; e3edLHO6f TYe& 1 DESCRI PTI ON | NFRARED SENSOR PACKAGE TECHNI CAL FIELD  The
present invention is directed to an infrared sensor package, and nore
particularly to an infrared sensor package of a self-contained type

i ncorporating a pyroelectric element as well as an I C chip which processes
a signal output fromthe elenent for provilding a determ ned sensor output
BACKGROUND ART U.S. Patent No. 6, 121,614 discloses an infrared Se@ﬂ@&

t he above self-contained type having a dielectric support \\“‘m\“
pyroel ectric elenent as well as the I C chi ps are nounted. m\“

held within a space between a base &MSGRBUEGN The base has Iltﬁtsm ns that
are connected to the I1C chip and projects for connection w th an external

circuit. In|QFRARED SENSOR RACKAGENnect the 1 C chip to the M\“ﬂm\mﬂ \m

el enent, external electric parts, and the I/O pins, the suppo
gener al I y cuboid configuration is forned with a corrpl ex conductor pahtern
extendi ng across two or nore outer surfaces of the support. Hovvever t he

conductor p nly realized through several processes with the
use of specﬁ?é@H&é Pﬁﬁ?[é@ whi ch nmakes it difficult to nake the sensor at

present i nvent | ofRRESSELIVEBIP B Il N4 s %B%ﬂi%éﬁ%g% AT cor

P‘g‘f ;?ﬁ,en\émLCh % ngg%bag-ﬁ‘grqr%? §gr?gg%%% g&é% gOéei”ttco"’rlttalﬁglél ?ype orporgtmg a
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 1/0 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



sensor package of the present invention includes a dielectric support which
is nolded froma plastic material to have a sensor nmount for securing a
pyroel ectric elenent as well as an I C nount for securing an I C chip that
processes a signal fromthe pyroelectric elenment. The support is held on a
base which is formed with a plurality of 19 0 pi ns extendi ng through 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 accommobdati ng
the support. The support is formed with sensor conductors for electrical

i nt er connect$&31S0p L ohibepresentdavantiondneludes asliriectiie sugperiwhielis al so
with I/0O conductors for electrical interconnection between the IC chip and
the |/ O pi nsmofted frompar plastic madenial éo bave hessepsesmount foreecutng agyirdelsciric

t hat the sensor conductors and the 1/0O conductors are nolded into and
integrally vélemenhesdvell &can iC nsaymdert seclining ant iRecisiptisatrprooeshestosignab el |
as the 1/0O conductors can be realized by a rather sinple manufacturing

process to themaRy pypsbietria efétaéntof TRRUPP6HYS hBR o8 HaREhHies iISRATEY:
whil e assuring the électrical connections on the side of the support

bet ween the 4 gmﬁrnaﬁgﬂof‘lg? o %ﬂé%ibé:ﬂﬁ@ﬁbﬁqﬁﬁba%% {a&fﬁSQl s eeléﬁor‘? 3P

and the I/0O pins. pr rre € support I1S's rnto a

generally c i i e , t. face. The
upper face ?@%f@rﬂﬁé%%P?ﬁg%ﬁkglﬁem%%\?%f' %ggﬁrﬁgqgrt@%%’gggi%gﬁé % or med
with the IC nmount, Each of the sensor conductors has rtions exposed on
the upper - artPaGReTabREeR foraBORTRA e SeEB s T Re SUBBRH & T b
the pyroelectric elenment secured to the sensor nount as well as for.
connect i on wWVith seRgon eondictors &erplectricdl intgscqrnegstion betwermthe ryresiegtiia or has
portions exposed on the front and | ower faces of the support respectively
for connect i @gmdnt iandibe IC chii andiagowitml/Oreenduciops forelectrieal -3 | ower face
of the support. Wth this arrangenent, the sensor package can be nade
conpact, whiinéersonpédtion reiwebe tipat@ ehipsaraf theHA pirdi. viTheaimpootant édadure. of
Preferably, a netal-shield is nolded into the support in a portion adjacent
to the | C nothetpreseninvatiine@sidesdn stiathhé seesbradopauciors patiané /@ in the
circuit of the 1C chip for shielding the IC chip at the stabilized electric
potential, theHRRNorRlA#6MEATBINMRS aedlihtegPigtvAt ihaadiblRetrid suppott. OfTHURStHC
chip to mnimze parasitic capacitance beftween the input and output of the

rak Y IC cal _ . o,
chip ror §§f‘5§ﬂ%§§d%§l’oﬁ§% \edgiliégc{hetl/@cmrs%h% rediiPed Zadﬁ;gﬁ‘é}ec“ on

t he netal - shi ave a vertical segment e din the
support behi i ; g pper
end of the vgﬂﬁ'@?é@é%%ﬂi‘g ﬁ g& e%ﬁ?@?@ﬁ%g}; F%de&?%#tﬁq %F%%Ef%ﬁg}'h ?%%I ectric
el ement. This,is advanta us for effectively shieldin he .l ip al so
From the pyr bueEed FHaok Ao psofing erqioda ol MaRt o oG o dhd
enbedded in the support. Th tal -shield be shaped tq have j or
portion enbeﬁ'dféQP%EEMﬁf"t%@eip@ aﬂérﬂ?%pyrﬁglaq%;r&pn@leﬁﬁgagqg)eéwggpﬂ?% | eg
extending fromthe major portion to the front face of the support for
connect i on WPHiR andBed{@minspot enti al portion of the circuit of the IC chip.
Further, the'netal-shield is preferred to have an integral extension which
ext ends behi nd t He asprefasrechemahodimant sthesiuppay is Bkapsd indo aganecaly eaid as
well. In the preferred enbodi nent, one of the sensor conductors, which is
responsi bl e fhaving@mgsperdace)id fromt facg@and adowprfacel (The ypperdaceisrformednsor,

is located adjacent to the upper face and is spaced diagonally with respect

to the frontwitAGRe iSeASBIARBUAE While thé foRPrEE G firmedhvititHesIC RIDIAE! eBadipofin
output of the IC chip. This is advantageous for reducing a possible

X . vant age }
or rel i abl ot T oL FontEa0s i oGS kpRIGd S d UG it o fabegol fheeli P
for re ! Ul my

Sogmont ext onBPRG AR FEZAELEN Mibitns DEroRiRARE bk Rechied OORe

Lnat "t e suppneotRow awebgarortrelofuitiing C oRle sodurad S RAICHRAL

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



second netal -shield which are spaced from each other adjacent to the IC
mount for shielding the IC chip. The first netal-shield is electrically
connected to a ground line of the IC chip) while the second netal -shield is
electrically connected to a portion of the IC chip having an el ectrical
potential higher than the ground Iine. Wth the inclusion of the second
netal -shield, it is readily possible to reduce a | eakage current fromthe
sensor output of the pyroelectric elenment, thereby inproving reliability of
the infrared sensor. The sensor conductors nmay be respectively fornmed with
pads that prlepesfacsnotithe syigpeds t Withythis arrangesmigntchesansopRagkage edrber odes
of the pyroelectric elenent by nmeans of electrically conductive adhesives.
The support nadecompuioli whilessioplitying the pasterngotiheiingividuat edpmdugiorsxt er nal

el ectric conponent to be connected to the circuit of the IC chip. A pair of
component ter m n@referablyd phetialishield idimotdgapiatd thei Uuppoeetrihisopertivh edgamient
exposed to a bottom of the concavity for contact wwth the external electric

conmponent ang thernCaheght dricPdorinicd- N stbilRsd @iedthe peRmEanathe icfrctin ef tHe
chip. Thus, the necessary el ectronic conponent external to the IC chip can

be successf uld ?hib'?&Pé@glfdﬁ%gBﬂei 1B i IQ?tht%ﬁé%QQiﬁied QQ%Erlgﬁiotltéhﬁé], friafethy= chi p,

maki ng the whol e asse y conpact. In I's connecti e conponent
¢ i nals h . . _ . ' . -
concavi ty r cHBrtPREopRECHE b RE G PRACHIANGRP chid BRI el AE,
external electric _co ot h

th [ - , ' f
t he present ?%@PB&B&@%’E&%&P@ qlrié %@hﬁf %fJPgiCLFENngOé&QgpQE? ?%iaﬁﬂ%l gte
having a top ce and a bottom face which are forned resgeti ely with the
sensor rmuntoatﬁé §8RSOY eutpgint!n this qonngcfé%%)e "H'rg’é‘ﬂgé? Y:éﬁ @Péﬁj %as

portions exposed on the top and bottom faces of the support for

i nt er connect have Baewicahsegivept embpdded incthelseippatt behind the ICaneHNhbandai | e
each 1/ 0 conductor has portions exposed on the bottom face of the support
for i nt er conherizanial segnrerd benhiromGhenippeaedd ofithe yedtipalrsegnentdor shielding
pyroel ectric elenent, the 1C chip and the 1/0O pins can be successfully
supported ontHen€ thiptfromu theopyroaledtrid @lement al This socaderitagedus feaeffectively with
the use of the conductors enbedded in the support. In this case, the sensor

conduct or  anghibfafing {He IDeKlp @l ForhaRe pyrodienes eietient] yetiwith tecssecobeaded i n
t he support between the sensor nmount and the IC nount. Wth the use of the

flat-shaped ﬁ%%ﬁi@ﬂ%ﬁ‘e‘dﬂ%ﬂ iRk Siyshdr. O conductors, it is possible to
a

make the electric I nterconnection W thout relying upon extra bendi ng

wor ks on the e”bef%er‘aefa?-@ﬂlrég% ﬁ{a@abr%%oﬁé%a%%’mggg ;ﬁgﬁoﬁr@mﬂeﬂ%wﬂe’ﬁ%d

cost. Further, the sensor mou recesses _
the. pyr ool ol 1 BrounEin ME PR A kg idRS st R AR LAy bR "
formed integrally w.th each associagted one.of the |/O conductors. That.is,
the 110 condiig rafsifaesiof fhersipPetREFReySh it o AT REHRAHRTAT Bh ¢ he
/0 pin for reducing a nléj)érbe,r of conponents. The sensor conductors have
pads exposedtheCifgut afdhe o chtPunt for supporting the pyroel ectric el ement in
the formof a plate. That is, the pyroelectric element may bridge across
the pads to be e|Iatrtheirctamrpet@bawglsfiécprafgrred-t@ hawe andptegealifdension ywhich
supported thereto. This bridge support ensures sufficient thermal isolation

of the pyroekgiendsbebirahthetsensonmichiet fonsh@iding the pgroe@otiid elefrmantagiwelbl e
sensing performance. Preferably, the sensor nount is in the formof a

concavity forned |hnhé beeferad enibddimentyone of tiee sertor eontibetolnvhich isf t he

concavity. Wien the IC nount is in the formof a recess, the recess is

shaped to haygsponsible 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



a bottomand a nmouth which is greater than the bottom This is advantageous
for facilitating to nake wi re bondi ng between the I C chip and the sensor
conductors and/or the 1/0 termnals, i.e., acconmpdating the entry of a
capillary head used in the wire bonding. Further, the support nay be forned
with holes for receiving therein the resﬁéctive /O pins. Each I/0
conductor has a portion exposed in each hole for electrical interconnection
with the /O pin inserted into the hole. These and still other objects and
advant ageous, features of the present invention will become nore apparent
fromthe folq'QJﬁPtl'R:P-descri ption of the preferred enbodi nents when taken in
conjunction with the attached draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is an expFuodbar, e ¥peeandustoriraay ticiusie a wertiakspareentampeddedywithin
accordance with a preferred enbodi nent of the present invention; FIGS. 2
and 3 are pehestpporteand ahsripdntal segnoentmotendimg rom the lswes end pétheagertical
respectively viewed fromdifferent directions; FIG 4 is a perspective view

i Il ustrati ngseggmenmtitwatdig bf thet suigpodffot Memeaiakeeennddtion ViAtH thedl/Ogiispect i ve
view of netal conductors enbedded in a plastic support of the package; -7

FIG 6 i f iy ippd ' i |-SR
is a fronj iy %r]_‘efélzrll-”% ﬁ\gpﬂﬁréupﬁn@s nfolt&d 6V5Ir8$l§§ﬁﬁ€tb| Qﬂleioagﬁds‘gs of

along line 7-7 of FIG '6; I's a oss-section taken along |ine
I A S P Lo R e
'l ustrati ngosSBRSIE G ICRg: | TheifRey Tele BhRER SEERbyM oot B a0 o 120
e o e 6 LSEh e uBERESF il P oDt REcabhago
sensor package; FIGS. 14 and 15 are expl oded perspective views of an
infrared ser®dt PpAigRRfdhe IC gbipohardng anwiedirieal pokrstiakiigbar Han thergrewed
present invention;

line. With the inclusion of the second metal-shield, it is readily possible to

reduce a leakage current from 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 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 to a bottom of the concavity receiving the IC chip for electrical

interconnection of the external electric component to the IC chip.



FIGS. 16 and 17 are perspective views illustrating a plastic support of the
sensor package respectively viewed fromdifferent directions; FIGS. 18A to

18E are perspective views illustrating a process of fabricating the sensor
package; FIG 19 is a perspective view of nodi fication of the above
enbodi ment; and FIGS. 20 and 21 are perspettive views illustrating the

support respectively as viewed fromdifferent directions. MODE FOR CARRYI NG
OQUT THE | NVENTI ON Referring nowto FIG 1, there is shown an infrared
sensor package in accordance wth a preferred enbodi ment of the present

i nvention. The i M ARPKE@r @&Mmsafchfatge present Gmendan, thersuppanis eontiglredt ect
human presence in the room 8 or area in order to give a warning or
control an a8sedgenesally flajipatadaving a toppfacetand 4 kettormiface whicigarei forbadi cal | y
conposed of a base 10 carrying a dielectric support 20) 1/O term nal pins
11 to 13, ancespectivaly witbGhéisehsor meent arfbthed@umoun0 [nthis vasbasacHl&ensbine
dielectric support 20 retains a pyroelectric elenment 30, an I C chip 40

formng a siegndudisrasEspomions exsoddd otk BP £HEEdtia Facs0oMmAB0bpsA fd0 be
connected to the circuit of the IC chip 40. The pyroelectric el enment 30

?EQ‘EQSL?ZP? e i DetiREn ME RO ‘%%'%2?@%85*&%“2Hﬁ&z«%@%’ﬂ@,
| 710171 the top ; 3
conver {1 ng L RETarresohthS ekFfhec ik G Bice B YPEBRYGE Chge) an

anplifier 42 for anplifyi the voltage digital filter 43 for filtering
of f noises n' GFSPP'E%)%MWB%PFB%%%aﬁ%ﬂﬁth@ﬂgé RiFan, h&ﬁdtwgﬁ?%h'csecti on
44 i ncl udi ng Wi ndow conpar at,or at. co res the filtered voltage with
Chreshol ds. FSEmateiDe; GrErip aﬂﬁgh%ha’amnﬁf’gggﬁc%{ccsﬁu sURRarted QR ing fiathed
sensor output indicative of the human presence through an output term nal
45. | n addi t $¥ppRort aad glactinallyicapneeted ta egehetheas it thessesfitbe copduetersi zed
by an external source voltage <VDD> to supply an operating voltage <VR> to
t he pyroel ecembeddedinetite Yppast. wel | as ot her voltages to various portions
of the circuit, and also includes a clock generator 47 that gives a clock
signal to the di¢gnthis chsétthe séBsorltundextarranal thell£xtomductorsaapaneshapétd i s a
capacitor of relatively large capacitance which is not included in the IC

chip 40 and ingo flanplatssesmbedddtbintthe Subpokt heteedn thisserizonmdunt Bhehe 2Cand 3,
the support 20 is nolded froma dielectric plastic material into a

general |y 1 glountboiGtnitA¥iUBE of thEMI&tOMpRR JeAsEr eKbiRtdraTpRl theqy face. The
top face is forned with a sensor nmount 21 for securing the pyroelectric

el enent 30) i e f: : i 1 ; i 9
securing the%ﬁé%’ %é B%Séﬁlglqgsnjt‘?‘gf t@%{)&;%%ﬂt’ibélgn@gb dr?aﬁggﬁ wg’rﬁ?\ guf fgcll)ﬂln%
crystal poly i I r I rew.th.
That s, "t noURen SRR HengTE 85tk B e TSRS doheb oPE hBlsTerSsckiemiarte

nmol di ng t hereof . QAfi shown .in FIGS. 4 and 5, the nmetal parts include a pair
of sensor coMANAHIVTICOFty 62 for electrically interconnecting the

pyroel ectric el erEen 30 with the IC Chiﬁ»@ﬁ three 1/ 0O conductors 71 to 73
for electricallyh cHRPEREPHFOUALANE I%bm@yn’p Ray e regepsesyasneciely ) o
pins 11 to 13, a pair of conponent termnals 81 and 82 for electrjcal

i nt er connect fasmeskinithe tma@angattomdﬁp%&itacsgmquaﬂngéh¢r@lrttheppwgsaleéﬂw
shield plates 90 and 95. The shield plate 90 is separated fromthe ot her
met al parts, eembrtaridubedCahiterti cal segnent 91, a horizontal segnent
extending fromthe top of the vertical segnment, and a termnal |ead 93

ext endi ng hori zoBagh of the $O pine nsaydbe edrmditinteyraliyowith eaghastocidted ores bf cal
segnent 91 is enbedded in the support 20 at a | ocation behind the upper

portion of tiR G Dhdbctls.f oThaligahe Wsmldcw hiidabiie it 8GppdierRefhe Whil e

the horizontal segnent 92 is enbedde n the support at a |l ocation bel ow

t he pyroel echid ; J i el gpﬁ(@q i sol ating
the 1C chip Q%d@%mﬁ‘ﬁ@%@g’ggﬁﬁ%m @hg?%dﬁ?lngoa?ﬁ%g shie ’Qﬁg':'%r%% 95, on

t he ot her hand, i f j r o) [ i the 1/0
conductors 72 as%?érg%qtcﬁgd@%ﬂ%gﬁé%t@dér%p%gpaégwgﬁg‘% SfBQ verti cal
segnment 96 | ocated behind the Lower end of the |LC chip ,.a horizontal
segment 97 pRUPRRINGdNS Pyelsrid SlRETE i s O ot Gl it Neb Bl 06 or
shielding the I ower end of the |IC chip 40, and a side extension 98 for

shi el di ng t hBYrSielretig elementmanbridggacrass thespadshioipe electrically sonpeetedast i cal
segnent 96 has is mmjor portion exposed on the front face of the support 20

and is connected to a ground of the IC chip 40. In this connection, the I/0O
conductor 72 integral with the shield plate 95 is exposed on the bottom of



-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 I/0
pin 12. Turning back to FIGS. 2 and 3, the sensor nount 21 is defined by a
pair of shoul ders at opposite ends of a c_aé/ity formed in the upper face of
the support 20. It is the shoulders across which the pyroelectric el ement
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
opposite surfaces respectively with |light recejving el ectrodes 32 and 33.
The el ectrod‘@gl?@"é aé@aryyéuﬁpPﬁ%&Prth '%b%@ge SUpRUEENSres safficiandt r at e
ina pattern (FIG, 9A) and on the |ower surface of the substrate in a
pattern (FI dhegppl isglationwithe pyroelsstricselgmest Hom hesippRrtardhe ICshipfgsosi t e
polarities are given with the substrate interposed between the el ectrodes
of each pai rreliable sansing perfordtarice. f Hrefedahiy, the seopprovednkisdss thvé famt efrari nal s
34 and 35 which are connected respectively by neans of an electrically
conduct i ve actresvitg farmazhidsthersuppert o ekpeststhelpadscors tiessuttare bt or s 61 and
62 projecting on the upper face of the support 20. The IC nount 25 is in
the form of eorceeitpngul ar recess in the bottomof a window 26 in the front
face of support 20 for receiving therein the I1C chip 40, as indicated by

dotted lines in GEh thk m;@oam iGN th cﬁmdﬂ‘é‘ﬁc‘?%s,Stﬂ%%?ée’scfb%ys%tﬁﬁgﬂ\?\ﬁﬂg\é@ to

the bottom of the recess and is electrica connec
bondi ng t echni t i . O C enbe. in the
suppor . As Bogtomhd Ainehoie < ysbldF T HEhAnT T IREIE BolukdBaus
wi ndow 26 argund.the recess 25 are portipns of the sensqr, conductors 61 and
62, the corrpfg)ﬁgqﬁ'l't?ﬁr?grf%g‘lai(eé"ﬂreaﬁ%mg@g Lf" nethei! aqh'géﬂarétﬁ? SEBSOft he
termnal lead 93, and the |/ O condyctors 71 and 73. It is these portions
that are wi r@RHSIRIE WVQ&IL?jgb@ﬁm'nﬁjsvt'@rsrﬁ%mm%@gdhetermﬁérﬂ eArilary of
the 1Cchip 40. In this -11 connection, wall surrounding the w ndow 26
are inclinedeas gsedindiheopesbagdibg. nout h which is wider than the bottom as
shown in FIGS. 7 and 8, thereby facilitating the w re-bondi ng operati ons,
i.e., easily acctunbastthegupperipidy ke formmeddvith holes dor receivirtgetherein thendi ng.
The sensor conductor 61 is connected to receive a signal output fromthe
respective |/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. 5 is a perspective view of metal conductors embedded in a plastic support of

the package;



pyroel ectric elenment 30 and is wre-bonded to a signal input <SIN> of the
circuit of the 1C chip 40, while the circuit gives the sensor out put
through the output termnal 45 to the 1/0O conductor 71. As shown in the

figures, the signal input, i.e., the connection to the sensor conductor 61
is spaced diagonally, with respect to the front face of the support 20,
fromthe sensor output, i.e.) the connection to the 1/0O conductor 71. This

spatial arrangenent enhances the electrical isolation between the signal
out put of th yroel ectric elepent 30 and the sensor output of the IC chip
40 in cooperElc?'oém'%\?frﬁng‘“ﬁmQfJggéF‘BE?'Fb- nmagneti ¢ shi el di ng scheme using two
shield plates 90 and 95 of different potentials. That is, the shield plate
95 adj acent ?@-t?’n@ 3 grpssrsestiopiakanalong line @-¢ohblBt&r 71 is connected to a
circuit ground of the circuit of the IC chip 40, while the shield plate 90
adj acent to FKa &is erossattion dakeialpnglindidag of REG.s&nsor output is
connected at the termnal lead 93 to a portion of the IC chip 40 having a
const ant pot EHESa9A aWRBB are rééPectivaly top dndbottdra Wewesiofla pgrogt&&mib eldm&HG
10. The constant potential or stabilized voltage is given as a reference
vol tage w t hutifrecintihe paockayd; <SI N> of the pyroelectric element 30 is
conpared to determ ne the hunman presence. Because of that the shield plates

91 and 92 ar i i i r than the ground, it is
Eldnel tlisd cfh!flgtl digheire oe mca?’%arts%? ?géks?d;eg g

made to mnimze a possible Current m out put of the

pyroel ectric NeI4 I : d | i.abl ] ign. The
support 20 izm“a S0 f(t)é ?régré?%btgﬁ?yfc ?%%?Q@é@%@'gg%néﬁtcgggﬁﬁf%ﬁhggw -12
with a concayi i whi ch the external conponent 50 is inserted and is
el ectricall sgécrﬁ)glnoﬁé%tcggé%y means of the electrically conductive adhesive to
the portions t 0 nent term.nals 81 and 82 exposed on .the bottom of
t he concavi t@@%%go F?@ L8 PEIRAgSTIve Y@Wﬁusr}faatmp&r?@s? fahricatiag thgver
ends bent to give feet which are exposed on the |ower end of the support
for connecti%&f‘%rtﬂ?cﬁ%‘eillo pins 11 and 13 on the upper face of the base
10, as shown_in FIG 1. FIGS. 11 Ato 11 F and FIGS. 12A to 12D illustrate
steps of fabFi&atd is perspeativeyiew ofenmorifisatinmgbtheribayvel sensbhpackagdyct or s
or netal parts are formed in a single netal sheet 8 by being stanped out

t her ef rom ( FFIGS.114 apd 15tara explodesiygrspdacti28 viewsof alethfaved sehsoreackiages of
the metal parts and the IC chip 40 is nounted to the support 20 (FIG 11
B), after whinctcohdangendittwansther eividdisnémt cinhe pesyemtirdientignconposi tion 2 to
seal the IC chip therein (FIG 11 C). Subsequently, the external electronic
conponent 50FIGSfi6 aed 17nire dek@ezﬂvéamv&%l@ﬁrétl(ﬁgca Gplhisti@kupﬁ&@' of tHe SaHyeer t

20 is renoved froma frame of the netal sheet 1 E), after which the

feet of the padRapRNMAYpEGNRIVVieRBE fﬁgrﬁ@ﬁ'ﬁ"ﬁgﬁ{’% 11 F). Then, the

support 20 is asSenbl ed on 't he bas t conductors 71 to 73

(FIGo. 12n o SR P88 afs pRfpebive U e GRROL P oot Gafiia i . The
sensor nount %‘3;,502[!} %%) é),f the support 20 (FIG 12C), and the cover 100 is
pl aced over 3 8 9€'and sealed to the base 10 (FIGS. 12D). FIG 13

illustrates jfication of the gbove enbodi nent in which the sensor
nount 21 Is %‘Q?ﬁie'ﬁ ghergPpaive ‘B?Wﬁ?&iﬁgeﬁgﬂmﬂ g&rh@ aheverenPdimens ¥y from
the top face_qof the su [.I)ort by a depth corresponding to the thickness of
the pyroel ecthidS &4 @%Et are Pekgnastiye views ilusteatingdhe suppert respectiyelydsect ri ¢
element in -13 the stepped shoul ders of the sensor nount 21. Now
referring toviewed from diffedentsjiractien® i s shown an infrared sensor package in
accordance with another preferred enbodi nent of the present invention which
is basically simlar to the previous enbodiment but is different therefrom
specifically in that the support 20A lies flat on the base 10A to realize a

| ow profil e MODEFOR CARREINGQYT IHE PFERTRORD by |ike reference numeral s
with a suffix letter of "A", and no duplicate explanation deened is nade

herei n. The supp®gferdf n:ozv !@#I@ﬂ,?ﬂ%ﬁ’é iﬁﬁ%n@ﬁriﬁﬁaéﬁgélﬁ?ﬁgggﬁ%aﬁ]eqm a

single nmetal sheet, an formed in its upper large a sensor

Ut 24 A ehal ol RS loHRar St AL Ml sBo RPN, AR,
20 25 Shouich:Bhhaghsl b, LB SRS TR e e SIS oS

and are recessed fromthe upper face of the support 20A. That is, the
sensor mount 21 Ais in the formof a concavity with the depression 22 in
its bottom Sensor conductors 61 A and 62A are enbedded flat in the support
and have the respective portions exposed on the shoul ders of the sensor
mount 21 A to define pads respectively for inmediate connection with the

o o Y o o o ——y



-14 The support 20A include 1/0 conductors 71 A, 72A, and 73A as well as
conponent termnals 81 A and 82A all of which are basically flat plates
partly enbedded within the support at the nolding thereof. These nenbers
have their portions exposed on the bottomof the wi ndow 26A around the
recess 25A for connection with the associd&ed ternminals of the IC chi p 40
by the wire bonding. For this purpose, the window 26A is also fornmed on the
| ongi tudi nal ends of the bottomw th sections 29 in which portions of the

I /O conductors 71 A, 72A and 73A are exposed. The conponent termnals 81 A
and 82A are CHI95‘8%%8@&”*919'%W%WBQM@OF‘H%%D:WWI%IBM'QBW deyee dthm t he
bottom of the concavity 24A for connection with the conponent 50 by the
conducti ve dikeesiThe.patkagedshasinallyl @mpased ofa basel 0 carnying a dieladidc wi ndows
adj acent to the sections 28 and 29 are inclined to give an opening or mouth
whi ch i s w drppohnte20,tfC tdratinalmpifion 1 tad B8] anditicoget 180 fifted obemitiersypport 20
operations. As indicated by dotted lines in FIGS. 16 and 17, the conmponent

term nal 82An the AROT@! Thé BidldWrid 6GhsernA0eétalins’2 pyiorlddite élehﬂarﬂ@bnﬁh as
in the previous enbodi ment. Although not illustrated in the figures, a

netal shi el qcoéhlﬁil'o%ﬁﬁl E;OJ s@ﬁﬁkﬂxr@cﬁﬁélﬁ%gﬁgﬁlpranhhﬁ\ @lﬁbﬁgﬁl@%f‘défon%'n?gﬁ% nmay

be enbedded in the support nner as I n the previ

enbodi nment . his
exposed 1n tacanfctd ér(eﬁ%'%%ﬁdoﬁﬁﬁﬁé b &' TE BBt bBSERE
contact wi th_ each associa one t.ending thr h the

ol o FI s 997 Bicted & 8enAl ¢tofih G g%cgbvgn%wf@aeoff raccﬁ%tf%thfﬁm%?reﬁﬁp%@@&age
A single nmetal sheet 8A or ta is forned th the al r plural
Sets the packiagow {64 & heaap OFia Gver 100s s SOWioR IG. 18] BESGHY | he
metal parts of each set gFIG 18B), the I1C chip 40 is rmunted on the
support 20A Brecessieg cisguit r eai'ge%&%f&ﬂéﬁﬁl%ﬂ%ﬁom\@ﬂeﬁ@éﬁb@@l’(\i@ﬂ“mg the signal
conductors (FIG 18C). Then, the IC chip is sealed by the encapsul ating
conposi ti on @ApyFnche fem) of afcusentinte B voltage,uaipamplif M2 tor eemiifying theom t he
netal sheet (FIG 18E). Finally, the pyroelectric elenent 30A as well as

the el ectri ocvaliagepaaigit fikercdd fardittering offindises rsotapigiriatid@Arom othdritkars tippor t
20A is secured on the base 10A, as shown in FIG 15. FIGS. 19 to 21

illustrate shumpdhfadlan gt seatidnas inddiAg iaswindewtdoraparaforithgt cdrpsres
enbodi ment except that each of 1/O pins 11 B, 12B, and 13B are fornmed as an

i ntegral pareGiltepad Voltste \ﬁﬁtﬁ)ﬂ'ﬂ'@bﬁ&dg?& dgteéthﬁ‘u 6f/tﬁb¢\%ﬁ€3|'ﬁ§r‘é‘sénc?e1 dhd 2B,

and 73B. Like parts are designated by like reference numerals w'th a suffix

e “hoamer PR R BB R AR O R R e b 3
base 10B. 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



-16 CLAIM5S 1. An infrared sensor package conprising: a dielectric support
nol ded froma plastic material, said support being forned with a sensor
nmount for securing a pyroelectric elenment thereon and with an I C nount for
securing an I C chip that processes a sign fromsaid pyroelectric el enent,
a base carrying said dielectric support) 'said base having 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
t her ebet ween for accommodating therein dielectric support, sensor
conduct ors f¥aWEAgdRe dGehin 4@ of he Blastis spppett 20d% madssfiremdaliquid crystal
i nterconnection between said pyroelectric elenment and said IC chip, 1/0
conduct ors fpolymer,and isenelddd ayver tretalpsrts tolgpintagraldheravatit. r iTdwt is, the
i nt erconnection between said IC chip and said I/O pins, wherein said sensor
conduct ors aseteipartssare @ntbdddedqszrtiy it hiessuppert2d aigttleimdidingitlereof. As
shown in FIGS. 4 and 5, the metal parts include a pair of sensor conductors 61
and 62 for electrically interconnecting the pyroelectric element 30 with the IC chip
40, three |/O conductors 71 to 73 for electrically interconnecting the IC chip 40
respectively with the I/O pins 11 to 13, a pair of component terminals 81 and 82
for electrical interconnection of the external component 50 with the IC chip 40,
and shield plates 90 and 95. The shield plate 90 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 1/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 1/0 conductor 72 integral with the shield plate 95 is exposed on the bottom of



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 face, front face adjacent to the upper face, and a | ower face, said
upper face being formed with said sensor unt, -17 said front face being
formed with said I C nount, each of said Sefdsor conductor having portions
exposed on the upper and front faces of said support respectively for
connection with the pyroelectric elenent secured to the sensor nount as
well as with the | C chip. secured tqg the I C nount, each of said I/0O

conduct ors i@ SHPRSEfer directsoptag avitha grrund eandustal Tagtdhe uppes epd of the

support respectively for connection with the IC chip and with said I/O pin
on t he | owerbasg 0 @ndiis elestrigady congected dhenethratghl ta thesld® pimdRage as set
forth in claim1, further including: a netal-shield nolded into said
support in a por fTuomngdjaek émfIG8. 2and 3, thereemsorancuntL icisrdefined byteopair of
stabilized electric potential portion of said IC chip for shielding said IC

chip at sai dsisduidiérsi ateppebies ehds opalcanity fdrmed.in The uppér face df #Ns@spdregsage
as set forth in claim3, wherein said netal -shield conprises a vertical

segnent enbeﬁ@k%eiého'iﬁdéis%%%%rwhifeﬁhﬁ@gyu%@lébtﬂi&efaﬁ%tmr&}c@re@,gﬁié 18lbe

segnent bent fromthe upper end of said vertical segnent I el di ng said

et “Torth | n e REaRrate B B lmpon 20 T i Rp AR EBRec 30 60",

|n$a| seg 'S conne 0 a
reference V%érﬁBSsé’é of 8%idiSetfi sBbstrate formed on opposite surfaces respectively

with light receiving electrodes 32 and 33. The electrodes 32 and 33 are
arranged on the upper surface of the substrate in a pattern (FIG. 9A) and on the
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 IC mount 25 is in the form of a rectangular recess in the bottom of a
window 26 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 technique 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 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



6. The infrared sensor package as set forth in claim2, wherein said

nmetal -shield conprises a major portion enbedded behind said I C nount in
said front face, and a termnal |eg extending fromsaid najor portion to
the front face of said support for connec“’on with a constant potenti al
portion of the circuit of said IC chip. 7!'The infrared sensor package as
set forth in claim3, wherein said netal-shield has an integral extension
whi ch ext ends behind said sensor nount for shielding said pyroelectric

el ement fromsaid |IC chi 8. The infrared sensor package as set forth in
claimi, wh&0BNACERN, dvaslugﬁmttndm teguingpw Zﬁjatﬁméhrwdn&/wg aBPREHH OF ace

f or med vmth sai d sensor nount and a front face adjacent to said upper face,
sai d front ffa@@thbﬁhlﬁb is widesdhaw the bettam) &5 sfamin jn EKGS. Band &; tresabyict or f or
connection with a signal output of said pyroelectric sensor being |ocated
adj acent t o facilithtingplee wirecsorating bperagionpaice deakilggmeahinyodating a espibarty t o
said front face fromthe 1/0 conductor connected to a sensor output of said

I C chip. 9. hBa uthizeafectheatitbondinage as set forth claim1, wherein said
support is a generally cuboid having an upper face forned with said sensor

E‘;}’ﬂ; anfilg ]t (r)mraé %egﬁ&ggqmét&ldﬁé chAnédtedl 18 PEcHivd 8Gfgnat Butbut frofi tHeAce
pyroelectric element 30 and is wire-bonded to a signal input <SIN> of the circuit
of the IC chip 40, while the circuit gives the sensor output through the output
terminal 45 to the 1/O conductor 71. As shown in the figures, the signal input,
i.e., the connection to the sensor conductor 61 is spaced diagonally, with respect
to the front face of the support 20, from the sensor output, i.e., the connection to
the 1/0O 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 /O 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



said 1/0O conductor including a vertical segnent enbedded within said
support and a hori zontal segnent extending fromthe | ower end of said
vertical segnent outwardly of said support for connection with said I/0O
pin. 10. The infrared sensor package as s forth in claim1l, further
including a first netal-shield and a seco met al -shi el d which are nol ded
Into said support in a spaced relation fromeach other adjacent to said IC
nFunt forlfhielding said IC chip, said first netal -shield being

electrically connected to a ground Iine of said |IC chip, said second

met al - shi el WiBEREENEREI 24 P WhicTbinecpdermal 60mPARRRY %gdf‘s dantishi p
havi ng an el ectrical potential higher than said ground line. 11. The
infrared seralectripalykeaynestedsby nfeanstofithe elestrigally candvetive adhasivediodbe
conductors are formed at their respective upper ends with pads that project

on sai d suppsurtioh®of tleesimperant temmiralsiginarvd 82 ezpesad oddise bottermiaf the
pyroelectric elenent by neans of electrically conductive adhesives. 12. The

i nfrared senspicaRtg$a9eTAE I1£REoAQUdbrs 1 h@ 7@ hbve Whe Fedpbctiaé vierarist i s
formed with a concavity for receiving therein an external electric

conponent t g, hg tﬁ@f\%@%@?@hﬁcﬁ élrefé%g%@éa offthé fwer éncE i the supRaitifoef conponent

termnals being I nto said support wth portions - 20 thereof

exposed to ﬁ%%%pggggthﬁggqggmwi bild §3/on A8 BRr MdebidAk BaB¥ Y 88!

electric co ctrical interconnection of fhe external

el ectric congonent said 1 C chip. 13. The infrared sensor package as set
forth in cl g%ﬂvlr,‘ "\/\E&'eﬁn ]

FIGS. 11Ato 11F and FIGS. 12A to 12D illustrate steps of fabricating the
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 1/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 support by a depth corresponding to the thickness of the

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



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 with said I C nount, each of said sensor conductor having portions
exposed on the top and bottom faces of sa':g support respectively for
connection wth the pyroelectric el errent'i cured to the sensor nmount 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
connection of the IC chip to the I/O pin. 14. The infrared sensor package
as set fort Hhestepradshosidersef Hiesensod M@l mount is a recess in the top
face of said supRort for accommodat i ng therein said pyroelectric elenent,
and sai d | C mounNowsrefgrsingdo FéGSs 4 iandtiife thesetis showa @ndnfraesddsensepor t f or
accomodating therein said I C chip. 15. The infrared sensor package as set
forth in cl gackdde inbecaidansainithsadher profedeckt embodinmers af thd p@senhduct or s
are respectively forned into flat -21 plates that are enbedded in said

support bet iggentiot Whighns ﬁésﬁQWélrrﬁl@ﬁ't@mererol]Blémbodh@lenﬂ'b@t is Rififferead
sensor package as set forth in'claim1l, wherein each of said I/0 pins is

formed int e%@l‘é%ﬁ‘i‘ﬂféac@ﬁ%@i |ﬁ?l§§ﬁ2§%§§ﬁ8ﬁ%oﬂlle§aﬂ£ orl tﬂe%@“ﬂi&féréaﬂ&é’ ad

unltary structure sor package as set forth in claiml,

wherein sai 4ogeifle SARAUE! O fke Pt HResTgRASE By iRe F8leleri@ i Ghe A With

a suffix letter of “A”, and no duplicate explanation deemed is made herein.

The support 20A is molded over metal parts stamped out from a single
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 FIG.
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.



said pyroelectric elenent being in the formof a plate bridging across said
pads to be electrically connected as well as nechanically supported
thereto. 18. The infrared sensor package as set forth in claim17, wherein
said sensor nount is in the formof a co fﬁVlty formed in said support,
sai d pads bei ng exposed on a bottom of sall concavity. 19. The infrared
sensor package as set forth in claiml, wherein said IC nount is in the
formof a recess in said support) sald recess having a bottom and a nouth

which is greater_than the_bottom i rared sensor package as
set forth in clal e SUPRPIERBAINGHAe VQJ?RT&QL{C“?@ 7f12\= ﬂiﬁgpgqu"
receiving therein said I/O pins respectively, each of s aid I/ O conductors

havi ng a pomnmorw@tﬁaﬂnale%é\cand@ a"rpfd\émtﬁ‘h afe basiealhollalplates parthet ri cal
connection with said 1/0 pin.
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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 to
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 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
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being connected to the embedded |/O conductors (FIG. 18C). Then, the IC chip
is sealed by the encapsulating composition 2A (FIG. 18D), after which the
support 20A is removed from the metal sheet (FIG. 18E). Finally, the
pyroelectric element 30A as well as the electric component 50A are secured to
the support 20A, and the support 20A is secured on the base 10A, as shown in
FIG. 15.

FIGS. 19 to 21 illustrate a modified sensor package which is identical to the
above embodiment except that each of I/O pins 11B, 12B, and 13B 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 1/O conductors and extend through the holes in the base

10B.
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1. An infrared sensor package comprising:

a dielectric support molded from a plastic material, said support being
formed with a sensor mount for securing a pyroelectric element thereon and with
an |C mount for securing an IC chip that processes a signal from said pyroelectric
element,

a base carrying said dielectric support, said base having 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 support,

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

I/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,
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said front face being formed with said |C mount,

each of said sensor conductor having portions exposed on the upper and front
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 front and lower faces
of said support respectively for connection with the IC chip and with said I/O 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 IC chip for

shielding said IC chip at said stabilized electric potential.

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

said metal-shield comprises a major portion embedded behind said IC mount in
said front face, and a terminal leg extending from said major portion to the front
face of said support for connection with a constant potential portion of the circuit

of said IC chip.

7. The infrared sensor package as set forth in claim 3, wherein
said metal-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
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formed with said IC mount,
said 1/0 conductor including a vertical segment embedded within said support
and a horizontal segment extending from the lower end of said vertical segment

outwardly of said support for connection with said 1/O pin.

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
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electric component and for electrical interconnection of the external electric

component to said IC chip.

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

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

said top face being formed with said sensor mount,

said bottom face being formed with said IC 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 |C chip secured to the IC mount,
each of said 1/0 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 IC mount is also a recess in the bottom face of said support for

accommodating 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 flat
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plates that are embedded in said support between said sensor mount and said IC

mount.

16. The infrared sensor package as set forth in claim 1, wherein
each of said I/O pins is formed integrally with each associated one of said I/O

conductors into 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 support, said recess having a

bottom and a mouth which is greater than the bottom.
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said support is formed with holes for receiving therein said I/O pins respectively,
each of said 1/O conductors having a portion exposed respectively in each of said

holes for electrical connection with said 1/O pin.



