): f or connection with a const ant
potential portion of the circuit of said IC chip (40). 5. The infrared

e as set inclaiml, wherein said netal-shield (90) has

sensor aﬁgkaig f rtg
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sh } el déiggumﬁndemgcﬁflmt 6darﬂ1eetzcﬂ‘ﬁﬁﬂt tﬂé ﬁﬁrbelﬁabtﬁﬁbl%&iedt (30) séﬂured_(tg&l)e seasortTh(ezo)
infrared sensor ckage. as. se r iLn . cla rein said suppor

is a ggﬁgﬁ@ﬁ@f\%ﬁﬁ%ﬁ%gﬁgef%gh'gﬁfﬁﬁsweq E?ctbe*(g]%'alt Pt h said sens‘glro nount
(21) and a front face adjacent to said upper face, said front face being
: . . . ti
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adj aceaid surposi{2Q) reppestivelnioe conmectinn with the 4C etip dnagdh akikdy/Onpio lon theslpeert t o

sai d {489 th fsg%_e;or&romthe | /O conductor (71) connected to a sensor out put
(45) of sald I'CChip (40). 29 AUG 2006

3. The infrared sensor package as set forth in claim 1, wherein
-said horizontal segment (92) is connected to a reference voltage of the IC chip (40).

4, The infrared sensor package as set forth in claim 2, wherein

said metal-shield (90) comprises a major portion (91) embedded behind said IC mount (25) in said
front face, and a terminal leg (93) extending from said major portion to the front face of said
support (20) for connection with a constant potential portion of the circuit of said [C chip (40).

5. The infrared sensor package as set forth in claim 1, wherein
said metal-shield (90) has an integral extension (92) which extends behind said sensor mount (25)
for shielding said pyroelectric element (30) from said IC chip (40).

6. The infrared sensor package as set forth in claim 1, wherein
said support (20) is a generally cuboid having an upper face formed with said sensor mount (21)
and a front face adjacent to said upper face, said front face being formed with said IC mount (25),

said sensor conductor (61) for connection with a signal output of said pyroelectric sensor (30)-
being located adjacent to said upper face and being spaced diagonally with respect to said front
face from the 1/O conductor (71) connected to a sensor output (45) of said IC chip (40).




-18 7. The infrared sensor package as set forth in claim1l1, wherein said
support is a generally cuboid having an upper face fornmed with said sensor
nount (21) and a front face perpendicular to said upper face, said front
face being formed with said IC nmount (25), said I/O conducekuGabos 72, 73)
including a vertical segment enbedded within said support (20) and a

hori zontal segnent extending from t hel§ower end of said vertical segnent
outwardly of said support for connection with said I/O pin (11, 12, 13).

8. The iwir: ot rth.ip . claiml, wherein said netal
shi el & '_i%l'ﬁﬁdaggd %%?fé%ﬁﬁé%‘g??%mf@ CFg’g)“er‘\édQ'S second netal -shiel d (90)
whi ¢chsaid euppan] igl @ generaly euboll havimo@ntupper faces feauediwite szid semsof mommtdatandtener
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met al - shi el being electrically connecte 0 a groun ine of said IC
chip (40), said second netal-shield (90) being electrically connected to a

porti ead P eAlGetdG7¢ D 78BN NGNS E verRb A GhEMhER enftRHEEY Witdin BAiGBESpHNEE) sai d

ground line. 9. The infrared sensor package as set fortih in clarm1,
wher ePRA 8pdzostah seemet fuigading Fomdhe logsy eracg of spishverisaksesimest putyagiyf saide

upper sepbt fod ddangidh with kidRAPpiR¢i1, 19 Pai d support for el ectri cal
connection with el ectrodes of said pyroelectric elenment (30) by neans of

el ectrically conductive adhesives. 10. The infrared sensor package as set
f or t h8i Mhe irfiaradlsenebrgackayesai bt RMPMOEILIn{ 20Whérginf ormed with a concavity (24)

f i Vi 1 i _ext | tri . to b t ed
R e T N N R
bei ng muiredétto isaiti suprartin aLgppeed re(286) framtdach other adiscenhiersaef IC reayd $20)fdro a

bot t opy:Qf:.Sal Wy (24) for contact with said external electric
corrpo%?ggltdm?%sgj I&%ﬁ@a@br el ectrical interconnection of the external electric

conponent to said IC chip. 11. An infrared sensor package conprising: 29
AUG 2008 first metal-shield (95) being electrically connected to a ground line of said IC chip (40),

said second metal-shield (90) being electrically connected to a portion of said IC chip having an
electrical potential higher than said ground line.

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

said sensor conductors (61, 62) are formed at their respective upper ends with pads that project
on said support for electrical connection with electrodes of said pyroelectric element (30) by
means of electrically conductive adhesives.

10. The infrared sensor package as set forth in claim 1, wherein
said support (20} is formed with a concavity (24) for receiving therein an external electric
component (50) to be connected to a circuit of said IC. chip (40),

a pair of component terminais (81, 82) being molded into said support (20) with portions thereof
exposed to a bottom of said concavity (24) for contact with said external electric component (50)

and for electrical interconnection of the external electric component to said IC chip..

11. An infrared sensor package comprising:




-19 a dielectric support (20A; 20B) nolded froma plastic material, said
support being fornmed wth a sensor nount (21A) for securing a pyroelectric
el ement (30) thereon and with an I C nount (25A) for securing an IC chip
(40) that processes a signal fromsaid pyroelectric el enentzo sudases (10A)
carrying said dielectric support, said base having a plurality of 1/0O pins
(1 1A, 12A, 13A; 11 B, 12B, 13B) extEhdi ng t herethrough for electrical
connection of said IC chip with an external circuit, a cover (100A)
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si de sal d suppor r electric interco ction cbet weeh said IC
chip and said 1/0O pins, wherein said sensor conductors (61A, 62A) as well
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(25A), each of said sensor conductor having portions exposed on the top and
bottom faces of said support respectively for connection with the
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said . support for connection of the IC chip (40) to the I/Opin (1 1A 12A

13A; 11 B, séﬂ%@r co]n%mtors%guf,‘%gA?%Qr@led '0%919 side of said support for electrical

interconnection between said pyroelectric element and said IC chip,

/O conductors (71A, 72A, 73A) formed on the side of the said support for electrical
interconnection between said IC chip and said I/O pins,

wherein

said sensor conductors (61A, 62A) as well as said /O conductors (71A, 72A, 73A) are molded into
and integrally with said dielectric support (20A; 20B);

said support is a generally flat plate having a top face and a bottom face,

said top face being formed with said sensor mount (21A),

said bottom face being formed with said 1C mount (25A),

each of said sensor conductor having portions exposed on the top and bottom faces of said
support respectively for connection with the pyroelectric element (30) secured to the sensor mount

(21A) as well as with the IC chip (40) secured to the IC mount (25A),

each of said I/O conductors (71A, 72A, 73A) having portions exposed on the bottom face of said
support for connection of the IC chip (40} to the I/O pin (11A, 12A, 13A; 11B, 12B, 13B).




12. The infrared sensor package as set forth in claim11l, wherein said
support (20A) is fornmed with a concavity (24A) for receiving therein an
external electric conponent (50) to be connected to a circuit of said IC
chip (40); a pair of conponent terminals (81A, 82A) being molged J00 said
support (20A) with portions thereof exposed to a bottom of said concavity
(24A) for contact with said external “Hectric conponent (50) and for

el ectrical interconnection of the external electric conponent to said IC

Chi B 133 Tnd MialoR RGBT SBARKATGAR elpl®y h 11 ol ai m 11, whereln

sai d sensor a recess in thce of said support for
accomrdauismgt (t2ﬁé)r ieiformed iwith appnemiite (244) (Eoree@nmg thé3) an exeinglaiettricC nount

(25A) br%pate%g(s%goe:ﬂeeéo%?gg?&tt%&%h%ﬁ%é. Recr% id support for accommodati ng

therein "sal rared  s€nsor package as set forth in
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i nf r afB® sensor package as set forth in claim11l, wherein said sensor
conductors (61A, 62A) have pads exposed to said sensor nount (21A), said

roelectric. el enent bei n | ate bridging across said
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suppo bei ng exposed on a bottom of said concavity.

said IC mount (25A) is also a recess in the hottom face of said support for accommodating therein
said [C chip (40).

14. The infrared sensor package as set forth in claim 11, wherein

said sensor conductors (61A, 62A) and said I/0 conductors (71A, 72A) are respectively formed
into flat plates that are embedded in said support between said sensor mount (21A} and said IC
mount (25A).

15. The infrared sensor package as set forth in claim 11, wherein
each of said I/O pins (11B, 12B, 13B) is formed integrally with each associated one of said I/O
conductors (71B, 72B, 73B) into a unitary structure.

16. The infrared sensor package as set forth in claim 11, wherein
said sensor conductors (61A, 62A) have pads exposed to said sensor mount (21A),

said pyroelectric element (30) being in the form of a plate bridging across said pads to be
electrically connected as well as mechanically supported thereto.

17. The infrared sensor package as set forth in claim 16, wherein
said sensor mount (21A) is in the form of a concavity formed in said support (20A), said pads
being exposed on a bottom of said concavity.




29 AUG 2006 -21 18. The infrared sensor package as set forth in claim11,
wherein said I C nmount (25A) is in the formof a recess in said support
(20A), said recess having a bottom and a nouth which is greater than the
bottom 19. The infrared sensor package as set forth in cl aonadd 200perein
said support (20A) is formed with holes (121, 122, 123) for receiving
therein said 1/0O pins (11A, 11 B, 112b) respectively, each of said I/O
conductors (71A, 72A, 73A) having a portion exposed respectively in each of

sai d 1BOIRS inBfeddefiSs PabRtlge SR VARt AN et 1y, SRkiLid / O PI N
said IC mount (25A) is in the form of a recess in said support (20A), said recess having a bottom
and a mouth which is greater than the bottom.

19. The infrared sensor package as set forth in claim 11, wherein
said support (20A) is formed with holes (121, 122, 123) for receiving therein said I/O pins (11A,
11B, 11C) respectively,

each of said I/O conductors (71A, 72A, 73A) having a portion exposed respectively in each of said
holes for electrical connection with said I/O pin..




