WO 2007/ 060861 PCT/ JP2006/ 322688 1 DESCRI PTI ON | NFRARED DETECTOR AND
"PROCESS FOR FABRI CATI NG THE SAME TECHNI CAL FI ELD The present invention is
directed to an infrared detector, nore particularly to an infrared sensor
i ncl udi ngvem2aombeoasied sensor el ement and an associ at edcelyembe/syabss Circuit
commonly nmounted on a single circuit bV\%Ck and a process of fabricating
the infrared detector. BACKGROUND ART 2004/ 00198 Al discl oses a prior

i nfrared detector which conprises a circuit block carrying an infrared -
sensor el enent, and a case accommobdating therein the circuit block. The
circuit block is prepared as an i nDEGORIRTIOMNded plastic body or so-called
nol ded i nterconnect device (MD) for nounting, in addition to the infrared
sensor el enent, various. electronic coggonents constituting a signal

processi ngINFRABED RETECTHRWNR PROGE FORFARRIGATINGTHEISAME 0 rake t he

i nfrared detector conpact, i.e., to arrange various electronic conponents
wthin a l the circuit block is specifically designed into a

r at her congg‘écl'ﬁﬁg?ﬁta}ﬁ%@ di mensi enal shape in correspondence with the
nunber and ki ndJhefpresentamarntionss direcied) tnamirdraredhdetestormoed ore fabri cat ed
only at a”pahl@ﬁfaﬁ?ﬁﬁgn?ﬂf&ed@eﬁ?onf :ﬂ&lu@ﬂnﬁgnrIhﬁé#edcs%rr’iﬁ&célbﬁ{én?gn& f I nfrared

sensor el enent onal circuit

bl ock has ?%59%896@03'98'0 %’GHBPPHEB@HHWW&Q:MISNQ&Q eifcult bleek.andt tern or
conduct or spracess ebfabaiddiimptharinfradddi deétestal. -f abri cati on cost. Therefore,
there is a demand .for fabricating the conpact circuit block or the
infrared detector at a reduced cost. DI SCLOSURE OF THE | NVENTION I n vi ew of
t he above ﬁf\@(ﬁ%‘ﬂpm/’ﬁ%sent i.nvention has been acconplished to provide

an infrared det eg¥©r2008/00198A Caipelbkes prrleinﬂﬁrédB@étéﬁt@t' ichadondpriseguced

accor dancel et BRoR Balr G A Thl e Sor dRfent A Fad s dntaling yi ng an
infrared g@l‘@'ﬂﬁ"‘%ﬂé‘#ﬂﬂ'%ﬁﬁd THheeeifquitileckds prrnesed §S apriojegtionewldadc| osi ng
the circui plasti b@dxy ol caildcbmbldeal ifeicdnmeeIBREe@VID) f6r bR, i ¢ resin

mount i ng. ¢ RETPTq 181 R8Ce8 ool piohi, ARG ik PpE cPHERReMS s 15t or e
inits t opCW&*'WtQQr%%TQB%' ﬁmﬁ%ﬁﬁlngj@fquﬁé@lm Dmvwest%d@ecﬂlm‘hewpuw thh a
shoul der  f grides tppRKE it irMRPES HeRcRNEdnPhct, 8., to arrange varidus electronic
~ components within a limited space, the circuit block is specifically designed into a
rather complicated three-dimensional shape in correspondence with the number
©anhd kinds of the electronic components, and is therefore fabricated only at an
" increased cost.  Also for electrical connection of the infrared sensor element to
the electronic components, the three-dimensional circuit block hasto incorporate
a correspondingly complicated circuit pattern or conductors, thereby adding an
additional fabrication cost. Therefore, there is a demand for fabricating the
compact circuit block or the infrared detector at.a reduced cost.

DISCLOSURE OF THE INVENTION
In view of the above problem, the present invention has been

“accomplished to provide an infrared detector which is capable of being fabricated
at a reduced cost, yet assuring optimum performance. The infrared detector in
accordance with the present invention includes a circuit block carrying an infrared
sensor element and electronic components, and a case enclosing the circuit
block. The circuit block is composed of a dielectric resin layer and a first
substrate which is formed with a circuit pattern for mounting the electronic
-components, The dielectric resin layer is formed in its top with a recess which
defines around its periphery with a shoulder for supporting opposite ends of the




WD 2007/ 060861 PCT/ JP2006/ 322688 -2 infrared sensor. The recess defines a
thermal insulation space below the infrared sensor to give a reliable '
out put wi thout being adversely affected by heat devel oped at the

el ect roni WOWAPEEAts. The feature of the present |nveREF@W°°‘?’%’§?SBes in
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Q rr so as to be
integrated into HERE ﬁcv'ﬁéegr'ﬁ%}fefé%afeé%%ft? cqxggn ﬁﬂf’ef %F?é{ Pthe first
and secondforasidwittetherecass; dndat seuopdgesintlayer @nbadding thereiniat leasbone
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the circuit pattern, and functions to shield the infrared-sensor from the electronic
circuit in order to give a rehable infrared detection.

The shield layer is preferred to be deposited on top of a second
substrate of a thermosetting resin, and be disposed between the first and second
resin layers. - The second substrate is heat-pressed together with the first and
second resin layers so as to be integrated with the first and second resin layers
to realize the circuit block.

Alternatively, the shield layer may be a copper foil which is deposited on
the second resin layer so as to be integrated into between the first and second
resin layers when the first and second resin layers are heat-pressed to form the
cirouit block.

Further, the circuit block is preferably formed with through-holes
extending through the first and second resin layers for electrical connection of the
infrared sensor element, the shield layer, and the circuit pattern. -

The electronic components may be compaosed of a plurality of discrete
chips which are mounted on a top surface of the first substrate and are molded

into the dielectric resin layer. -




i nfrared sensor elenment, the shield layer, and the circuit pattern. The

el ectroni c conponents nay be conposed of a plurality of discrete chips
whi ch are nmounted on a top surface of the first substrate and are nol ded
into the ey@iwebdosa resin [ayer. WO 2007/ 060861 PCT/ JP2090b38783¢s 3 Wen
the el ectronic conponents are conposed. Qf a plurality of discrete chips
mounted on a top surface of the first stbstrate, and an. |ntegrated circuit
chip nounted on a bottom surface of the first substrate, it is preferred
that the discrete chips are nolded into the dielectric resin layer, while
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I ower side ric layer ermna pins in a
suitable f@¥§ker. The base carries the terminal pi ns conposed of a power

supply term nal Rreferably o spacertisdisbogad pétween acthasesdighe detietdpeindtiag m nal
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whi ch are glscHicallyronngeted respectively to tesmingl ping @xtangingiweiigh the baser ar ed
sensor el ephflé the égsaddnu§fdrmt1aﬂfreo mmrdayhem&htﬁeetehﬁma Pk exRinds can be

bonded ct
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power  suppignnegr m nal p| ns and the signal output terminal pin, thereby
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circuit bl OFectrlcal gonnec?on wn{% Ian(?s w?nch are forme%con top o% hhe hrst reqsm Iayer to
-mount the infrared sensor element.” In this instance, one or more of the terminal
~pins can be bonded on top of the circuit block for easy electrical connection.
Preferably, a top shield projects on top of the circuit block in order to
electrically shield the infrared sensor element from at least one of the power
supply terminal pins and the signal output terminal pin, thereby protecting the
infrared sensor element from receiving undesired elecfrical signal transmitted
through the terminal pins and therefore assuring reliable infrared radiation at the
infrared sensor element. ' . .
The top shield may be configured to have its lower end embedded into
-the top end of the circuit block to give an improved shield effect of shielding over
a wide range from within the circuit block, | _ )
Preferably, the top shield is electrically connected o the shield layer, i.e.,
the circuit ground of the electronic circuit.  In this connection, the top shield
projects in a perpend'icular refation to a plane of the shield layer from the shield
layer and has its upper end above a top surface of the first resin 1ayer where the
infrared sensor is mounted.




a wide range fromwithin the circuit block. Preferably, the top shield is
electrically connected to the shield layer, i.e., the circuit ground of
the electronic circuit. In this connection, the top shield projects in a
per pendi c&0200%sPeM i on to a plane of the shield | ayer PeD#R200(6322488 el d

| ayer and has its upper end above a tamsurface of the first resin |ayer
where the infrared sensor is nmounted. WO 2007/060861 PCT/JP2006/ 322688 -4
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circuit.. connection therewith, the consolidated body is cut into a piurality of circuit blocks
each having the infrared sensor element and each the circuit patiern. Thus, a
piurality of circuit blocks can be obtained by a simple molding technique, and yet
at the same time of integrating the elecfronic components into each of the circuit
blocks. Thereafter, each circuit block is mounted on a base and a plurality of
terminal pins are inserted into the through-holes and the base to make electrical
connections between the terminal pins to the electronic circuit.

Alternatively, the infrared sensor element may be mounted on each of
the circult blocks after the consolidated body is cut into a plurality of the circuit
blocks. '

"~ These and still other 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 a perspective view of an infrared detector in accordance with a first
embodiment of the present invention;




Alternatively, the infrared sensor elenent may be nounted on each of the

"circuit blocks after the consolidated body is cut into a plurality of the

circuit blocks. These and still other advantageous features of the present
i nvent i onwa tob7/0dogsione nore apparent fromthe foll owi ngcdgemeé/pbésen of the
preferred enbodi ments when taken in cofijunction with the attached

drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective view of
an infrared detector in accordance with a first enbodinment of the present
i nvention; WD 2007/060861 PCT/ JP2006/ 322688 -5 FIG 2 is an expl oded
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a first su rat e circuit block; FIG 7,
conposed o?ﬁ#—‘ %ﬁ %éﬁa‘"?‘g"'%é? I%%géo ECEE]@?PX%KH ews illustrating process
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of FIGS. '3B9v®Cityitiledls are sectional views illustrating the fabrication
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i nfrared detéector
+FIG. 13 is a perspective view of an infrared detector in accordance wnth a second

embodiment of the present invention;
 FIG. 14 is an exploded perspective view of the above infrared detector;

“FIG. 15 is a sectional view of the above infrared detector; and

“FIG. 16, composed of FIGS. 16(A) to 16(E), are sectional views lllustratlng the
' fabrication of the circuit block utilized in the above infrared detector.

BEST MODE FOR CARRYING QUT THE INVENTION

Referring now to FIGS. 1 to 3, there is shown an infrared detector unit in
accordance with a first embodiment of the present invention. The infrared
detector is designed to determine a presence of an object or human body
emitting an infrared radiation, and includes circuit block 10 carrying a thermal
infrared sensor element 100 and a signal processing circuit 200 which is
configured to receive a sensor output from the sensor element 100 to analyze the
amount of the infrared radiation received at the sensor element for determination
of the presence of the object. The infrared sensor element 100 provides a
minute electric current in the order of several picoamperes, which is amplified
about 4000 times in the signal processing circuit 200 to give an output signal
indicative of the presence of the object. The signal processing circuit 200 is
realized by electronic components and, as shown in FIG. 3, includes a
current-voltage conversion circuit 202 for conversion of the sensor output into a




accordance wth a first enbodi nent of the present invention. The infrared
detector is designed to determ ne a presence of an object or human body
emtting an infrared radiation, and includes circuit block 10 carrying a
thermal  Wigf308788densor el enent. 100 and a signal proc®6IARYPIEPRE8i t 200
which is configured to receive a sensog-output fromthe sensor el enent 100
to analyze the anount of the infrared radiation received at the sensor
element for determ nation of the presence of the object. The infrared
sensor elenent 100 provides a ninute electric current in the order of
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t he bott onPHpstiaie 20; pad an integrated circuit chip 24 mounte on the bottom of the rst
substrate 20. For this purpose, the first substrate 20 is formed on its top and
" bottom reépectively with the circuit patterns 26 and 28 which are electrically
connected with the discrete chips 22 and the integrated circuit chip-24, as shown
in FIGS. 6A and 6B, to establish the signal processing circuit 200 therewith.
The first substrate 20 is intégfated ta the lower end of the second resin layer 40
‘with the discrete chips 22 molded into the second resin layer 40, as will be
discussed in detail hereinafter. -
The first resin layer 30 is formed in its center with a recess 32 which
defines on its periphery shoulder bearing opposite ends of the sensor element
100. The first resin layer 30 is also formed on its top with lands 34 at portions
including the shoulder for electrical connection with the sensor element 100 as
well as the sighal processing circuit 200 on the first substrate 20. The recess 32
defines an air gap which is responsible for thermally isolating the sensor element
100 effectively from the signal processing circuit 200 at the lower end of the
circuit block 10, thereby assuring reliable infrared detection free from the heat
generated at the electronic components. :




substrate 20. For this purpose, the first substrate 20 is fornmed on its top
"and bottomrespectively with the circuit patterns 26 and 28 which are
electrically connected with the discrete chips 22 and the integrated
circuit chigaddeces shown in FIGS. 6A and 6B, to estabtighoddiesisgnal
processing circuit 200 therewith. The first substrate 20 is integrated to
the |l ower end of the second resin |ayer 40 with the discrete chi ps 22

nol ded into the second resin |layer 40, as will be discussed in detail
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The circuit block 10 is formed with a piurality of plated through-holes 12,
14 and 16 which receive the terminal pins 302, 304 and 306 respectively for
electrical connection of the sensor element 100 to the signal processing circuit

200 on the first substrate 20. - One or more of the through holes are connected
to the corresponding land 34 for electrical connection of the sensor element 100 .
to the signal processing circuit 200. ‘

A spacer 60 is held between the base 300 and the circuit block 10 and is
formed with a center cavity 62 for accommodating the integrated circuit chip 24
projecting on the bottom of the circuit block 10 for electrically isolate the chlp 24
and the associate circuit pattern 28 from the base 300.

Now referring to FIGS. 7A and 7B, the fabrication of the circuit block 10
is explained in details. Prior to explaining the process of fabricating the circuit
block 10, it is mentioned that a plurality of semi-products of the circuit biocks are
made simuitaneously in a single molding process by use of a first bulk substrate
formed with plural sets of discrete circuit patterns each defining the circuit pattern




protecting the infrared sensor elenent 100 from nmaki ng capacitive coupling
with the termnal pins which are exposed on top of the first resin layer -
30 and lead to the signal processing circuit 200, and is particularly

ef fecti veWHEAA¥¥1t er mi nal pins are sol dered at thei PCREBWAEERRE t op ends
to the lands 34 on top of the circuit -®lock 10. The circuit block 10 is
formed with a plurality of plated through-holes 12, 14 and 16 which
receive the termnal pins 302, 304 and 306 respectlvely for electrical

‘connection of the sensor elenent 100 to the S|gnal roceSS|n “circuit 200
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“to give aslsneeis K3 whﬂdnmenl!scretér thips 22 lage soldad into theasegonddesid layerdBcuum at
100C at  gng in which the first resin layer 30 made of the cured resin sheets 33 is secured
“on top of the second substrate 50 with the top shields 54 projecting above the
first resin layer 30, as shown in FIG. 7(B). In this molding process, the recesses
32 are formed in the first resin layer 30. The organic filler is mixed in the epoxy
resin, preferably in a high propottion, for example, in an amount of 85 wi% to give
toughness and sufficient tensile strength to the resulting cured layers. :
Then, a drilling is made to give a plurality of through-holes 12, 14 and 16 '
extending vertically through the consoclidated body, as shown in FIG. 7(C).
Subsequently, the consolidated body is deposited on its top and bottom face
‘respectively with conductive layers of copper, for example, which are
subsequently etched to give the lands 34 on top of the first resin layer 30 and the
circuit patterns 28 on the bottom of the first substrate 20, as shown in FIG. 7(D).
In this process, the through-holes 12, 14, 16 are plated to make electrical
- interconnection between the lands and the circuit patterns on the first substrate
-20. Thereafter, the integrated circuit chips 24 are attached on each of the circuit
- patterns 28 by a so-called flip-chip mounting, as shown in FIG. 7(E), and the
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a pressure of 3 MPa so as to nelt the resin sheets 43 and 33 such that the

" discrete chips 22 are nolded in nelted resin sheets 43. At the sane tine,

the top shields 54 project though the nelted resin sheets 32. Then, the
stack i s veadeusosgx to a tenperature of 175C to cure theTmebdoeg268si n
sheets 33 and 43 to give a consolidategd_body in which the first substrate
20 is secured to the second substrate 50 through the second resin | ayer 40
made of the cured resin sheets 43, while the discrete chips 22 are nol ded
into the second resin layer 40, and in which the first resin layer 30 nmade
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upper end swhich the lat@gragg@gmﬁjlh@lp 24 is wire-bonded to the bottom of the circuit
“block 10, or the first substrate 20. Inthis case, the center cavity 62 of the
| spacer 60 is filled by a resin 64 to encapsulate the chip 24 within the spacer 60.

- FIG. 9 illustrates another modification of the above embodiment in which
the top shield 54 has its top end covered by a bulged portibn 35 of the first resin
layer 30 in order to protect the top shield 54 from undeswed conduction with the
lands 34 on the top of the circuit block 10.

" Although the top shields 54 are formed integral with the shield layer 52 .

- in the above embodiment, it is equally possible to insert separate top shields 54
" into corresponding holes 37 in the first resin layer 30 after molding the circuit
block 10, as shown in FIG. 10. -

Further, as shown in FIG. 11, the top shield 54 may be configuredto
project from the shield layer 52 and extend upwardly along an end wall of the first
resin layer 30 surrounding the recess 32.

FIG. 12 illustrates a still further modification of the above embodiment in
which each of the through-holes 12, 14 and 16 is configured to have a beveled
upper edge coated with the plated beveled shield 18 which functions to shield the
infrared sensor element 100 from the depressed upper end of the terminal pin in




| ands 34 on top of the circuit block 10 to conplete the electrical
connection of the infrared sensor elenent 100 on top of the circuit block -
10 to the si%nal rocessing circuit 200 on the bottomof the circuit block -
10. Fi nal WP, 2004083 p 310. is fitted on the base 300 t&CEIFH8HHAHhe

circuit block 10 to realize the infrardd-detector. Alternatively, the

I nfrared sensor el enent 100 may be nounted on the first resin |ayer 30
after the consolidated body is cut .into the circuit blocks 10. Wen the
el ectroni c conponents form ng the signal proceSS|n circuit 200 are
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out put - pins 302, 304 and 306 at the time of mounting the mrcunt block 10 on the base
300, The discrete chips 22 are held within a cavity of the spacer 60 to be
spaced from the upper end of the base 300. The spacer 60 is formed in its
outer periphery with notches 63 through which the terminal pin extends in such a
manner as to'be capable of being viewed for inspection.  In this embodiment,
since the top of the circuit block 10 is free from any electrical connection to the
~ terminal pins, no top shields as utilized in the first embodiment is necessary.

When the elecironic components forming the signal processing clrcuit 200 can be
alf realized by the integrated circuit chip 24 to be molded into the circuit block 10,
the first substrate 20 is formed with a circuit pattern only on its top and is formed
on its bottom only with the lands 27 for connection with the terminal pins.

FIGS. 16(A) to 16(E) illustrate the steps of forming the circuit block
without using the second substrate 50 but with the use of the shield layer 52 in
the form of a foil. First, the shield layer 52 is laminated over the first substrate

- 20 mounting the integrated chip 24 together with a plurality of resin sheets 43
each in the form of the prepreg to give a stack, as shown in FiG. 16(A). The
_stack is placed in a molding die and is heat-pressed in a like manner as. -




“terminal pin 304. . FIGS. 13 to 15 illustrate an infrared detector in
" accordance with a second enbodi nent of the present invention which is
basically identical to the first enbodi nent except that the term nal pins

302, 304 equighodffsosgie connected respectively at their wppapP26HsHSsskO
correspondi ng | ands forned on the bott of the circuit block 10, and that

the integrated circuit chip 24 is nolded’in the second resin |ayer 40.
Li ke parts are designated by |like reference nunerals and duplicated
expl anations are not made herein. The integrated circuit chip 24 is
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Al G 16(Aﬁ?‘%ﬂgfﬁw‘.ﬁﬁ?ﬁ%ﬁ??g%ﬂ'ﬁjgﬁﬁﬁ?é‘?ﬁﬁ&kggg@,%?}fs‘&ﬁs ock
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~ processes explained with reference to FIGS. 7{A) to 7(E) to fabricate the circuit
block of the first embodiment or the second embodiment.
Although the above embodiments show the use Of the infrared sensor
element which exhibits an electrical resistance varying in response to the amount
oor changing rate of the amount of the incident radiation, it is equally possibie to
utilize an infrared sensor of a type exhibiting a varying permittivity, of a
thermopile type generating a thermal electromotive force, or of a pyroelectric type-
generating a voltage difference in response to the change rate of the amount of

the infrared radiation.




explained with reference to the first enbodi nent to give a '
sem -consolidated body in which the resin sheets 43 are nelted and cured
to formthe second resin |ayer 40 enbedding therein the integrated chip
24, as sho@R0PN6P36G. 16(B). Then, as shown in FIG 16PEVIPHROEBFEr foil 39
is lam nated over the sem -consolidatged.body with a plurality of

additional resin sheets 33 interposed therebetween. The resulting stack is
again heat-pressed to nelt and cure the additional resin sheets 33 to
obtain a consolidated body in which the additional sheets 33 are cured to
gi ve the fCkAMSBesin |ayer 30 by neans of which the copper foil 39 is
secured to the sem consol i dated body. Subsequently, the consolidated body
or the cir bl ock % ? drilled to provide through-holes 12, as shown
in FIG 16 D) '@"@% PISCOr QB RIISHer foil 39 is etched out to give |ands |
34 on top atirtdieblock canrying laodkfrdi@dfsensel eletment ahd elmtremclammmmhts; he
infrared s or el ement 100, while the first substrate 30 is fornmed on its
bottom wi t circuit. pattern on which the discrete chips 22 are nounted,
as show i napﬂi@ englpsing saigcirouffiRRka- hol es 12 are plated to establish

el ectri Calsandlbﬁeémpuaelcbompnhﬁgwelebhe ret;ihﬂﬂﬁ@'ndsaeﬂmsuﬂétmmmﬁw and the
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circuit memslorel‘ememi first embodiment or the second errbodl ment. Al though
the above &{xp bﬂféﬁﬁ,tﬁgpw the use of the infrared sensor el enent which
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possi bl e tat Ieastldnezuf said eletiranie domposentsdieing mpjseddrto said diefecirio/eesin ng
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force, or o yroelectric type generating a tage difference in
response to the change rate of the amount of the infrared radiation. r((
WD 2007/ 060861 PCT/ JP2006/ 322688 12- CLAIMS: 1. An infrared detector
gfg‘g:'rz'n:"gz Cgrr?é fn‘ﬁ‘élréd Qéta6tor G8'seY dHh iRTIAIR 1, HtRfemensor - el ement and

said r<:Tiﬁalecitr|c resin layer is made of a thermo-setting resin and an inorganic filler

lnte_rmlngled with said thermo-setting resin.

3. The infrared detector as set forth in claim 1, wherein "
said dielectric resin layer comprises a first resin layer formed with said recess,
" and a second resin layer embedding said at least one of the electronic
- components therein, ' -
a shield layer being disposed between said first and second resin layers for
connection with a circuit ground of said circuit pattern.

4. The infrared detector as set forth in claim 3, wherein
said shield layer is deposited on top of a second substrate made of a
thermosetting resin.

5. The infrared detector as set forth in claim 4, wherein




and'a case enclosing said circuit block, said circuit block conprising a
“dielectric resin layer and a first substrate formed wth a. circuit
pattern and nounting said el ectronic conponents,. said dielectric resin

| ayer bei wg foor/eeesk1in its top with a recess which defi pesiyrmocaesi ts

peri phery a shoul der for supporting opq35|te ends of said infrared sensor
el ement, said recess defining a heat insulation space bel ow said infrared
sensor elenent characterized in that said first substrate is integrated to
the | ower end of said dielectric resin layer with at |east one of said

el egt r oni csggrgg@mwbéi?;t@m mag@g?itmmm@esimmgp@sw betwoesr 2be|TgW
sai d recess_.t sali d, circuit Qc e. e
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| ayer is nagethsr withisaid fitst asd seoond m:mlaaraus smas b itegrated widh said

interm ngl gy ﬁh& Qeé&idjrésﬁﬁ%%'s%trééi% §aﬁ§bt?cuﬂ3oloa'me infrared detector as

set forth in claiml, wherefin said dielectric resin [ayer conprises a first
resin layer forned with said recess, and a second resin |ayer enbedding
said at |east one of the electronic conponents therein, a shield layer

~ bei ng di spgse, g%yﬁggdgﬂcﬁr?sré&fﬁw Sc.‘?&ﬁi‘ﬁi v(, Iayers for connection

vmthamrcwt attern gelnf ared detector as
set forth @h@%ayer!ﬁdeﬁ@?ﬁfggpep%nfp&ﬂam%ﬁ%wﬁ said eI B NRYRop of a
second substrate made of a thermpsetting resin. 5. The infrared detector

as set forth in cl.aim4, wherein WD 2007/ 060861 PCT/JP2006/ 322688 -13 said
second substrate is made of a thernosetting resin-and is di sposed between

sai d first7an@ihe fd@ned detsctpriagsst Srisin dRITEB.oMiLrsibst rat e bei.ng
heat - pr essgsid cbﬁp@xtf@ﬂﬁs fiirined S shid becdndaredindagerdhd ie $htdglatetbingo SO as to be

i ntegrated salk aid circuit
bl ock. 6. qﬂw&} eﬁfﬁaé(fgr& 8@?%36&% '%gﬁ'olgge#sort #%ﬁgfsst ahafeg%de?%l"ﬁ sal d
shi el d | aylayerssargshpat-pressed dp jurm sajdiciraeibBiorked on sai d second resin ‘| ayer.
7. The infrared detector asset forth in.claim®6, wherein said copper foil
is formed on said second resin layer and is |ntegrated into

8. The infrared detector as set forth in claim 3, wherein - _

said infrared sensor element, said shield layer, and said circuit pattern are

electrically interconnected by way of through-holes respectively extendmg

through said first and second resin layers.

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

said electronic components are composed of a plurality of discrete chips which
are mounted on a top surface of said first substrate and are embedded into said
dielectric resin layer. '

10. The infrared detector as set forth in claim 1, wherein

said electronic components are composed of a plurality of discrete chips
mounted on a top surface of said first substrate, and an integrated circuit chip
mounted on a bottom surface of said first substrate, said discrete chips being
molded into said dielectric resin layer, and said integrated circuit chip being
exposed outwardly of said dielectric resin layer. -

11. The infrared detector as set forth in claim 1, wherein




between said first and second resin |ayers when said first and second resin

| ayers are heat-pressed to formsaid circuit block. 8. The infrared o
detector as set forth in claim3, wherein said infrared sensor el enent,

sai d shi eW® 208y®pg6land said circuit pattern are el ect PCEAPIY6/322688

i nterconnected by way of through-holesgespectively extending through said
first and second resin layers. 9. The infrared detector as set forth in
claim1l1, wherein said electronic conponents are conposed of a plurality of
di screte chips which are nounted on a top surface of said first substrate
and are ensaideksttionicocanapenends sfecassembled gito ahdytegratad ciraliechip whiahdd

det ect or ai?\_%ﬁfedfiﬁfot il Qicfeidekin WyeF ei n said el ectronic conponents are

conposed of a plurality of discreté chips nounted on a top surface of said
first substrate, and an integrated circuit chip nounted on a bottom
surface of said first substrate, said discrete chips being nolded into

said dieleciri j e R t jrcuit chip being
exposed ou Mrméﬁﬁﬁp%éaﬁ%ﬁg}oé%g%te??dcrg]r"e}sﬁ%ﬂ{gy@%rgm. The infrared detector
as set for3aidicase cemprises athaseiandwsaniiledenssid bases 12006/ 322688 - 14 sai d

el ectrlogi gagpamrw_m in@éEgZédi_Béiweﬁﬂ[éeﬁt?Ba@élah@béiﬂrma;ﬂbtddkwit chi p which
is nolded j.pto s iel ec res er . red. ector as
set forth "?éf'{aglrﬁ?'ﬁbf?g\kﬁ flkh'hgggﬁdfszbgggﬁ\g%%gg-smﬁclhggéé&gg@lcg cap fitted
on sai d basnegtedrespectiveinty termiaappive exiendingthrenghesaihbasand said circuit
bl ock, ~sai ghi§ishabdribdthe fdtrrieRi viith 6;9érﬂﬁ§§ fifotidwhRhisaib MWrinthdl pidextdtach are

el ectrical I% conneﬁot ed re‘ﬁ ect.kvel.g to,term nal pins extending through

sai d base, "SSRPEINENLIOL copRe @nf‘%' eI 98 openi ngs t hrough whi-ch said

term nal pins extend respectively for connection with said lands.. 13. The
infrared detector asset forth in claim3, wherein said case conprises a

base and a, cap_fitted saj d bas ai.d, has arrying a power supply

termnal pl¥, nﬁhwﬁfeﬁ%@a@eﬁhﬁ Sﬁ?mrﬁHﬁfl%{"Eidﬁ%ﬁre%'ut put termnal pin all

ext endi ng $did cagh comiprisésadasatandensap fittexl o saidi hseesaid ihalse ganying>a endi hg

through sabglygi &y ; tdrfifital pfP BRAG sigRaldutbut ierilanpihi ch are

f or med ona?%%& %Lﬁﬂljatlegllnﬁﬁfg{rﬁ’raeﬁéﬁlﬁ a;}‘er atg mount Igg?\c? i‘br}{c rar eda\éﬁgnsor

el enent .  all extending through said base, ’
at least one of said terminal pins extending through said circuit block for electrical
connection with lands which are formed on top . of said first resin layer to mount

said infrared sensor element. .

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

a top shield projects on top of said circuit block to electrically shield said infrared
sensor element from at least one of said power supply terminal pins and said
signal output terminal pin.

15. The infrared detector as set forth in claim 14, wherein
said top shield has its lower end embedded into top end of said circuit block.

16. The infrared detector as set forth in claim 14, wherein
said top shield is electrically connected o said shield layer.

17. The infrared detector as set forth in claim 14, wherein




14. The infrared detector as set forth in claim 13, wherein a top shield

" projects on top of said circuit block to electrically shield said infrared
sensor elenent fromat |east one of said power supply term nal pins and
said sigwal200ubdosdi term nal pin. 15. The infrared det ectores3mzeds forth in
claim 14, wherein said top shield has ifgs | ower end enbedded into top end
of said circuit block. 16. The infrared detector as set forth in claim 14,
wherein said top shield is electrically connected to said shield | ayer.

17. The infrared detector asset forth in claim 14, wherein WO 2007/ 060861

tF’CT /J P|2006é66265_&hieicﬂ_§rdc@5t©|irt @ pegjundictizprelatiod & a plamesfrsainshieldllayerr el ati on
end- above. 10TuAY SpPLL8YE; o ks o LEPEeaIdaBilets oo A Bos FSeliitel 50"

sensor is layenwbere s@d infraved senserdg mpnded.or as set forth in claim 14,
wherein said top shield has its top covered with a bulged portion of said
first resin layer. 19. The infrared detector as set forth in claim 14,
wherein said top shield is forned on.an end wall of said first resin |ayer.
20. A proc#8s bheinitared detagtpraas saifortly idclaiot b4 twhereinai d process conpri si ng

the Stepsﬁag:tg SRR hé@gn@ﬁg EVeré BMA aXK1AGSd POrBBAOF eaad%irétirtéﬁ_h iggpstrate

formed wt urality of screte circuil patterns; nounting el ectronic

conponents on each of said discrete circuit patterns; stacking said first
resin sheet and said first substrate with'a second resin sheet interposed

t her ebet wegg; . | | ol i | P g ¥s Refdrejnsai d second resin

sheet , and?g_'ai Eﬁé?r}fﬁr?&%%g%o??ts%e{t?ﬁ we('?aﬁw;f'or m, gmconsol | dat ed body in
whi ch sai ds@fdep ebigictis Tengdh AR AN end walhe hie firshfe5inl@¥el sai d-second resin

| ayer; form ng through-holes in said consolidated body; form ng plural sets
of lands on top of said consolidated body; interconnecting each set of said
| ands to each correspondi ng. one of said circuit _ patterns by way of said

t hr ough- hoP8s; Arsaeassf fabricating andafrared sletedor faidiPreprSRAMIININGthes 4 d
| ands f or ﬂ?@tdf:i cal connection therewith; cutting said consolidated body

into a pl ur r.éﬁaé’rir?aa‘ﬁi'é't?égiﬁ Sgg&cks each having said _
preparing a first substrate formed with a plurality of discréte circuit patterns;
mounting electronic components on each of said discrete circuit patterns;
stacking said first resin sheet and said first substrate with a second resin sheet
interposed therebetween; _'
heat-pressing said first resin sheet, said second resin sheet, and said first
substrafe together to form a consolidated body in which said electronic
components are molded into cured said-second resin layer;
forming through-holes in said consolidated body; _
forming plural sets of lands on top of said consolidated body;
interconnecting each set of said lands to each corresponding one of said circuit
patterns by way of said through-hoies; ,
mounting an infrared sensor element on each set of said lands for electrical
connection therewith;
cutting said consolidated body into a plurality of circuit blocks each having said
infrared sensor element and each said circuit pattern,;
mounting each of said circuit blocks on a base; and
inserting a plurality of terminal pins respectively into said through-holes and
through said base to make electrical connections between said terminal pins to
said electronic circuit.




infrared sensor el enent and each said circuit pattern; nounting each of
said circuit blocks on a base; and inserting a plurality of term nal pins
respectively into said through-holes and through said base to make

el ectri calVo3MH¥%ons bet ween said termnal pins to S&FdPPPERR8ni c
circuit. WD 2007/060861 PCT/JP2006/322488 -16 . 21. A process of
fabricating an infrared detector, said process conprising the steps of:
preparing a first resin sheet preparing a first substrate formed with a
plurality of discrete circuit patterns; . nounting electronic conponents on
each of sa®t dfhPEecass of fakficating aniirfrared delgciel SAl RIaFess GaNRrising the sheet
and said féteps ofubstrate with a second resin sheet interposed

t her ebet ween; eat - SSi. n id first resin sheet, said second resin
sheet, and @5?%5@&?'(5?5%%%?'?%‘?% together to forma consolidated body in
whi ch sai d @reparingm tirst sobsiate farsesk witva | pliwrality of dlissrete ¢ircwit paermsnd. r esi n
sh;aets];c Torgﬁdlﬂ'uth rél’étﬂfbﬂf it%ﬂ'ﬁpbﬁb‘rﬂ?bg éé@g%ﬁhh@?diwf@&bﬁuitfﬂé&tﬁm}ﬂ pl Eralt .
sai d Fande steciha g fre 550 ahag ko Rt birateyil & Sacandt oS afey "o
sai d t hr ouglntardosed ticerebetweenai d consol i dated body into a plurality of
circuit blo 3 r@aééi 3 140 e GHIGHI : : d an infrared
sensor el eng'ﬁtatgﬁg%?h sé‘?ﬂi)s??ésggi] gﬁ%}h%élbg%ﬁ%@%_ﬁ@éi?@&tt?wgi&%ﬁg?tock for

el ectrical EHRFEREItBICABICIYT R cansalidatag bedy in Whichald eieFEeRIE bl ocks on a
base; and i resiponeptsaarp/nsiged into elirddesald saton Rl sisgets;t i vel y into said _
t hr ough- hol ?@'nﬂﬂgthrbnﬁﬁ-'ﬁglﬁ %ﬁisgio[b@o%%ofi@atgalﬁ%df'l ectrical connections between
said termnal pims 10 SRIG erectron e crrcurt, '
forming plural sets of lands on top of said consolidated body; _
interconnecting each set of sald lands to each corresponding one of said circuit
_ patterns by way of said through-holes; -
cutting said consolidated body into a plurality of circuit blocks each having each
said circuit pattern; _ ‘
mounting an infrared sensor element on the set of said lands on each said
circuit block for electrical connection therewith; '
mounting each of said circuit blocks on a base; and
-inserting a plurality of terminal pins respectively into said through-holes and
~ through said base to make electrical connections between said terminal pins to

said electronic circuit.




