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INFRARED SENSOR, SENSOR MANUFACTURING PALLET

AND METHOD OF MANUFACTURING INFRARED SENSOR

BACKGROUND OF THE INVENTION
l. Field of the Invention

The present invention relates to an infrared sensor
used for noncontact temperature sensing, human body sensing
or the like and, more particularly, to the structures of an
infrared sensor and a pallet for manufacturing an infrared
sensor and to a method of manufacturing the infrared sensor.
2. Description of the Related Art

An infrared sensor such as that schematically

illustrated in Fig. 6 only with respect to the structure of a
case is known. This infrared sensor 20 has a flat plate-like
infrared filter 21, and a metallic case 23 which has an open
window 22 formed so as to expose the infrared filter 21 to
the outside and in which a sensor element (not shown) is
provided. |

This infrared filter 21 has an insulating layer ({not
shown) formed on each of its inner and outer surfaces. This
infrared filter 21 is placed in a stepped portion 24 of the
case 23 formed around the open window 22 and projecting
outward, and is fixed by using an electroconductive adhesive
25.

Ordinarily, the infrared sensor 20 thus constructed is
manufactured by a process described below. First, as shown
in Fig. 7(a), a semsor manufacturing pallet 27 having a
through hole 26 formed therein to hold the case 23 in a
downward-facing state is prepared, and an electroconductive
adhesive 25a paving a thermosetting property is applied on an
inner surface of the stepped portion 24 of the case 23 held
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| NFRARED SENSOR, SENSOR MANUFACTURI NG PALLET AN légiiifmk eplaced

MANUFACTURI NG | NFRARED SENSCR 5 BACKGROUND OF THE | NVENT :
Field of the Invention The present invention relate Mlﬂlun
i nfrared sensor used for noncontact tenperature sensing,

sensing 10 or the like and, nore particularly, to the structures of an
infrared sensor and a pallet for manufaét uring an infrared sensor and
to a method of manufacturing the infrared sensor. 2. Description of the
Rel ated Art An infrared sensor such as that schematically 16

i || ustrat edyi this gsesan|mami idctnedpercpatldetth@7st ritctsure of a case is

known.  Thi g, L 0f L8 §8a3G0SRL ég£é¥¥%éifgaaﬁspggﬁfigakfor the purpose of

preventing an electroconductive adhesive 25b successively
applied for electric conduction from flowing out of the open
b window 22. Needless to say, there is no problem about using
an insulating adhesive in place of electroconductive adhesive
25a.
Next, as shown in Fig. 7(b), the infrared filter 21 is
placed in the stepped portion 24 of the case 23, followed by
10 setting (hardening) electroconductive adhesive 25a. _
Thereafter, as shown in Fig. 7(c), electroconductive adhesive
25b having a thermosetting property is applied between the
end surface of the infrared filter 21 and the inner surface
of the case 23 and is set. As a result, the infrared filter
16 21 and the case 23 are electrically connected to each other
by electroconductive adhesive 25b, and the infrared sensor 20
taken out of the through hole 26 of the sensor manufacturing
pallet 27 has the essential-part structure shown in Fig. 6.
The conventional infrared sensor 20 and the
20 manufacturing method described above, however, entail
problems described below. That is, although the infrared
filter 21 thereof has a high material cost, the infrared
filter 21 has an unnecessarily large size. This is because it
is designed so as to be supported by the stepped portion 24
25 formed around the open window 22 as long as the above-
described conventional arrangement is adopted even if a shape
and a size corresponding to the open window 22 of the case 23
may suffice. The material cost is thus increased.
The working cost of the case 23 is also increased since
30 there is a need for forming the stepped potion 24 around the
open window 22 in the case 23. When the infrared filter 21
is fixed in the case 23, it is necessary to separately apply

and set electroconductive adhesives 25a and 25b for flow-out
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infrared filter 21, and a netallic case 23 which has an open w ndow 22

formed so as to expose the infrared filter 21 to t he outFhistbectliiad Bran Replaced
whi ch a sensor elenment (not shown) is 20 provided.

filter 21 has an insulating | ayer (not shown) forned on e

I nner and outer surfaces. This infrared filter 21 is

st epped portion 24 of the case 23-f8rmed around the open mﬁndom/22 and
projecting 25 outward, and is fixed by using an el ectroconductive adhesive
25. Odinarily, the infrared sensor 20 thus constructed is

manuf act urgeskvantalqr mselmfc@rlicbednbak:@%pl:i fsé,, aso shawform adhedHive
7(2), a sensor, manfacturing nallet 27 having,z, 30, Lhrgudh holeg 26 for med
in the number of process steps.
An idea of an infrared sensor 30 having an essential-
5 portion structure such as that shown in Fig. 8, designed to
avoid the above-described problem, has been conceived. That
is, this infrared sensor 30 has an infrared filter 31 and a
case 33 in which this infrared filter 31 is accommodated and
in which an open window 32 is formed. This infrared filter
10 31 has a stepped portion 34 formed in its end face and fixed
to a frame of the open window 32 by using an
electroconductive adhesive 35. However, if this arrangement
is adopted, the size of the infrared filter 31 itself is
increased with the formation of the stepped portion 34, also

15 resulting in an increase in material cost.

SUMMARY OF THE INVENTION
The present invention has been made in consideration of
these problems, and an object of the present invention is to

20 provide an infrared sensor, a sensor manufacturing pallet and
an infrared sensor manufacturing method which enable
simplification of the structures of the infrared filter and
the case as well as simplification of the manufacturing .
process.

26 An infrared sensor of the present invention comprises a
flat plate-like infraredjgggées and a case having an open
window formed therein to accommodate the infrared filter,
wherein an outer surface of the infrared filter accommodated
in the open window 1s placed so as to be flush with an outer

30 surface of the case while an end surface of the infrared
filter is fixed to a frame of the open window by using &an

electroconduc#ive adhesive.
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downwar d-facing state is prepared, and an el ectroconductive adhesi ve
2ba having a thernosetting property is applied on an | MiieShest Has BeeeRep

pp e
(R STeppeaport i on 4 of he Case’ 23 hel IRHRITN

A sensor manufacturing pallet of the present invention
is used when the above-described infrared sensor is
manufactured, the sensor manufacturing pallet comprising a
pallet bottom surface on which the outer surfaces of the

5 1infrared filter and the case are brought into abutment in a
state of being flush with each other, and in which a groove
is formed, the groove being in such a position as to
correspond to end surfaces of the infrared filter and the
open window opposed to each other, the groove having a width

10 larger than the distance by which these end surfaces are
spaced apart from each other. It is preferable that the
groove is open to the outside air.

A method of manufacturing an infrared sensor in
accordance with the present invention comprises a step of

15 bringing the outer surface of the case into abutment on the
pallet bottom surface of the sensor manufacturing pallet and
placing the end surface of the open window above the groove,
a step of accommodating the infrared filter so that the outer
surface of the infrared filter abuts on the pallet bottom

20 surface and so that the end surface of the infrared filter is
also placed above the groove, a step of applying an
electroconductive adhesive between the end surface of the
infrared filter and the frame of the open window, and a step
of setting the electroconductive adhesive by heating the same.

25 For the purpose of illustrating the invention, there is
shown in the drawings several forms which are presently
preferred, it being understood, however, that the invention
is not limited to the precise arrangements and
instrumentalities shown.

30
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 #s a schematic sectional perspective view of

only“the structure of an essential portion of an infrared
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- 2- by this sensor manufacturing pallet 27. This
el ect roconducti ve adhesive 25a is applied for the purpose(jhmmmanmgmgnkl

an el ectroconductive adhesive 25b successively applied f
conduction fromflow ng out of the open 5 w ndow 22. hbedles

IS no probl em about using an insul ating adhesive in plac
el ectroconducti ve adhesive 25a. -5 - Next, as shown in Fig. 7(b),
the infrared filter 21 is pl aced in the stepped portion 24 of the case

23, followed by 10 setting (hardening) el ectroconductive adhesive 25a.
Ther eaf t er fiaseshamichnrébgesdits , al @bsdnitiicii Wwheagresiene

invention.
Fig. 2 is an exploded sectional perspective view of. a
sensor manufacturing pallet.

) Figs. 3{a) to 3{c) are perspective views of modified
examples of a pallet bottom plate.

Figs. 4{a) and 4(b) are process-step sectional views of
a process of manufacturing the infrared sensor relating to
the embodiment of the invention.

10 Fig. 5 is a process-step sectional view of a
manufacturing process in the case of using a sensor
manufacturing pallet having a structure different from that
of the embodiment,

Fig. 6 is a schematic sectional perspective view of

15 only the structure of an essential portion of an infrared
sensor according to the conventional art.

Figs. 7{a) to 7(c) are process—-step sectional views of
a process of manufacturing the infrared sensor according to
the conventional art.

20 Fig. 8 is a sectional perspective view of another
example of the infrared sensor according to the conventional

art.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
25 An embodiment of the present invention will be
described below with reference to the drawings.

Fig. 1 is a schematic sectional perspective view of
only the structure of an essential portion of an infrared
sensor which represents an embodiment of the present

30 invention. A reference numeral 1 of this figure indicates
the infrared sensor. Fig. 2 is an exploded sectional
perspective view of an sensor manufacturing pallet relating

to this embodiment, Figs. 3{a) to 3(c) are perspective views
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25b having a thernosetting property is applied between the—end surface
of the infrared filter 21 and the inner surface of the u@ﬁuaﬁdﬂk$de

set. As aresult, the infrared filter 15 21 and the case 23
el ectrically connected to each ot her by el ectroconductiyv MM“ME
and the infrared sensor 20 t aken out of the through hole

sensor manufacturing pal l et 27 has she essential -part structure shown

in Fig. 6. The conventional infrared sensor 20 and the 20
manuf acturi ng net hod descri bed above, however, entail pr obl ens

descri bed belwpyai il dxéampldsheuol th@lef b8EE6n plafé) tRIg2]l 4h9reiq has a
high material cost, the infrared ter 21 has an unnecessarily |arge

size. Thi s4{R) R¥%eRROGESSSteps S@é‘—§|lgﬁéél yheWs o6 HPEUFPOT I by t he
stepped popihofadurthd AHEA 3MRe SRRSBPCPYAPLOY 22 @Sid UMbRB S,

above- . ' )
and Fig. 5 is a process-step sectional view of a

5 manufacturing process in the case of using a sensor
manufacturing pallet having a structure different from that
of this embodiment.

The infrared sensor 1 which represents an embodiment of
the present invention includes a flat plate-like infrared

10 filter 2 through which infrared rays can pass. The infrared
sensor 1 further includes a case 4 which has an open window 3
rectangular in plan and capable of holding the infrared
filter 2 set therein. A sensor element 6 formed on a base
palate 7 is provided in the case 4 so as to receive infrared

15 rays through the infrared filter 2. An outer surface of the
infrared filter 2 set in the open window 3 is flush with an
outer surface of the case 4. An end surface of the infrared
filter 2 is fixed to a frame of the open window 3 by using an
electroconductive adhesive 5. The infrared filter 2 and the

20 case 4 are electrically connected to each other by the
electroconductive adhesive 5 penetrating into a gap S1
between the opposed end surfaces of the infrared filter 2 and
the open window 3 (see Fig. 4{(a)) by the effect of its _
surface tension. This infrared filter 2 has an insulating

25 layer (not shown) formed on each of its inner and outer
surfaces, as do the conventional infrared filters.

This infrared filter 2 has a simple flat plate-like
shape corresponding in size to the open window 3 of the case
4 unlike the infrared filter 31 shown in Fig. 8, i.e.,

30 infrared filter 31 having a stepped portion 34 formed in its
end surface. In this case, only open window 3 is formed in
the case 4 amd no stepped portion 24 such as that in the
case 23 shown in Fig. 6 is formed. Thus, the infrared sensor
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descri bed conventional arrangenent is adopted even if a shape A peplaced

size corresponding to the open wi ndow 22 of the case 23

The material cost is thus increased. The working co “Hm
23 is also increased since 30 there is a need for formng the

potion 24 around the open wi ndow 22 in the case 23. Wen the I nfrared
filter 21 Is fixed in the case 23,-i% +s necessary to separately apply

and set el ectroconducti ve adhesi ves 25a and 25b for fl ow out

1 in accordance with this embodiment has the structure of the
infrared filter 2 and the case 4 simplified in comparison
with the conventional infrared sensors.
A sensor manufacturing pallet 10 is used when the
5 infrared sensor 1 is manufactured. The sensor manufacturing
pallet 10 has a pair of upper and lower pallet plates 11 and
12 such as shown in Fig. 2. A through hole 13 having a shape
suitable for accommodating the case 4 is formed in the upper
pallet plate 11 while a groo#e 14 having a predetermined
10 depth and having a frame-like configuration is formed in a
surface of the lower pallet plate 12 placed so as to closé
the lower opening of the through hole 13, i.e., in a pallet
bottom surface. In this sensor manufacturing pallet 10, the
outer surface of the case 4 in which the open window 3 is
15 formed and which is placed in the through whole 13 of the
upper pallet plate 11 and the outer surface of the infrared
filter 2 placed in the open window 3 are brought into
abutment on the pallet bottom surface while being flush with
each other.
20 The groove 14 formed in the pallet bottom surface is so
positioned as to correspond to the opposed end surfaces of
the infrared filter 2 and the open window 3 . The groove 14
has a width larger than the gap S1 (Fig. 4(a)) by which these
opposed end surfaces are spaced apart from each other.
26 Needless to say, it is not necessary that the recess 14
. should have the above-described structure, i.e., a structure
in which its upper opening is closed through its entire
peripheral length with the infrared filter 2 and the case 4.
Although the groov& 14 shown in Fig. 2 is formed in the shape
30 of a closed loop, the groove 14 may be open to the outside
air as shown in Fig. 3(a), 3(b) or 3(c), for example. That
is, in the structures shown in Figs. 3{a) and 3(b), the

groove 14 is extended from the four or two corners to be open
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-3- . prevention and el ectric conduction, i.e., to per rn1adhesivgﬂu?wxd

application and setting two tinmes, resulting in an increase qpsShed
nunber of process steps. An idea of an infrared sens
an essential- 5 portion structure such as that shown in Fig. 3&
avoi d the above-descri bed problem has been conceived. That

_8_

to the outside air between external end surfaces of the upper
and lower pallet plates 11 and 12. In the structure shown in
Fig. 3(c), a plurality of small-diameter through holes 15
formed through the lower pallet plate 12 in the direction of

5 thickness thereof are open in the bottom surface of the
groove 14. Through the through holes 15, the groove 14
communicates with the outside air.

The process of manufacturing the infrared sensor 1 in
accordance with this embodiment will next be described with

10 reference to Fig. 4.

First, as shown in Fig. 4(a), the sensor manufacturing
pallet 10 formed by superposing the upper and lower pallet
plates 11 and 12 is prepared, and the case 4 is accommodated
in the sensor manufacturing pallet 10 by being inserted into

15 the through hole 13 of the upper pallet plate 11 constituting
the sensor manufacturing pallet 10. At this time, the outer
surface of the case 4 is brought into abutment on the pallet
bottom surface, i.e., the surface of the lower pallet plate
12 while the end surface of the open window 3 is placed above

20 the groove 14. Subsequently, the infrared filter 2 is
accommodated in the open window 3 of the case 4 with the
outer surface of the infrared filter 2 brought into abutment
on the pallet bottom surface and with the end surface of the
infrared filter 2 placed above the groove 14.

25 Then, as shown in Fig. 4(b), electroconductive adhesive
5 is applied between the end surface of the iﬁfrared filter 2 -
and the frame of the window 3 by using a well+known dispenser
(not shown) or the like, and is thereafter heated to set
(main setting). The electroconductive adhesive 5 applied at

30 this time penetrates into the gap S1 between the end surfaces
of the infrared filter 2 and the open window 3 by the effeét
of its surface tension, and sets in the state of being

maintained in the gap S1. As a result, the infrared filter 2
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I's, this infrared sensor 30 has an infrared filter 31 and a‘”"’EEEE—gg'rggﬂd

which this infrared filter 31 is accommodat ed and in mhlqﬁga@a ‘Whmd
wi ndow 32 is formed. This infrared filter 10 31 has a steppe

formed in its end face and fi xed to a frane of the open\M

using an el ectroconducti ve adhesive 35. However, if this a enent

is adopted, the size of the infrared fil%er 31 itself is |ncreased wth
the formation of the stepped portion 34, also 15 resulting in an increase

in material cost. SUMVARY OF THE | NVENTI ON The present

i nvention Aag beencaseled | roroiiigiutdimar itdre dinfrarechesssprobl @re, and an
obj ect of Eﬂgce£fégfiy'éﬁﬁﬂgdfgh'E%Ié%ch other by electroconductive

adhesive 5, and the infrared sensor 1 taken out of the sensor
manufacturing pallet 10 has the essential-part structure
5§ shown in Fig. 1.

If the sensor manufacturing pallet 10 has the structure
shown in Fig. 2, it is in such a state that the upper opening
of the groove 14 is closed with the infrared filter 2 and the
case 4. In this case, therefore, as air existing in the

10 groove 14 is heated to expand, it is possible that the effect
of fixation by electroconductive adhesive 5 becomes so low
that the state of the infrared filter 2 and the case 4 being
flush with each other becomes imperfect, resulting in
occurrence of a tilt of the infrared filter 2. However, if

15 the sensor manufacturing pallet 10 having the lower pallet
plates 12 formed as shown in Figs. 3(a) to 3(c} to have the
groove 14 opened to the outside air is used, air can move
freely into or out of the groove 14 and the air expanded in
the groove 14 can escape to the outside air, so that the

20 infrared filter 2 and the case 4 can be maintained so as to
be flush with each other satisfactorily completely.

According to the above-described process of
manufacturing the infrared sensor 1, applying an
electroconductive adhesive 5 and heat-setting the adhesive

25 only one time may suffice for obtaining the desired result,
so that the number of process steps can be reduced. By an \,
experiment made by the inventors of the present invention, it
was confirmed that the bonding strength between the infrared
filter 2 and the case 4 in the infrared sensor 1 manufactured

30 Dby the above-described manufacturing process was high enough
for practical use, that is, it was 10.65 kgf on an average,
which was note.largely different from the average bonding

strength of 10.3 kgf of the conventional infrared sensor 20.
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20 provide an infrared sensor, a sensor manufacturing paIIet and
i'nfrared sensor manufacturing nethod which enable S|np “ 1 Replaced
structures of the infrared filter and the case as well “ ""H
sinplification of the manufacturing process. 25 [

sensor of the present invention conprises a flat plate- I|ke I N rare

filter and a case having an open wt idow fornmed therein to accommbdat e
the infrared filter, wherein an outer surface of the infrared filter
acconnndated in the open window is placed so as to be flush with an
out er sur f ac&hef etnbedd.maﬁt\/\ha‘s €bésn edéls Sti¥@t &viath tri@peitr bedhe

' a
Lingiogindﬁ%ﬁgwr% %h% evén Eagg Ognso¥ﬁyd§¥$fg§ éﬁéuétructure shown

in Fig. 1 is manufactured by using the sensor manufacturing
pallet 10 shown in Fig. 2. However, the infrared sensor 1

5 can also be manufactured by using a sensor manufacturing
pallet 17 such as that shown in Fig. 5, i.e., a sensor
manufacturing pallet 17 having a structure different from
that of the above-described embodiment. That is, in this
sensor manufacturing pallet 17, a hole 18 closed at its

10 bottom is formed, in which the infrared filter 2 and the case
4 are accommodated in a downward-facing state, with the outer
surfaces of the infrared filter 2 and the case 4 maintained
so as to flush with each other. When the infrared sensor 1
is manufactured by using this sensor manufacturing pallet 17,

15 the infrared filter 2 and the case 4 are accommodated in the
hole 18 having a closed bottom, and electroconductive
adhesive 5 is applied and heat-set.

However, if this sensor manufacturing pallet 17 is

employed, a gap S2 may exist between the outer surfaces of

20 the infrared filter 2 and the case 4 and the bottom surface
of the hole 18 closed at the bottom, and it is possible that
electroconductive adhesive 5 introduced into the gap s2 by
the capillarity due to the existence of the gap can attach to
the outer surface of the infrared filter 2. In contrast, if

25 the sensor manufacturing pallet 10 shown in Fig. 2 or 3 is
employed, electroconductive adhesive 5 is maintained in the ~
gap S1 between the opposed ends of the infrared filter 2 and
the open window 3 by the effect of surface tension since the
groove 14 is forme& in the lower pallet plate 12, thus

80 avoiding the above-described drawback.

As described above, in the infrared sensor of the

present invention, it is not necessary to form a stepped
portion in an end surface of the infrared filter, so that the
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A sensor manufacturing pallet of the present invention
This Sheet Has Been Replaced

[T
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size of the infrared filter can be minimized. Since there is
no need for forming a stepped portion in the case, the
structure of each of the infrared filter and the case can be
simplified to achieve a reduction in material cost and a
reduction in working cost. Also, a step of applying and
setting an electroconductive adhesive is removed to simplify
the manufacturing process.

While preferred embodiments of the invention have been
disclosed, various modes of carrying out the principles
disclosed herein are contemplated as being within the scope
of the following claims. Therefore, it is understood that
the scope of the invention is not to be limited except as

otherwise set forth in the claims.
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is used when the above-described infrared sensor is nanufactured the

sensor nanuiaeLuLLng_paLLeL_conpr|S|nga pal | et bott om Sihisfhes

t he outer infrared filter and the case are

abut ment i Mm ﬂ F:]B‘Ebei ng flush with each other, and

groove ey, roove being in such a position as

correspond to end surfaces of the infrat2d-filter and the open w ndow

opposed to each other, the groove having a width 10 |arger than the

di stance by which these end surfaces are

It
met

I's pref cRiabt eid haltaimeel is: groove is open to the outside air.

hod of nanuf

case into ahftaeed sénéom%and a case having an open window formed

therein to accommodate the infrared filter,
) wherein an outer surface of the infrared filter

spaced apart from each other.

A

f d ' h th
present inventio tu%ﬁbﬂ?%% |n ;gé§58?e€§8£5+?+ﬂﬁrﬁ) §F%F gh%Fazeeof t he

accommodated in the open window is placed so as to be flush

. ) side. surfaces
with an outer surface of the case while .an-end.,

of the

ore
infrared filter 4s,fixed to a frame of the open window with

an electroconductive adhesive.
10
2. A sensor manufacturing pallet used when the

infrared sensor according to Claim 1 is manufactured, said

sensor manufacturing pallet comprising a pallet bottom

surface on which the outer surfaces of the infrared filter

16 and the case are brought into abutment in a state of being

flush with each other, and in which a groove is formed,

the

groove being in such a position as to correspond to -end- 3ide

surfaces of the infrared filter and the open window opposed

to each other, the groove hgg?ng a width larger than the
¥

20 distance by which these -end,surfaces are spaced apart from

each other.

3. A sensor manufacturing pallet according to Claim 2,

wherein the groove is open to the outside air.
25

4. A method of manufacturing an infrared sensor

comprising a step of bringing an outer surface of a case into

abutment on a pallet bottom surface of a sensor manufacturing

Side, swefnce

pallet and placing=sa—end-surfaece ,of an open window above a
30 groove, a step of accommodating an infrared filter so that an

outer surface of the infrared filter abuts on the pallet

ik swidies

bottom surface and so that -an-end surface-,0f the infrared
filter kslalso placed above the groove, a step of applying an
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pal | et bottom surface of the sensor manufacturing pall et and | aci ng
the end surface of the open w ndow above the groove, SBeenReplaced
accommodating the infrared filter so that the outer surf

infrared f | ! e pallet bottom 20 surface and Ium
surface ofmuﬂmmmﬂumlfl“rt er is al so pl aced above the gr oove a step
of applying*an® t & eétrbconductive adhdstve between the end surface of

t he infrared filter and the frane of the open wi ndow, and a step of
setting the el ectroconductive adhesive by heating the sane.sd5ufacs For

t he pur poselettrbtmdimativsg dde s iee iid toreent mheeeaa—su%f—adae fmhe he

dr aw ngs sey r.al whi ch ar rese referr

under st oody ﬁB%@gr {T% \ z%rh%a[ S &r#t t¥1e ope ofﬂflfi ?:Illl(%i %l@g%rem se

arrangerrentsstamdg thel@lséa:ttmrdmiudum fibesive by heatlng the same.
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30 . BRIEF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a schematic
sectional perspective view of only the structure of afisSiEsaNRt B&h Replaced

AR A

- 14 -

ABSTRACT OF THE DISCLOSURE
An infrared sensor has an infrared filter and a case

in which an open window for accommodating this infrared
filter is formed. BAn outer surface of the infrared filter

5 accommodated in the open window is placed so as to be flush .
with an outer surface of the case. An end surface of the
infrared filter is fixed to a frame of the open window by
using an electroconductive adhesive. A sensor manufacturing
pallet has a pallet bottom surface on which the outer

10 surfaces of the infrared filter and the case are brought inte
abutment in a state of being flush with each other., In this
pallet bottom surface, a groove is formed which has such a
position as to correspond to end surfaces of the infrared
filter and the open window opposed to each other. The groove

15 has a width larger than the distance by which these end
surfaces are spaced apaft from each other.
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filter which represents an enbodi nent of the present _invention—”m

Fig. 2 is an expl oded sectional perspective view of a sensor

manuf acturing pallet. 5 Figs. 3(a) to 3(c) are per sbisplicgtdla ed
nodi fi ed exanples of a pallet bottom plate. Fi |8l il H
4(b) are process-step sectional views of a process of ! ' e
infrared sensor relating to t he enbodi nent of the invention. 10

Fig. 5is a process-step sectional view of a

96-143

Fig. 1
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manuf.acturing process in the case of using a sensor manuf acturl ng

pall et having a structure different fromthat - of th ¢ddag Been Replaced
Fig. 6 is a schematic sectional perspective view of 15 onI y ﬂ ﬂ“l ﬂl
a

of an essential portion of an infrared sensor according
conventional art. Figs. 7(a) to 7(c) are process-step section
vi ews of a process of manufacturing the infrared sensor according to
t he conventional art. 20 Fig. 8 is a sectional perspective view of
anot her exanpl e of the infrared sensor according to the conventional
art. Fig. 2

(11

10 ! :
13
12
\ \

- 2/7 -




DETAI.LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS 25 -Ar—embodi ment_of

t‘he present invention will be described bel ow wi th refarencepntGebdiplaced
dr awi ngs. Fig. 1 is a schematic sectional perspe
only the structure of an essential portion of an infrared A“E%m i
represents an enbodi nent of the present 30 invention. A ref ' 1
of this figure indicates the infrared sensor. Fig. 2 is an expl oded
sect i onal perspective view of an sensor manufacturing pallet -relating
to this enbodiment, Figs. 3(a) to 3(c) are perspective views
Fig. 3(a)
12
14
Fig. 3(b) 12
14
Fig. 3(c)
12
14 /,
15
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-6- . of nodified exanples of a pallet bottom pl at e;—Firgs ‘f\a) and
4(b) are process-step sectional views of a process of T h C ur| ng the
infrared sensor relating to this enbodi nent, and Fig. ”nR aced
process-step sectional view of a , l , I”m

Fig. 4(a)
/4 /13
///[/; 2 3 % — " 10
L 7 v
RNNOMNTINENNNNNY
Fig. 4(b)

g 77
SOANRINSNNg

THIS SHEET HAS BEEN
REPLACED

- 4/7 -



5 manufacturing process in the case of using a sensor —mranuf-acturing

pal l et having a structure different fromthat of this g ﬁ&t&mpmid

The infrared sensor 1 which represents an enbodi nent of
invention includes a flat plate-like infrared 10 filter 2t

infrared rays can pass. The infrared sensor 1 further in
whi ch has an open w ndow 3 rectangul ar in plan and capabl e of hol di ng
the infrared filter 2 set therein. A sensor elenent 6 formed on a base
palate 7 is provided in the case 4 so as to receive infrared 15 rays
t hr ough tyg_eg'-[\frgred filter 2. An outer surface of the infrared filter
2 set in thecopen window 3 is flush with an outer surface of the case
4. An end surface of the infrared filter 2 is fixed to a frame of the
open wi ndow 3 by using an A 18 17

[

Fig. 6 S2
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el ect.roconducti ve adhesive 5. The infrared filter 2 and the 20 case 4 are—

el ectrically connected to each other by the el ect r ocongCH-% B Ve
5 penetrating into a gap S1 bet ween t he opposed end surf 51N

infrared filter 2 and t he open wi ndow 3 (see Fig. 4(a))rlm']ﬂ'= ﬁf,f m
of its surface tension. This infrared filter 2 has an i ' |

| ayer (not shown) forned on each of its inner and outer surfaces, as do
t he conventional infrared filters. This infrared filter 2 has a
sinple flat plate-Ilike shape corresponding in size to the open w ndow 3
of the casiv 4awﬁgike the infrared filter 31 shown in Fig. 8, i.e., 30
infrared frix@r 3 ving a stepped tion formed in its- end
surface. In this case, only open wn 3is rmed in 27 the case 4 and
no stepped portion 24 such as that infthe l [

%/f ;7
7 BN 7/

Fig. 7 (b) 2 4
Z Z
2\1 %a |/ /
& - § o
Fig. 7(c) 2%
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case-23 showmn in Fig. 6 is forned. Thus, the infrared sensot
e This Sheet Has Been Replaced

L

Fig. 8
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1 in accordance with this enbodi nent has the structure of the infrared
féilter 2 and the case 4 sinplified in conparison with the conventi onal
i nfrared sensors. A sensor manufacturing pallet 10 is used when
the 5 infrared sensor 1 is nmanufactured. The sensor nanufacturing
pall et 10 has a pair of upper and |lower pallet plates 11 and 12 such as
shown in Fig. 2. A through hole 13 having a shape sui table for
accomodating the case 4 is formed i-nlhke upper pallet plate 11 while a
groove 14 having a predeterm ned 10 depth and having a franme-1|ike
configuration is forned in a surface of the |lower pallet plate 12
pl aced so as to close the | ower opening of the through hole 13, i.e.,
in a pallet bottom surface. In this sensor nmanufacturing pallet 10, the

INFRARED §ENSOR, SENSOR MANUFACTURING PALLET
AND METHOD OF MANUFACTURING INFRARED SENSOR

BACKGROUND OF THE INVENTION
1. Fiel £ Invention
The present invention relates to an infrared sensor
used for noncontact temperature sensing, human body sensing
10 or the like and, more particularly, to the structures of an
infrared sensor and a pallet for manufacturing an infrared
sensor and to a method of manufacturing the infrared sensor.
2. Description of the Related Art
An infrared sensor such as that schematically
15 illustrated in Fig. 6 only with respect to the structure of a
case is known. This infrared sensor 20 has a flat plate-like
infrared filter 21, and a metallic case 23 which has an open
window 22 formed so as to expose the infrared filter 21 to
the outside and in which a sensor element (not shown) is
20 provided. |
This infrared filter 21 has an insulating layer {(not
shown) formed on each of its inner and outer surfaces. This
infrared filter 21 is placed in a stepped portion 24 of the
case 23 formed around the open window 22 and projecting
26 outward, and is fixed by using an electroconductive adhesive
25.
Ordinarily, the infrared sensor 20 thus constructed is
manufactured by a process described below. First, as shown
in Fig. 7{(a), a sensor manufacturing pallet 27 having a
80 through hole 26 formed therein to hold the case 23 in a
downward-facing state is prepared, and an electroconductive
adhesive 25a having a thermosetting property is applied on an
inner surface of the stepped portion 24 of the case 23 held

REPLAGEMENT SHEET |
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outer surface of the case 4 in which the open window 3 is 15 fornmed and

whi ch is placed in the through whole 13 of the upper pallet plate 11
and the outer surface of the infrared filter 2 placed in the open

wi ndow 3 are brought into abutnment on the pallet bottom surface while
being flush with each other. 20 The groove 14 forned in the
paliet bottomsurface is so positioned as to correspond to the opposed
end surfaces of the infrared filter22 and the open wi ndow 3 . The
groove 14 has a wdth larger than the gap S1 (Fig. 4(a)) by which these
opposed end surfaces are spaced apart fromeach other. 25 Needl ess to say,

it is not BQCERSSrYerddt¥ nlaR@faeEAESnddpslndd @7havenise above-descri bed
Structure, U 8o dosaidiive Sanesird $55 % '4514R8C ko 2PERL MWl 3300
through it §*8REFPE PP P
preventing an electroconductive adhesive 25b successively
applied for electric conduction from flowing out of the open
5 window 22. Needless to say, there is no problem about using
an insulating adhesive in place of electroconductive adhesive
25a.
Next, as shown in Fig. 7(b}, the infrared filter 21 is
placed in the stepped portion 24 of the case 23, followed by
10 setting (hardening) electroconductive adhesive 25a. .
Thereafter, as shown in Fig. 7(c), electroconductive adhesive
25b having a thermosetting property is applied between the
end surface of the infrared filter 21 and the inner surface
of the case 23 and is set. As a result, the infrared filter
16 21 and the case 23 are electrically connected to each other
by electroconductive adhesive 25b, and the infrared sensor 20
taken out of the through hole 26 of the sensor manufacturing
pallet 27 has the essential-part structure shown in Fig. 6.
The conventional infrared sensor 20 and the
20 nmanufacturing method described above, however, entail
problems described below. That is, although the infrared
filter 21 thereof has a high material cost, the infrared
filter 21 has an unnecessarily large size. This is because it
is designed so as to be supported by the stepped portion 24
25 formed around the open window 22 as long as the above-
described conventional arrangement is adopted even if a shape
and a size corresponding to the open window 22 of the case 23
may suffice. The material cost is thus increased.
The working cost of the case 23 is also increased since
30 there is a need for forming the stepped potion 24 around the
open window 22 in the case 23. When the infrared filter 21
is fixed in the case 23, it is necessary to separately apply
and set electroconductive adhesives 25a an ﬁéﬁbﬁﬁﬁ%ﬁﬁ%ogﬂggﬁ
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peribheral length with the infrared filter 2 and the case 4. Al t hough
t ke groove 14 shown in Fig. 2 is formed in the shape 30 of a closed | oop,

the groove 14 nmay be open to the outside air as shown in Fig. 3(a),
3(b) or 3(c), for exanple. That is, in the structures shown in Figs.
3(a) and 3(b), the groove 14 is extended fromthe four or two corners

to be open
- 3 -

prevention and electric conduction, i.e., to perform adhesive
application and setting two times, resulting in an increase
in the number of process steps.
An idea of an infrared sensor 30 having an essential-
5 portion structure such as that shown in Fig. 8, designed to
avoid the above-described problem, has been conceived. That
is, this infrared sensor 30 has an infrared filter 31 and a
case 33 in which this infrared filter 31 is accommodated and
in which an open window 32 is formed. This infrared filter
10 31 has a stepped portion 34 formed in its end face and fixed
to a frame of the open window 32 by using an
electroconductive adhesive 35. However, if this arrangement
is adopted, the size of the infrared filter 31 itself is
increased with the formation of the stepped portion 34, also
15 resulting in an increase in material cost.

SUMMARY OF THE INVENTION
The present invention has been made in consideration of
these problems, and an object of the present invention is to
20 provide an infrared sensor, a sensor manufacturing pallet and
an infrared sensor manufacturing method which enable

simplification of the structures of the infrared.filter and

ppeor

the case as well as simplification of the manufacturing.
process.,

25 An infrared sensor of the present invention comprises a
flat plate-like 1nfraredrggnse; and a case having an open
window formed therein to accommodate the infrared filter,
wherein an outer surface of the infrared filter accommodated
in the open window is placed so as to be flush with an outer

30 surface of the case while an end surface of the infrared
filter is fixed to a frame of the open window by using an
electroconductive adhesive.
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- 8 - to the outside air between external end surfaces of the upper
and |ower pallet plates 11 and 12. In the structure shown in Fig. 3(c),
a plurality of small-dianmeter through holes 15 formed through the | ower
pallet plate 12 in the direction of 5 thickness thereof are open in the
bottom surface of the groove 14. Through the through holes 15, the

gr oove 14 comuni cates with the outside air. The process of
manuf acturing the infrared sensor 1 i-n4 -

A sensor manufacturing pallet of the present invention
is used when the above-described infrared sensor is
manufactured, the sensor manufacturing pallet comprising a
pallet bottom surface on which the outer surfaces of the

5 infrared filter and the case are brought into abutment in a
state of being flush with each other, and in which a groove
is formed, the groove being in such a position as to
correspond to end surfaces of the infrared filter and the
open window opposed to éach other, the groove having a width

10 larger than the distance by which these end surfaces are
spaced apart from each other. It is preferable that the
groove is open to the outside air.

A method of manufacturing an infrared sensor in
accordance with the present invention comprises a step of

15 Dbringing the outer surface of the case into abutment on the
pallet bottom surface of the sensor manufacturing pallet and
placing the end surface of the open window above the groove,
a step of accommodating the infrared filter so that the outer
éurface of the infrared filter abuts on the pallet bottom

20 surface and so that the end surface of the infrared filter is
also placed above the groove, a step of applying an
electroconductive adhesive between the end surface of the
infrared filter and the frame of the open window, and a step
of setting the electroconductive adhesive by heating the sane.

25 For the purpose of illustrating the invention, there is
shown in the drawings several forms which are presently
preferred, it being understood, however, that the invention
is not limited to the precise arrangements and
instrumentalities shown.

30
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic sectional perspective view of

only the structure of an essential portien—ef--an-infrared
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accordance with this enbodinent will next be described with 10 reference
to Fig. 4. First, as shown in Fig. 4(a), the sensor manufacturing
pall et 10 formed by superposing the upper and | ower pall et plates 11
and 12 is prepared, and the case 4 is accommpdat ed in the sensor
manuf acturing pallet 10 by being inserted into 15 the through hole 13 of
thé upper pallet plate 11 constituting the sensor nmanufacturing pall et
10. At this tinme, the outer surfacé& of the case 4 is brought into
abut nent on the pallet bottom surface, i.e., the surface of the |ower
pall et plate 12 while the end surface of the open wi ndow 3 is placed
above 20 fiiliaegr @hiehldeprdsdistaqeenehpodinent ndf aohed piriekstrt 2 i s
accomodated_in.the open window 3 of the case 4 with the outer surface
of the inﬁfQF@%lPPrter 2 brought into abutment

Fig. 2 is an exploded sectional perspective view of. a

sensor manufacturing pallet.

] Figs. 3(a) to 3(c) are perspective views of modified
examples of a pallet bottom plate.

Figs. 4{a) and 4(b} are process-step sectional views of
a process of manufacturing the infrared sensor relating to
the embodiment of the invention.

10 Fig. 5 is a process-step sectional view of a
manufacturing process in the case of using a sensor
manufacturing pallet having a structure different from that
of the embodiment.

Fig. 6 is a schematic sectional perspective view of

16 only the structure of an essential portion of an infrared
sensor according to the conventional art.

Figs. 7{(a) to 7{c) are process—-step sectional views of
a process of manufacturing the infrared sensor according to
the conventional art.

20 Fig. 8 is a sectional perspective view of another
example of the infrared sensor according to the conventional
art.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
25 An embodiment of the present invention will be
described below with reference to the drawings.

Fig. 1 is a schematic sectional perspective view of
only the structure of an essential portion of an infrared
sensor which represents an embodiment of the present

30 invention. A reference numeral 1 of this figure indicates
the infrared sensor. Fig. 2 is an exploded sectional
perspective view of an sensor manufacturing pallet relating
to this embodiment, Figs. 3{a) to 3{c) are perspective views
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on the pal | et bottom surface and with the end surface of the infrared

frlter 2 placed above the groove 14. 25 Then, as shown in Fig. 4(b),
el ectroconducti ve adhesive 5 is applied between the end surface of the
infrared filter 2 and the franme of the wi ndow 3 by using a well-known
di spenser (not shown) or the like, and is thereafter heated to set
(main setting). The el ectroconductive adhesive 5 applied at 30 this tine
penetrates into the gap S1 between thegend surfaces of the infrared
filter 2 and the open wi ndow 3 by the effect of its surface tension,
and sets in the state of being mai ntained in the gap S1. As a result,

the infraggdnblh¥€Ed 2examples of a pallet bottom plate, Figs. 4{a) and
4({b) are process-step sectional views of a process of
manufacturing the infrared sensor relating to this embodiment,
and Fig. 5 is a process-step sectional view of a

5 manufacturing process in the case of using a sensor
manufacturing pallet having a structure different from that
of this embodiment.

The infrared sensor 1 which represents an embodiment of
the present invention iﬁcludes a flat plate~like infrared

10 filter 2 through which infrared rays can pass. The infrared
sensor 1 further includes a case 4 which has an open window 3
rectangular in plan and capable of holding the infrared
filter 2 set therein. A sensor element 6 formed on a base
palate 7 is provided in the case 4 so as to receive infrared

16 rays through the infrared filter 2. An outer surface of the
infrared filter 2 set in the open window 3 is flush with an
outer surface of the case 4. An end surface of the infrared
filter 2 is fixed to a frame of the open window 3 by using an
electroconductive adhesive 5. The infrared filter 2 and the

20 case 4 are electrically connected to each other by the
electroconductive adhesive 5 penetrating into a gap S1
between the opposed end surfaces of the infrared filter 2 and
the open window 3 (see Fig. 4(a)) by the effect of its
surface tension. This infrared filter 2 has an insulating

25 layer {not shown) formed on each of its inner and outer
surfaces, as do the conventional infrared filters.

This infrared filter 2 has a simple flat plate-like
shape corresponding in size to the open window 3 of the case
4 unlike the infrared filter 31 shown in Fig. 8, i.e.,

80 infrared filter 31 having a stepped portion 34 formed in its
end surface. In this case, only open window 3 is formed in
the case 4 and no stepped portion 24 such as that in the
case 23 shown in Fig. 6 is formed. Thus, the infrared sensor.
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~9- and the case 4 constituting the infrared sensor 1 are
elsectrically connected to each other by el ectroconductive adhesive 5,
and the infrared sensor 1 taken out of the sensor

1 in accordance with this embodiment has the structure of the
infrared filter 2 and the case 4 simplified in comparison
with the conventional infrared sensors.
A sensor manufacturing pallet 10 is used when the
6 infrared sensor 1 is manufactured. The sensor manufacturing
pallet 10 has a pair of upper and lower pallet plates 11 and
12 such as shown in Fig. 2. A through hole 13 having a shape
suitable for accommodating the case 4 is formed in the upper
pallet plate 11 while a groove 14 having a predetermined
10 depth and having a frame-like configuration is formed in a
surface of the lower pallet plate 12 placed so as to closé
the lower opening of the through hole 13, i.e., in a pallet
bottom surface. In this sensor manufacturing pallet 10, the
outer surface of the case 4 in which the open window 3 is
15 formed and which is placed in the through whole 13 of the
upper pallet plate 11 and the outer surface of the infrared
filter 2 placed in the open window 3 are brought into
abutment on the pallet bottom surface while being flush with
each other.
20 The groove 14 formed in the pallet bottom surface is so
positioned as to correspond to the opposed end surfaces of
the infrared filter 2 and the open window 3 . The groove 14
has a width larger than the gap S1 (Fig. 4(a}) by which these
opposed end surfaces are spaced apart from each other.
25 Needless to say, it is not necessary that the recess 14
—%  should have the above-described structure, i.e., a structure
in which its upper opening is closed through its entire
peripheral length with the infrared filter 2 and the case 4.
Although the groove 14 shown in Fig. 2 is formed in the shape
30 of a closed loop, the groove 14 may be open to the outside
air as shown in Fig. 3(a), 3(b) or 3(c), for example. That
is, in the structures shown in Figs. 3(a) and 3(b), the

groove 14 is extended from the four or two corners to be open
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nandfacturing pall et 10 has the essential-part structure 5 showmn in Fig. 1.

I£ the sensor manufacturing pallet 10 has the structure shown in Fig.
2, it is in such a state that the upper opening of the groove 14 is
closed with the infrared filter 2 and the case 4. In this case,
therefore, as air existing in the 10 groove 14 is heated to expand, it is
possi bl e that the effect of fixation by el ectroconductive adhesive 5
becones so | ow that the state of -tge-infrared filter 2 and the case 4
bei ng flush with each other becones inperfect, resulting in

occurrence_of atilt of the_infrared filter 2. However, if 15 the sensor
manuf act urgdHRlhR@iside Bayivurudid leRtREnRAl &ed surfddedt 0¥ thBef@pp@d as

Zih(rjwrsl Eszé?sgq%e?aﬁggﬁggcglaté)eshal\ie atngelz. lq{ % \ée sjﬁguggg:?gdsﬁoowr} hl% outsi de
Fig. 3(c}, a plurality of small-diameter through holes 15
formed through the lower pallet plate 12 in the direction of

§ thickness thereof are open in the bottom surface of the
groove 14, Through the through holes 15, the groove 14
communicates with the outside air.

The process of manufacturing the infrared sensor 1 in
accordance with this embodiment will next be described with

16 reference to Fig. 4.

First, as shown in Fig. 4{a}, the sensor manufacturing
pallet 10 formed by superposing the upper and lower pallet
plates 11 and 12 is prepared, and the case 4 is accommodated
in the sensor manufacturing pallet 10 by being inserted into

15 the through hole 13 of the upper pallet plate 11 constituting
the sensor manufacturing pallet 10. At this time, the outer
surface of the case 4 1is brought into abutment on the pallet
bottom surface, i.e., the surface of the lower pallet plate
12 while the end surface of the open window 3 is placed above

20 the groove 14. Subsequently, the infrared filter 2 is
accommodated in the open window 3 of the case 4 with the
outer surface of the infrared filter 2 brought into abutment
on the pallet bottom surface and with the end surface of the
infrared filter 2 placed above the groove 14.

25 Then, as shown in Fig. 4(b), electroconductive adhesive
5 is applied between the end surface of the infrared filter 2 -
and the frame of the window 3 by using a well-known dispenser
(not shown) or the like, and is thereafter heated to set
(main setting). The electroconductive adhesive 5 applied at

80 this time penetrates into the gap S1 between the end surfaces
of the infrared filter 2 and the open window 3 by the effect
of its surface tension, and sets in the state of being
maintained in the gap S1. As a result, the infrared filter 2

"REPLACEMENT SHEET

23 FER 197




freély into or out of the groove 14 and the air expanded in t he groove
14 can escape to the outside air, so that the 20 infrared filter 2 and the

case 4 can be maintained so as to be flush with each ot her
satisfactorily conpletely. According to the above-descri bed
process of manuf acturing the infrared sensor 1, applying an

el ectroconducti ve adhesive 5 and heat-setting the adhesive 25 only one tine
may suffice for obtaining the desired gesult, so that the nunber of
process steps can be reduced. By an experinment nmade by the inventors of
the present invention, it was confirnmed that the bonding strength

bet ween t hed BRheatgse 4 cdnistientZngnthé hinPased seisbheli afgared sensor 1

ranuf act uSd 30,00 1 e Above.deper Lol ROt ot Wl 1q, prsgess. vae I of
g t 1 er age,
adhesive 5, and the infrared sensor 1 taken out of the sensor
manufacturing pallet 10 has the essential-part structure

5§ shown in Fig. 1.

If the sensor manufacturing pallet 10 has the structure
shown in Fig. 2, it is in such a state that the upper opening
of the groove 14 is closed with the infrared filter 2 and the
case 4. In this case, therefore, as air existing in the

10 groove 14 is heated to expand, it is possible that the effect
of fixation by electroconductive adhesive 5 becomes so low
that the state of the infrared filter 2 and the case 4 being
flush with each other becomes imperfect, resulting in
occurrence of a tilt of the infrared filter 2, However, if

16 the sensor manufacturing pallet 10 having the lower pallet
plates 12 formed as shown in Figs. 3{(a) to 3(c) to have the
groove 14 opened to the outside air is used, air can move
freely into or out of the groove 14 and the air expanded in
the groove 14 can escape to the outside air, so that the

20 infrared filter 2 and the case 4 can be maintained so as to
be flush with each other satisfactorily completely.

According to the above-described process of
manufacturing the infrared sensor 1, applying an
electroconductive adhesive 5 and heat-setting the adhesive

25 only one time may suffice for obtaining the desired result,
so that the number of process steps can be reduced. By an N\
experiment made by the inventors of the present invention, it
was confirmed that the bonding strength between the infrared
filter 2 and the case 4 in the infrared sensor 1 manufactured

80 by the above-described manufacturing process was high enough
for practical use, that is, it was 10.65 kgf on an average,
which was not largely different from the average bonding
strength of 10.3 kgf of the conventional infrared sensor 20.
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whi ch was not |l argely different fromthe average bondi ng strengt h of
1:0. 3 kgf of the conventional infrared sensor 20.
- 10 -

- 10 -

The embodiment has been described with respect to the
case where the infrared sensor 1 having the structure shown
in Fig. 1 is manufactured by using the sensor manufacturing
pallet 10 shown in Fig. 2. However, the infrared sensor 1

5§ can also be manufactured by using a sensor manufacturing
pallet 17 such as that shown in Fig. 5, i.e., a sensor
manufacturing pallet 17 having a structure different from
that of the above-described embodiment. That is, in this
sensor manufacturing pallet 17, a hole 18 closed at its

10 bottom is formed, in which the infrared filter 2 and thé case
4 are accommodated in a downward-facing state, with the outer
surfaces of the infrared filter 2 and the case 4 maintained
so as to flush with each other. When the infrared sensor 1
is manufactured by using this sensor manufacturing pallet 17,

16 the infrared filter 2 and the case 4 are accommodated in the
hole 18 having a closed bottom, and electroconductive
adhesive 5 is applied and heat-set.

However, if this sensor manufacturing pallet 17 is
employed, a gap S2 may exist between the outer surfaces of

20 the infrared filter 2 and the case 4 and the bottom surface
of the hole 18 closed at the bottom, and it is possible that
electroconductive adhesive 5 introduced into the gap s2 by
the capillarity due to the existence of the gap can attach to
the outer surface of the infrared filter 2. In contrast, if

26 the sensor manufacturing pallet 10 shown in Fig. 2 or 3 is
employed, electroconductive adhesive 5 is maintained in the
gap S1 between the opposed ends of the infrared filter 2 and
the open window 3 by the effect of surface tension since the
groove 14 is formed in the lower pallet plate 12, thus

30 avoiding the above-described drawback.

As described above, in the infrared sensor of the
present invention, it is not necessary to form a stepped
portion in an end surface of the infrared filter, so that the
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The enmbodi ment has been described with respect to the case where the

i.nfrared sensor 1 having the structure shown in Fig. 11is
manuf act ured by using the sensor nanufacturing pall et 10 shown in
Fig. 2. However, the infrared sensor 1 5 can al so be manufactured by
usi ng a sensor manufacturing pall et 17 such as that shown in Fig. 5,
l.e., a sensor manuf acturing pallet 17 having a structure different
from that of the above-describedlenmbodiment. That is, in this

sensor manufacturing pallet 17, a hole 18 closed at its 10 bottomis
formed, in which the infrared filter 2 and the case 4 are

acconmodatsddei nfatbevwinfrareldadidgest adm, bevintinimieedut e3ince thegsariaces of
the infra%%dngghtgngfggh A%h% %%%Spéd”Féf%fﬂd“¥% the case, the
structure of each of the infrared filter and the case can be
simplified to achieve a reduction in material cost and a
5 reduction in working cost. Also, a step of applying and
setting an electroconductive adhesive is removed to simplify
the manufacturing process.
While preferred embodiments of the invention have been
disclosed, various modes of carrying out the principles
10 disclosed herein are contemplated as being within the scope
of the following claims. Therefore, it is understood that
the scope of the invention is not to be limited except as

otherwise set forth in the claims.
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so as to flush with each other. When the infrared sensor 1 S

manuf act ur ed—by—using—this—sensor manufacturing pallet 17, 15 the

i nfrared f||t 4 are acconmopdated in the hol e 18
having a cl os MImnﬁﬁmrmﬂect roconducti ve " adhesive 5 is applied
and heat-set. * ¢ L u s ver, if this sensor manufacturing pallet 17
S enpl oyed, a gap S2 may exist between the outer surfaces of 20
the infrared filter 2 and the case 4 and the bottom surface of the
hole 18 closed at the bottom and it is possible that

el ectroconductyy. | troduced into the gap s2 by the capillarity
due to the exi can attach to the outer surface of
the infrared filterl.2. Anninbraredisensor cogprisingrsdilatapladerdikag pal | et

10 shown in FigerZrf Ainkdr and aCCRbOMEfbiry G4l bRERNALNALY e Ve S 1

mai ntai ned in
therein to accommodate the infrared filter,

5 wherein an outer surface of the infrared filter
accommodated in the open window is placed so as to be flush
with an outer surface of the case while side surfaces of the
infrared filter arefixed to a frame of the open window with
an electroconductive adhesive.

10 .

2. A sensor manufacturing pallet used when the
infrared sensor according to Claim 1 is manufactured, said
sensor manufacturing pallet éomprising a pallet bottom
surface on which the outer surfaces of the infrared filter

15 and the case are brought into abutment in a state of being
flush with each other, and in which a groove is formed, the
groove being in such a position as to correspond to side
surfaces of the infrared filter and the open window opposed
to each other, the groove having a width larger than the

20 distance by which these gigesurfaces ‘are spaced apart from
each other.

3. A sensor manufacturing pallet according to Claim 2,
wherein the groove is open to the outside air.
25
4. A method of manufacturing an infrared sensor
comprising a step of bringing an outer surface of a case info
abutment on a pallet bottom surface of a sensor manufacturing
pallet and placing gide surfaces -©f an open window above a
380 groove, a step of accommodating an infrared filter so that an
outer surface of the infrared filter abuts on the pallet
bottom surface and so that side surfaces 9f the infrared

filter are a8lso placed above the groove, a ste.g of applying an

(RS e e
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gap.Sl bet ween the opposed ends of the infrared filter 2 and t he open
w ndow 3 by the effect of surface tension since the groove 14 is

formed i nthe |l ower—pattet—plate 12, thus 30 avoi ding the above-descri bed
dr awback.

v mu B €scr i bed above, in the infrared sensor of the
pr esent |m§“w||“!m|‘ ! ot necessary to forma stepped portion in
an- end surface ssnkrared filter, so that the

. - 13 -

electroconductive adhesive between the side surfacesgf the
infrared filter and a frame of the open window, and a step of
setting the electroconductive adhesive by heating the same.
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size of the infrared filter can be mnim zed. Since there is no need

for formng a stepped portion in the case, the structure of each of the
infrared filter and the case can be sinplified to achi eve a reduction
in material cost and a 5 reduction in working cost. Al so, a step of
appl yi ng and setting an el ectroconductive adhesive is renoved to
sinplify t he manufacturing procdés:

INFRARED SENSOR, SENSOR MANUFACTURING PALLET AND

METHOD OF MANUFACTURING INFRARED SENSOR

ABSTRACT OF THE DISCLOSURE
An infrared sensor has an infrared filter and a case

in which an open window for accommodating this infrared
filter is formed. An outer surface of the infrared filter

5 accommodated in the open window is placed so as to be flush
with an outer surface of the case. An end surface of the
infrared filter is fixed to a frame of the open window by
using an electroconductive adhesive. A sensor manufacturing
pallet has a pallet bottom surface on which the outer

10 surfaces of the infrared filter and the case are brought into
abutment in a state of being flush with each other. 1In this
pallet bottom surface, a groove is formed which has such a
position as to correspond to end surfaces of the infrared
filter and the open window opposed to each other. The groove

15 has a width larger than the distance by which these end

surfaces are spaced apart from each other.

Fig. 1
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Whi |l e preferred enbodi nents of the invention have been di scl osed,
various nodes of carrying out the principles 10 disclosed herein are

contenpl ated as being within the scope of the follow ng clains.
Therefore, it is understood that the scope of the invention is not to
be limted except as otherwi se set forth in the clains.
1
Fig. 1
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- 12 - VWhat is clainmed is: 1. An infrared sensor

conprising a flat plate-like infrared filter and a case havi ng an open
wi ndow f or med therein to accomopdate the infrared filter, 5
wherein an outer surface of the infrared filter accomodated in the
open wi ndow is placed so as to be flush with an outer surface of the
case while side surfaces of the hnfrared filter are fixed to a frane
of the open wi ndow with an el ectrofonductive adhesive.

Fig. 2
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10 2. A sensor manufacturing pallet used when the I nfrared

sensor according to Claim1l is manufactured, said sensor manufacturing
pall et conprising a pallet bottom surface on which the outer surfaces
of the infrared filter 15 and the case are brought into abutnent in a state
of being flush with each other, and in which a groove is forned, the
groove being in such a position as to correspond to side surfaces of
the infrared filter and the open w ndow opposed to each other, the
groove having a wwdth larger than the 20 distance by which these
si desurfaces are spaced apart from each ot her
Fig. 3 a
12
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Fig. 3 b 12
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Fig. 3 ¢
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3. A sensor manufacturing pallet according to Caim 2, wherein the

groove is open to the outside air. 26 4. A nethod of
manuf acturing an infrared sensor conprising a step of bringing an outer
surface of a case into abutment on a pallet bottom surface of a sensor
manuf act uri ng pal |l et and pl acing side surfaces of an open w ndow above
a 30 groove, a step of accomodati ng ap infrared filter so that an
outer surface of the infrared filter ajuts on the pallet - bottom surface
and so that side surfaces of the infrared filter are also placed
above the groove, a step of applying an

Fig. 4 a
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Fig. 4 b
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- 13 - el ectroconducti ve adhesive between the side surfaces of the
infrared filter and a frame of the open wi ndow, and a step of setting the
el ectroconducti ve adhesive by heating the sane.

2
Fig. 5
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Fig. 8
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