DESCRI PTI ON | NFRARED DETECTOR AND PROCESS FOR
FABRI CATI NG THE SAME TECHNI CAL FI ELD The present

wo moenéisen i s directed to an infrared detect orpCTIIR2006/322688
particularly to an infrared sensor i ncl udi ng an
infrared sensor el enment and an associ ated el ectronic
circuit commonly nounted on a single circuit bl ock,
and a process of fabricating the infrared detector.
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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
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invention resides in that the first substrate is

mfaars@ %éh@é’r t Q’Hé"'r‘écb§%éf|ﬁé§|a%erfrﬁ@ i RARSH é;bécé B8l the

layer with at |east o e_el ectroni
NS SRBFEIda ¥ 8 eI g NRRIORINOLE DeIng RONRESOl) Ariaatacky heat
deeslepad ad tﬁﬁiblectrbﬁlcmdn@ptbrterhé OC'kh@feeﬁutmoffthed)rwéni invention

0k Bt Pl o of B o

re:BnaaIaa,@r with atdgast ane ofdthkietecttdric companentsl krikg ololded into the
dfdl déFR r@éiﬁ |4f§gb%'iéw hl.ee (U H b Hidkeo e A.r%urt%ﬁ@mfrwuﬁmed mold

stsuet\ur%u e hulSy aagsgtggtgmt&hpgﬁlegree{l@%ﬁh@sm?gcsfgﬂﬁp%ﬁpae%cpan be
rrﬂﬂdé’éﬁﬁ@'tt?é f&lréééﬂéﬁ@&eéyt@g g:} ré‘dln"zélihé cwt:lhiebmx A assimiptah@ low
or
ot sl o Wl B RIec pevae0e of ke PBoTng hirarpd sepsor
elemheratreedfiicientgcaway froRr #feceleblrgnictdoenpineinés and anrassooiated
ole¥iBhid Gir dﬁe%by?a%&ﬂ“&ifof@% ltﬁ@lrﬁ%?é@ d@té&%jr \Wutcn i&8imple in
er erm er

I norgani c
constsugtionaeean@micat inueaestt @nd reliable iedhe unfr@'@ra dﬁﬁecpt@n

enbeddRerhbE, meealbrébm&ré"s@rme?rst ﬁ'naaéQﬁ%StﬁEth)éeﬁing resin

h h
e B artinpraanic FLutrEged 5 DT 66 SR FoSated
sfrugtsite ltcememhﬂmaﬂoélowmel embdﬁdiﬁgﬁthee@leeﬁonlam:dn?al?mmd
r S e
SPGB RUR S TGRS orefhf M aifiREte g idhing e, o
| ayer The dielseticresietayeeis preterred ta cemarise-adinst resisi layer
fArFERf Witth e Fé?ﬁ%'%@céhé’ﬁ é@cbhd@e&hrléyiés’rt?rgf)é’d’dlﬁg?rﬁerbhﬁat Igast one

clrcult pattern, funct| ons i nfr

' ogﬁws%lecw@mqoww@& r JRitBisGanngetion.f shiglsh layer i§;djgpesed
béﬂbé@bﬂfé firgf &d edcoied ﬂéﬁirh Q;ryerél' fie conhettibn aitkra ¢ikcuit ground of

B8 At B HRSB05 s 1 i S50 R o

cfrcwntsln ender tegived refisble infrapedsdetebtiosecond substrate is

neat - P i 896t RSHrelthidy i Blpodneansh RECOUIsB &t

| ayers so as egrate
sybslrig qf@smﬁrmaﬂlagtr@smeamd be disposedrkatveepthe kirst and second

rédih flyeRd.| VEhY seé&gd stib&itdte liMeht-preds 88 tégatROPRIth tise first and
oBoh s SRR 28 18 he BB Wik B ol A4S o TR G overs
td madize thdeimctihblotkr st and second resin | ayers are

U PRI BT V) be B G M pguted o
the second resin layer so as to be in egrated into between the first and second
resin layers when the first and second resin layers are heat-pressed to form the
circuit 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 composed 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.
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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 to the shield layer, i.e.,
the circuit ground of the electronic circuit. In this connection, the top shield
projects in a perpendicular relation to a plane of the shield layer from the shield
layer and has its upper end above a top surface of the first resin layer where the

infrared sensor is mounted.
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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;
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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
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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 blocks are
made simultaneously 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
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extending y)ertlcally through the consolldated body, as shown in FIG. 7( )
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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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
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all 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
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en said circujt hlock, said circujt block .
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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



with a circuit pattern and nounting said electronic
conponents, said dielectric resin |ayer being forned

WO 00706086Dp Wi th a recess which defines ar oundp@t/sP2006/322688
peri phery a shoul der for supqgrtlng opposi te ends of
said infrared sensor el enent, “said recess defining a
heat insul ati on space be|OM/SaId i nfrared sensor
el ement, characterized in that said first substrate is
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| d structure. frare t. as set forth
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made of a therno-setting resin and an inorganic filler

intermngled with said therno-setting resin. 3 . The
infrared detector as set forth in claim1, wherein

65 ailednisaieg: detectos aprset iyt incdaim BsWheEeifi rst resin
shidysHieliQay@ds Whide 6P4 éobﬁéﬂ%ﬁ depoditéd BRANTIsE&@FdTesin layer.
| ayer enbedding said at |east one of the electronic
conponents therein, a shield |ayer being di sposed
betvveen said first and second resin |layers for

0 f circuit
g ifrdfhd'beodr SIS It B whelen 71
saidaaqnp@r foihisrfermed andaithsecand eagdt layer aéﬁcb%lfl’f% atadl inkd

b@fw@er§§§8'?ﬁlst5éﬂ2§§éc§§rﬁi (EBAEIaEredwh B8 SEREMSE ARG sE&Shdresin
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3967 61 BERPISSERM TUBLTIHCHE biRte of a
thernosetting resin and is di sposed between said first
and second resin layers, said second substrate being
heat - pressed together with said first and second resin
8| aydredniaressdetectos aisrsiet fprth ioclaim B, wheteini r st and
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tfrougRisdiccRepand sesomnd tegielayefs. The infrared detector
as set forth in claim®6, wherein said copper foil is

formed on said second resin layer and is integrated
into between said first and second resin | ayers when
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rmsald circu e |nfrare det ect or as
sg@t eleglremicicomnonentsaregripppsed 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



said infrared sensor elenent, said shield |layer, and

said circuit pattern are electrically interconnected
whonagosef t hrough-hol es respectively extendi necT/iroesgi22688

said first and second resin l,gyers. 9. The infrared

detector as set forth in claim1, wherein said

el ectroni c conponents are conposed of a plurality of

di screte chips which are nounted on a top surface of
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10. The infrar detector as
&e‘fﬁﬁ? ﬁa|c{]c?g|eg g e S'W%l n said electronic
conmponents are conposed of a plurality of discrete
chi ps nounted on a top surface of said first
substrate, and an integrated circuit chip nounted on a
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saidsspaceapeing foemedivgth operingsithteugte winichasaid dermioat pins rextend
%pﬁcg%égg&gg(?@%ngﬁwtrpﬁa | or i ses a base and a cap

ase, a spacer being interposed between.
said base and said circuit block, said circuit block
being fornmed on its bottomw th [ands which are
l e C ect ed spectively tpo term nal pins
1gxt ih 'ﬂ@aﬁeﬁr%gaﬁogﬁpﬁe 'ns%"ii'g' épﬂgg? Mei ng forned
saidt dasepmom prisest & basg landta (ﬂp fitedl oh evaid base,@ait base eanying a
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bl ock for electrical connection with |ands which are

formed on top of said first resin layer to nmount said
i nfrared sensor elenent. 14. The infrared detector as
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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 to said shield layer.

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



signal output termnal pin. 15. The infrared detector
as set forth in claim14, wherein said top shield has

wo r®7beser end enbedded into top end of said CPCDIR2006/322688
bl ock. 16. The infrared detecgior as set forth in claim
14, wherein said top shield is electrically connected
to said shield layer. 17. The infrared detector as set
forth in claim 14, whereinsaid top shield projects in
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r vHené saleifrapsts sensar ismounged. 18. The infrared
etector as set forth in claim 14, wherein said top
shield has its top covered with a bul ged portion of
said first resin layer, 19. The infrared detector as
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process conprising the steps of: preparing a first
resin sheet preparing a first substrate formed with a
plurality of discrete circuit patterns; nounting
18| eThednirarecadgiectents sehfarttim céins a4 dwhesaimet e circuit
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Strate a second resin shee r posed
therebetween, heat - pressing said first resin sheet,
said second resin sheet, and said first substrate
gether to m a _.consaq body in, which sa
2@ IR FIOREES ebiAOORAING BR a HBHRRIORAY Sk PripeSs carprising the
tepsasfd resin [ayer; formng through-holes in said
t rmng plural sets of |ands on top
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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-holes;

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.



t hrough sai d base to nmake el ectrical connections
between said termnal pins to said electronic

W@R00cH6M862 1. A process of fabricating an infrecear2006/322688
detector, said process conprisg.ng 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
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resin sheet and said first substrate with a secon
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t. ach said circuit
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dapning plyeal gets ofdands Bnder of saidcangebidatgddadyser ti ng a
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t hr.ough- hol es rou base to nmake ectri cal
8? |b¥rY%aVo%€%%§'prQHg §n nal pins to said

edLﬂfthhg saidcorisolidated body into a plurality of circuit blocks each having each
said circuit pattern; '
mounting an infrared sensor element on the set of said Iands 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 eIeCtronic circuit. |



