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INFRARED DETECTION DEVICE 

TECHNICAL FIELD 

[ 0001 ] The present invention relates to an infrared detect 
ing device . 

BACKGROUND ART 

[ 0002 ] Known infrared detecting devices include an infra 
red detecting element and a signal processing board ( refer to 
Patent Literature 1 , for example ) . The infrared detecting 
element includes a semiconductor substrate in which a 
plurality of pixels are two - dimensionally arranged . A signal 
processing board includes a plurality of signal processing 
circuits configured to process signals output from the plu 
rality of pixels . The signal processing board is disposed to 
oppose the semiconductor substrate . The plurality of signal 
processing circuits are placed in an area opposing the 
semiconductor substrate . 

CITATION LIST 

Patent Literature 

[ 0003 ] Patent Literature 1 : Japanese Unexamined Patent 
Publication No. 2011-142558 

SUMMARY OF INVENTION 

Technical Problem 
[ 0004 ] A signal processing circuit generates heat during 
operation . If a plurality of signal processing circuits are 
placed in an area opposing a semiconductor substrate , heat 
generated in the signal processing circuits is easily trans 
ferred to a semiconductor substrate ( infrared detecting ele 
ment ) . Therefore , an infrared detecting element is likely to 
be affected by heat provided from a signal processing board . 
When an infrared detecting element is affected by heat , a 
dark current increases . 
[ 0005 ] An object of one aspect of the present invention is 
to provide an infrared detecting device capable of suppress 
ing an increase in dark current . 

the plurality of insulating layers and in the element place 
ment area . The heat - conducting layer has a heat conductivity 
that is higher than a heat conductivity of the plurality of 
insulating layers . 
[ 0007 ] In the infrared detecting device according to the 
one aspect , the plurality of signal processing circuits are 
placed in the circuit placement area to surround the element 
placement area . In a configuration where the plurality of 
signal processing circuits are placed in the circuit placement 
area , a distance between the signal processing circuits serv 
ing as heat sources and the infrared detecting element is 
long , as compared with in a conventional configuration 
where a plurality of signal processing circuits are placed in 
an area immediately below an infrared detecting element 
( semiconductor substrate ) . In other words , in the infrared 
detecting device according to the one aspect , the infrared 
detecting element is far away from the signal processing 
circuits , as compared with in the conventional configuration , 
so that the infrared detecting element is not readily affected 
by heat provided from the signal processing board . There 
fore , in the infrared detecting device according to the one 
aspect , an increase in dark current in the infrared detecting 
element is suppressed . 
[ 0008 ] Also in the configuration where the plurality of 
signal processing circuits are placed in the circuit placement 
area , heat generated in the signal processing circuits is 
transferred to the element placement area . In which case , in 
the element placement area , a temperature at a position close 
to the signal processing circuits and a temperature at a 
position far from the signal processing circuits may be 
different from each other . In other words , temperature gra 
dient may occur in the element placement area . For example , 
a temperature at a position close to the signal processing 
circuits is higher than a temperature at a position far from the 
signal processing circuits . 
[ 0009 ] As a result of occurrence of temperature gradient in 
the element placement area , a pixel placed to oppose a 
position close to the signal processing circuits in the element 
placement area and a pixel placed to oppose a position far 
from the signal processing circuits in the element placement 
area are affected by heat provided from the signal processing 
board in different manners . For example , a temperature of a 
pixel placed to oppose a position close to the signal pro 
cessing circuits in the element placement area is likely to 
rise , as compared with a temperature of a pixel placed to 
oppose a position far from the signal processing circuits in 
the element placement area , so that a dark current is likely 
to increase . Thus , dark currents may vary among pixels . 
[ 0010 ] In this regard , in the infrared detecting device 
according to the one aspect , the heat - conducting layer hav 
ing a heat conductivity that is higher than a heat conductivity 
of the plurality of insulating layers is disposed on the signal 
processing board to be positioned on at least one of the 
insulating layers and in the element placement area , so that 
temperature gradient is unlikely to occur in the element 
placement area . Therefore , variation in dark current among 
the pixels in the infrared detecting element can be sup 
pressed . 
[ 0011 ] The heat - conducting layer may include a solidly 
formed metal layer . In which case , a configuration in which 
temperature gradient is unlikely to occur in the element 
placement area can be easily implemented . 
[ 0012 ] The heat - conducting layer may be placed to be 
positioned between the two insulating layers adjacent to 

Solution to Problem 

[ 0006 ] An infrared detecting device according to one 
aspect of the present invention includes an infrared detecting 
element , a signal processing board , and a heat - conducting 
layer disposed in the signal processing board . The infrared 
detecting element includes a semiconductor substrate in 
which a plurality of pixels are two - dimensionally arranged . 
The signal processing board includes a plurality of signal 
processing circuits configured to process signals output from 
the plurality of pixels , and is disposed to oppose the semi 
conductor substrate . The signal processing board includes an 
element placement area where the infrared detecting element 
is placed , and a circuit placement area positioned outside the 
element placement area to surround the element placement 
area when viewed from a direction orthogonal to the signal 
processing board . The signal processing board includes a 
plurality of insulating layers stacked on a surface side 
opposing the semiconductor substrate . The plurality of sig 
nal processing circuits are placed in the circuit placement 
area to surround the element placement area . The heat 
conducting layer is placed to be positioned on at least one of 
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signal processing board is dissipated from the signal pro 
cessing board , so that a temperature of the heat - conducting 
layer is reduced . Therefore , variation in dark current among 
pixels can be suppressed , and the increase in dark current in 
the infrared detecting element is further suppressed . 

Advantageous Effects of Invention 
[ 0017 ] According to the one aspect of the present inven 
tion , the infrared detecting device can be provided that is 
capable of suppressing an increase in dark current . 

BRIEF DESCRIPTION OF DRAWINGS 

[ 0018 ] FIG . 1 is a view schematically illustrating a planar 
configuration of an infrared detecting device according to 
one embodiment . 
[ 0019 ] FIG . 2 is a view schematically illustrating a sec 
tional configuration of the infrared detecting device accord 
ing to the one embodiment . 
[ 0020 ] FIG . 3 is a view schematically illustrating a planar 
configuration of a signal processing board . 
[ 0021 ] FIG . 4 is a view schematically illustrating a posi 
tional relationship between signal processing circuits and a 
heat - conducting layer . 
[ 0022 ] FIG . 5 is a view schematically illustrating a posi 
tional relationship between signal processing circuits and a 
heat - conducting layer . 
[ 0023 ] FIG . 6 is a view schematically illustrating 
tional configuration of an infrared detecting device accord 
ing to a modification of the one embodiment . 

sec 

DESCRIPTION OF EMBODIMENTS 

each other . In which case , the heat - conducting layer is 
placed in an inward portion of the signal processing board , 
as compared to a surface of the signal processing board that 
opposes the semiconductor substrate . Therefore , in a con 
figuration where the heat - conducting layer is placed in an 
inward portion of the signal processing board , a distance 
between the heat - conducting layer and the infrared detecting 
element is long , for example , as compared with in a con 
figuration where a heat - conducting layer is placed on a 
surface of a signal processing board that opposes a semi 
conductor substrate , so that the infrared detecting element is 
not readily affected by heat provided from the heat - conduct 
ing layer . Therefore , variation in dark current among pixels 
can be suppressed , and the increase in dark current in the 
infrared detecting element is further suppressed . 
[ 0013 ] The signal processing board may have a rectangu 
lar shape when viewed from the direction orthogonal to the 
signal processing board , and the plurality of signal process 
ing circuits may be placed along respective edges of the 
signal processing board in the circuit placement area . In 
which case , heat is transferred to the element placement area 
from four directions , so that temperature gradient is more 
unlikely to occur in the element placement area . 
[ 0014 ] The element placement area may have a rectangu 
lar shape having a pair of edges that oppose each other and 
parallel to a pair of opposing edges of the signal processing 
board , and a pair of edges that oppose each other and parallel 
to another pair of opposing edges of the signal processing 
board , when viewed from the direction orthogonal to the 
signal processing board . A plurality of electrodes electrically 
connected to the respective pixels may be two - dimension 
ally arranged in the element placement area to correspond to 
arrangement of the plurality of pixels . When the element 
placement area includes four partial areas each having a 
rectangular shape , the electrodes placed in each of the four 
partial areas may be connected to the signal processing 
circuits placed along an edge of the signal processing board 
that opposes an edge of each of the four partial areas where 
the electrodes are placed . In which case , temperature gra 
dient is unlikely to occur in the element placement area . 
Each of the signal processing circuits placed along each of 
the edges of the signal processing board and the correspond 
ing electrode can be properly connected . 
[ 0015 ] The plurality of signal processing circuits may be 
spaced apart from each other , and the heat - conducting layer 
may include a layer portion positioned between the signal 
processing circuits adjacent to each other when viewed from 
the direction orthogonal to the signal processing board . In 
which case , beat provided from the signal processing cir 
cuits is easily transferred to the heat - conducting layer , so 
that temperature gradient is more unlikely to occur in the 
element placement area . 
[ 0016 ] The infrared detecting device may include a heat 
conducting member that is disposed in the signal processing 
board and has a heat conductivity that is higher than a heat 
conductivity of the plurality of insulating layers , and the 
heat - conducting member may include one end connected to 
the heat - conducting layer and another end positioned on a 
back side of a surface of the signal processing board that 
opposes the semiconductor substrate . In which case , a part 
of heat of the heat - conducting layer is transferred to the back 
side of the surface of the signal processing board that 
opposes the semiconductor substrate , through the heat 
conducting member . Heat transferred to the back side of the 

[ 0024 ] Hereinafter , embodiments of the present invention 
will be described in detail with reference to accompanying 
drawings . It is noted that the same components or compo 
nents having the same function will be denoted by the same 
reference signs and redundant description will be omitted , in 
the following description . 
[ 0025 ] A configuration of an infrared detecting device IF 
according to the present embodiment will be described with 
reference to FIGS . 1 to 3. FIG . 1 is a view schematically 
illustrating a planar configuration of the infrared detecting 
device according to the present embodiment . FIG . 2 is a 
view schematically illustrating a sectional configuration of 
the infrared detecting device according to the present 
embodiment . FIG . 3 is a view schematically illustrating a 
planar configuration of a signal processing board . 
[ 0026 ] The infrared detecting device IF includes an infra 
red detecting element 1 , a signal processing board 10 on 
which the infrared detecting element 1 is mounted , and a 
supporting wiring board 30 on which the signal processing 
board 10 is mounted , as illustrated in FIGS . 1 and 2 . 
[ 0027 ] The infrared detecting element 1 includes a semi 
conductor substrate 3 having principal surfaces 3a and 3b 
that oppose each other . The semiconductor substrate 3 is an 
n - type semiconductor substrate , for example . The semicon 
ductor substrate 3 has a rectangular shape ( a square shape , 
for example ) when viewed from a direction orthogonal to 
the semiconductor substrate 3 ( the principal surfaces 3a and 
3b ) , in other words , in plan view . 
[ 0028 ] The infrared detecting element 1 includes a plural 
ity of semiconductor regions 5 that are formed on a principal 
surface 3b side of the semiconductor substrate 3. The 
plurality of semiconductor regions 5 are two - dimensionally 
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arranged . In the present embodiment , the infrared detecting 
element 1 includes “ 36 ( = 6 rowsx6 columns ) ” semiconduc 
tor regions 5. Each of the semiconductor regions 5 is a 
p - type semiconductor region , for example . A conductivity 
type of the semiconductor regions 5 is different from a 
conductivity type of the semiconductor substrate 3. Each of 
the semiconductor regions 5 has a rectangular shape ( a 
square shape , for example ) in plan view . Each of the 
semiconductor regions 5 may have a circular shape or an 
oval shape depending on a purpose of use . 
[ 0029 ] In the infrared detecting element 1 , the semicon 
ductor substrate 3 and each of the semiconductor regions 5 
constitute a photodiode . The photodiode constituted by the 
semiconductor region 5 and the semiconductor substrate 3 
constitutes a pixel . Therefore , in the infrared detecting 
element 1 , a plurality of pixels are two - dimensionally 
arranged . The infrared detecting element 1 can use a light 
receiving element that is sensitive to wavelengths in an 
infrared range . Such a light receiving element includes a 
photodiode array of compound opto - semiconductors ( In 
GaAs , InGaAsp , InAs , InAsSb , or InSb , for example ) . 
[ 0030 ] The infrared detecting element 1 includes a plural 
ity of electrodes 7 that are two - dimensionally arranged to 
correspond to the plurality of semiconductor regions 5. In 
the present embodiment , the infrared detecting element 1 
includes “ 36 ( = 6 rowsx6 columns ) ” electrodes 7. Each 
electrode 7 is in contact with the corresponding semicon 
ductor region 5 , and functions as an anode electrode . The 
electrode 7 has a rectangular shape ( a square shape , for 
example ) in plan view . The electrode 7 may have a circular 
shape or an oval shape , depending on a purpose of use . 
[ 0031 ] The signal processing board 10 includes principal 
surfaces 10a and 105 that oppose each other . The signal 
processing board 10 is placed in such a manner that the 
principal surface 10a opposes the principal surface 3b of the 
semiconductor substrate 3. The signal processing board 10 is 
placed to oppose the semiconductor substrate 3. The prin 
cipal surface 10b is a back side of the principal surface 10a 
that opposes the principal surface 3b of the semiconductor 
substrate 3. The signal processing board 10 has a rectangular 
shape ( a square shape , for example ) in plan view . The signal 
processing board 10 has a pair of edges 11a and 116 
opposing each other and a pair of edges llc and 11d 
opposing each other . The four edges 11a , 11 b , 11c , and 11d 
constitute a contour of the signal processing board 10 . 
[ 0032 ] The signal processing board 10 includes a plurality 
of insulating layers 13 that are stacked . The plurality of 
insulating layer 13 are positioned on a principal surface 10a 
side of the signal processing board 10. Each of the insulating 
layers 13 functions as an interlayer insulating film . In the 
present embodiment , the signal processing board 10 
includes at least three insulating layers 13. Each of the 
insulating layers 13 is made of silicon oxide , for example . 
[ 0033 ] As illustrated in FIG . 3 , the signal processing board 
10 includes an element placement area 17 and a circuit 
placement area 19. In the element placement area 17 , the 
infrared detecting element 1 is placed . In other words , the 
element placement area 17 is positioned immediately below 
the infrared detecting element 1 ( the semiconductor sub 
strate 3 ) . In the present embodiment , the element placement 
area 17 is positioned in a center of the signal processing 
board 10 when viewed from the direction orthogonal to the 
semiconductor substrate 3. The element placement area 17 
has a rectangular shape ( a square shape , for example ) in plan 

view . In FIG . 3 , illustrating of the insulating layers 13 and 
lines 24 which will be later described is omitted for the sake 
of clarification of configuration . 
[ 0034 ] The element placement area 17 has a pair of edges 
17a and 17b opposing each other and a pair of edges 17c and 
17d opposing each other . The four edges 17a , 176 , 17c , and 
17d constitute a contour of the element placement area 17 . 
The pair of edges 17a and 17b of the element placement area 
17 are parallel to the pair of edges 11a and 11b of the signal 
processing board 10. The pair of edges 17c and 17d of the 
element placement area 17 are parallel to the pair of edges 
11c and 11d of the signal processing board 10 . 
[ 0035 ] In the element placement area 17 , a plurality of 
electrodes 21 are placed . The plurality of electrodes 21 are 
two - dimensionally arranged to correspond to arrangement 
of the plurality of electrodes 7 ( pixels ) . The plurality of 
electrodes 21 are formed on the insulating layer 13 that is 
positioned in an outermost surface . In the present embodi 
ment , the signal processing board 10 includes “ 36 ( = 6 
rowsx6 columns ) ” electrodes 21. The electrodes 7 and the 
electrodes 21 that correspond to each other are connected via 
conductive bumps 22. The electrodes 21 are electrically 
connected to the respective pixels . The electrode 21 has a 
rectangular shape ( a square shape , for example ) in plan view . 
The electrode 21 may have a circular shape or an oval shape , 
depending on a purpose of use . 
[ 0036 ] The element placement area 17 includes four par 
tial areas 18a , 186 , 180 , and 18d each having a rectangular 
shape ( a square shape , for example ) . Each of the partial areas 
18a , 186. 1.8c , and 18d has the same shape in plan view , and 
the same number of electrodes 21 are placed in each of the 
partial areas 18a , 186 , 18c , and 18d . In the present embodi 
ment . “ 9 ( = 3 rowsx3 columns ) " electrodes 21 are placed in 
each of the partial areas 18a . 186 , 18c , and 18d . An electrode 
( cathode electrode ) that is in contact with the semiconductor 
substrate 3 is electrically connected to an electrode ( not 
illustrated ) disposed on the signal processing board 10 . 
[ 0037 ] The circuit placement area 19 is positioned outside 
the element placement area 17 to surround the element 
placement area 17 when viewed from the direction orthogo 
nal to the signal processing board 10 ( the principal surfaces 
10a and 10b ) , in other words , in plan view . The circuit 
placement area 19 is positioned outside the infrared detect 
ing element 1 ( the semiconductor substrate 3 ) when viewed 
from the direction orthogonal to the signal processing board 
10 . 

[ 0038 ] The signal processing board 10 includes a plurality 
of signal processing circuits 23. Each of the signal process 
ing circuits 23 processes a signal output from the corre 
sponding pixel . In the present embodiment , the signal pro 
cessing board 10 includes “ 36 " signal processing circuits 23 , 
correspondingly to the number of pixels . The signal pro 
cessing circuits 23 include a charge amplifier circuit , a 
source follower circuit , or an automatic zeroing circuit , for 
example . Those circuits include configurations that are 
known to a skilled person in the present technical field , and 
thus a detailed description thereof is omitted . In the present 
embodiment , the signal processing circuits 23 are mounted 
on the signal processing board 10 , as application specific 
integrated circuits ( ASICs ) . The signal processing board 10 
includes a substrate portion 12 on which the signal process 
ing circuits 23 are mounted , and the plurality of insulating 
layers 13 are placed on the substrate portion 12 . 
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[ 0039 ] The signal processing circuits 23 are electrically 
connected to the respective electrodes 21 through the lines 
24 formed between the insulating layers 13. Therefore , a 
signal output from a pixel of the infrared detecting element 
1 is output to the signal processing circuit 23 via the 
electrode 7 , the conductive bump 22 , the electrode 21 , and 
the line 24 that correspond to each other . 
[ 0040 ] The plurality of signal processing circuits 23 are 
placed in the circuit placement area 19 to surround the 
element placement area 17. In the present embodiment , the 
plurality of signal processing circuits 23 are placed along the 
four edges 11a , 116 , 1le and 11d of the signal processing 
board 10 in the circuit placement area 19 . 
[ 0041 ] The plurality of signal processing circuits 23 ( “ 9 ” 
signal processing circuits 23 in the present embodiment ) that 
are electrically connected to the plurality of electrodes 21 
that are placed in the partial area 18a are placed along the 
edge 11a of the signal processing board 10 that opposes one 
edge of the partial area 18a . Those signal processing circuits 
23 are positioned between the partial area 18a and the edge 
11a when viewed from the direction orthogonal to the signal 
processing board 10. In the present embodiment , “ 9 ” signal 
processing circuits 23 are arranged in a single line along the 
edge 11a . 
[ 0042 ] The plurality of signal processing circuits 23 ( “ 9 ” 
signal processing circuits 23 in the present embodiment ) that 
are electrically connected to the plurality of electrodes 21 
that are placed in the partial area 18b are placed along the 
edge 11b of the signal processing board 10 that is opposed 
to one edge of the partial area 186. Those signal processing 
circuits 23 are positioned between the partial area 18b and 
the edge 11b when viewed from the direction orthogonal to 
the signal processing board 10. In the present embodiment , 
“ 9 ” signal processing circuits 23 are arranged in a single line 
along the edge 11b . 
[ 0043 ] The plurality of signal processing circuits 23 ( “ 9 ” 
signal processing circuits 23 in the present embodiment ) that 
are electrically connected to the plurality of electrodes 21 
that are placed in the partial area 18c are placed along the 
edge 11c of the signal processing board 10 that is opposed 
to one edge of the partial area 18c . Those signal processing 
circuits 23 are positioned between the partial area 18c and 
the edge 11c when viewed from the direction orthogonal to 
the signal processing board 10. In the present embodiment , 
“ 9 ” signal processing circuits 23 are arranged in a single line 
along the edge 11c . 
[ 0044 ] The plurality of signal processing circuits 23 ( “ 9 ” 
signal processing circuits 23 in the present embodiment ) that 
are electrically connected to the plurality of electrodes 21 
that are placed in the partial area 18d are placed along the 
edge 11d of the signal processing board 10 that is opposed 
to one edge of the partial area 18d . Those signal processing 
circuits 23 are positioned between the partial area 18d and 
the edge 11d when viewed from the direction orthogonal to 
the signal processing board 10. In the present embodiment , 
“ 9 ” signal processing circuits 23 are arranged in a single line 
along the edge 11d . 
[ 0045 ] In the circuit placement area 19 , a plurality of 
electrodes 25 are placed . The plurality of electrodes 25 are 
placed along the four edges 11a , 116 , 11c , and 11d of the 
signal processing board 10 in the circuit placement area 19 . 
The plurality of electrodes 25 are formed on the insulating 
layer 13 that is positioned in an outermost surface . Though 
not illustrated , each of the electrodes 25 is connected to a 

line formed on the insulating layer 13 via a contact hole 
penetrating through the insulating layer 13. An output of the 
signal processing circuit 23 is sent to an outside of the signal 
processing board 10 through the foregoing line , the forego 
ing contact hole , and the electrode 25 . 
[ 0046 ] In the signal processing board 10 , a heat - conduct 
ing layer 27 is placed . The heat - conducting layer 27 has a 
heat conductivity that is higher than a heat conductivity of 
the plurality of insulating layers 13. In the present embodi 
ment , the heat - conducting layer 27 is a metal layer . A 
material of which the heat - conducting layer 27 is made is 
aluminum or copper , for example . 
[ 0047 ] The heat - conducting layer 27 is placed to be posi 
tioned on at least one of the insulating layers 13 and in the 
element placement area 17. In the present embodiment , the 
heat - conducting layer 27 is placed to be positioned between 
the two insulating layers 13 adjacent to each other . The 
heat - conducting layer 27 is not exposed from the signal 
processing board 10 , and is positioned in the signal process 
ing board 10 . 
[ 0048 ] A portion of the heat - conducting layer 27 is posi 
tioned in the circuit placement area 19. The heat - conducting 
layer 27 includes a layer portion 27a that is positioned in the 
element placement area 17 , and a layer portion 27h that is 
positioned in the circuit placement area 19. The layer portion 
27a has the same rectangular shape ( a square shape , for 
example ) as the element placement area 17 in plan view . The 
layer portion 27b is positioned outside the layer portion 27a 
to surround the layer portion 27a in plan view . An end of the 
heat - conducting layer 27 ( the layer portion 27b ) substan 
tially coincides with an end of the signal processing circuits 
23 when viewed from the direction orthogonal to the signal 
processing board 10 , as illustrated in FIG . 4. In FIG . 4 , for 
the sake of clarification of configuration , illustrating of the 
insulating layers 13 , the lines 24 , and the like is omitted , and 
only the heat - conducting layer 27 and the signal processing 
circuits 23 are illustrated . 
[ 0049 ] The heat - conducting layer 27 is solidly formed . In 
the present embodiment , the heat - conducting layer 27 has a 
rectangular shape ( a square shape , for example ) in plan view . 
The heat - conducting layer 27 is not necessarily required to 
be solidly formed . For example , the heat - conducting layer 
27 may be formed in a grid pattern . A plurality of openings 
may be formed in the heat - conducting layer 27. The heat 
conducting layer 27 is connected at a ground potential 
through a line not illustrated . 
[ 0050 ] The supporting wiring board 30 includes a plurality 
of electrodes 31 and an electrode 35. The plurality of 
electrodes 31 and the electrode 35 are disposed on a surface 
on which the signal processing board 10 is mounted . Each 
of the electrodes 31 is electrically connected to the corre 
sponding electrode 25. The electrode 31 and the electrode 25 
are electrically connected to each other by a bonding wire W. 
The electrode 35 is in contact with a principal surface 106 
side of the signal processing board 10 . 
[ 0051 ] As described above , in the present embodiment , the 
plurality of signal processing circuits 23 are placed in the 
circuit placement area 19 positioned outside the element 
placement area 17 to surround the element placement area 
17. In a configuration where the plurality of signal process 
ing circuits 23 are placed in the circuit placement area 19 , a 
distance between the signal processing circuits 23 serving as 
heat sources and the infrared detecting element 1 is long , as 
compared with in a conventional configuration where a 
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plurality of signal processing circuits 23 are placed in an 
area positioned immediately below an infrared detecting 
element . In the infrared detecting device IF , the infrared 
detecting element 1 is far away from the signal processing 
circuits 23 , as compared with in the conventional configu 
ration , so that the infrared detecting element 1 is not readily 
affected by heat provided from the signal processing board 
10. Therefore , in the infrared detecting device IF , an increase 
in dark current in the infrared detecting element 1 can be 
suppressed . 
[ 0052 ] A dark current occurring in the infrared detecting 
element 1 has temperature dependence . The dark current 
increases as a temperature of the infrared detecting element 
1 rises , and the dark current decreases as a temperature of the 
infrared detecting element 1 is reduced . In the present 
embodiment , the infrared detecting element 1 is not neces 
sarily required to be cooled by a cooling device ( a Peltier 
device , for example ) . 
[ 0053 ] Also in the configuration where the plurality of 
signal processing circuits 23 are placed in the circuit place 
ment area . 19 , heat generated in the signal processing 
circuits 23 is transferred to the element placement area 17 . 
In which case , in the element placement area 17 , a tempera 
ture at a position close to the signal processing circuits 23 
and a temperature at a position far from the signal processing 
circuits 23 may be different from each other . In other words , 
temperature gradient may occur in the element placement 
area 17. For example , a temperature at a position close to the 
signal processing circuits 23 is higher than a temperature at 
a position far from the signal processing circuits 23 . 
[ 0054 ] As a result of occurrence of temperature gradient in 
the element placement area 17 , a pixel placed to oppose a 
position close to the signal processing circuits 23 in the 
element placement area 17 and a pixel placed to oppose a 
position far from the signal processing circuits 23 in the 
element placement area 17 are affected by heat provided 
from the signal processing board 10 in different manners . 
For example , in a pixel placed to oppose a position close to 
the signal processing circuits 23 in the element placement 
area 17 , as compared with in a pixel placed to oppose a 
position far from the signal processing circuits 23 in the 
element placement area 17 , a temperature is likely to rise , so 
that the dark current may increase . The dark currents may 
vary among the pixels of the infrared detecting element 1 . 
[ 0055 ] In this regard , in the infrared detecting device IF , 
the heat - conducting layer 27 is disposed on the signal 
processing board 10 to be positioned on at least one of the 
insulating layers 13 and in the element placement area 17 . 
Therefore , in the infrared detecting device including the 
heat - conducting layer 27 , heat provided from the signal 
processing circuits 23 is easily transferred to the element 
placement area 17 , for example , as compared with in an 
infrared detecting device not including the heat - conducting 
layer 27 , so that temperature gradient is unlikely to occur in 
the element placement area 17. Consequently , variation in 
dark current among the pixels in the infrared detecting 
element 1 can be suppressed . 
[ 0056 ] Also in the conventional configuration , a tempera 
ture distribution in the area positioned immediately below 
the infrared detecting element 1 becomes substantially uni 
form as a time elapses since a start of driving of the infrared 
detecting device IF , and thus , it is considered that tempera 
ture gradient becomes nonexistent in the element placement 
area 17. In this regard , in the infrared detecting device IF 

including the heat - conducting layer 27 , a time period 
required for a temperature distribution in the element place 
ment area 17 to become substantially uniform is short , for 
example , as compared with in an infrared detecting device 
not including the heat - conducting layer 27. Therefore , in the 
infrared detecting device IF , a time period during which 
variation in dark current among the pixels of the infrared 
detecting element 1 occurs is relatively short . Consequently , 
detection results provided in the infrared detecting device IF 
is less affected by variation in dark current . As a result of 
this , in the infrared detecting device IF , more accurate 
infrared detection can be achieved . 
[ 0057 ] The heat - conducting layer 27 includes a solidly 
formed metal layer . In which case , the heat - conducting layer 
27 can be formed by the same process as the lines 24 formed 
between the insulating layers 13. Therefore , a configuration 
in which temperature gradient is unlikely to occur in the 
element placement area 17 can be easily implemented . The 
heat - conducting layer 27 is solidly formed , so that heat 
generated in the signal processing circuits 23 can be effec 
tively transferred , to the element placement area 17 . 
[ 0058 ] The heat - conducting layer 27 is placed to be posi 
tioned between the two insulating layers 13 adjacent to each 
other . In which case , the heat - conducting layer 27 is posi 
tioned in an inward portion of the signal processing board 
10 , as compared to a surface of the signal processing board 
10 that opposes the infrared detecting element 1 ( the semi 
conductor substrate 3 ) . When the heat - conducting layer 27 is 
positioned in an inward portion of the signal processing 
board 10 , a distance between the heat - conducting layer 27 
and the infrared detecting element 1 is long , for example , as 
compared with when the heat - conducting layer 27 is placed 
on a surface of the signal processing board 10 that opposes 
the infrared detecting element 1 , so that the infrared detect 
ing element 1 is not readily affected by heat provided from 
the heat - conducting layer 27. Therefore , in the infrared 
detecting device IF , variation in dark current among the 
pixels can be suppressed , and the increase in dark current in 
the infrared detecting element 1 is further suppressed . 
[ 0059 ] The signal processing board 10 has a rectangular 
shape in plan view . The plurality of signal processing 
circuits 23 are placed along the respective edges 11a , 11 b , 
11c , and 11d of the signal processing board 10 , in the circuit 
placement area 19. In which case , heat is transferred to the 
element placement area 17 from directions of the respective 
edges 11a , 116 , 11 c , and 11d , that is , from four directions , 
so that temperature gradient is more unlikely to occur in the 
element placement area 17 , in the infrared detecting device 
IF . 
[ 0060 ] The element placement area 17 has a rectangular 
shape having the four edges 17a , 176 , 17c , and 17d in plan 
view . In the element placement area 17 , the plurality of 
electrodes 21 are two - dimensionally arranged to correspond 
to arrangement of a plurality of pixels in the infrared 
detecting element 1. The element placement area 17 includes 
the four rectangular partial areas 18a , 186 , 1.8c , and 18d . 
The electrodes 21 placed in each of the four partial areas 
18a , 186 , 18c , and 18d are connected to the signal process 
ing circuits 23 that are placed along the respective edges 
11a , 11b , 11c , and 11d of the signal processing board 10 that 
opposes one edge of each of the partial areas 18a , 186 , 18c , 
and 18d . Therefore , temperature gradient is unlikely to occur 
in the element placement area 17. Each of the signal 
processing circuits 23 that are placed along each of the edges 
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11a , 11b , 11e , and 11d of the signal processing board 10 can 
be properly connected to the corresponding electrode 21 . 
[ 0061 ] The end of the heat - conducting layer 27 and the 
end of the signal processing circuits 23 are not necessarily 
required to coincide with each other when viewed from the 
direction orthogonal to the signal processing board 10. For 
example , when viewed from the direction orthogonal to the 
signal processing board 10 , the end of the heat - conducting 
layer 27 and the end of the signal processing circuits 23 may 
be far away from each other , or the end of the heat 
conducting layer 27 may overlap the signal processing 
circuits 23. When the end of the heat - conducting layer 27 
and the end of the signal processing circuits 23 are far away 
from each other when viewed from the direction orthogonal 
to the signal processing board 10 , heat provided from the 
signal processing circuits 23 is hard to transfer to the 
heat - conducting layer 27 , as compared with when the end of 
the heat - conducting layer 27 and the end of the signal 
processing circuits 23 substantially coincide with each other 
when viewed from the direction orthogonal to the signal 
processing board 10. When the end of the heat - conducting 
layer 27 overlaps the signal processing circuits 23 , stray 
capacitance is generated between the heat - conducting layer 
27 and the signal processing circuits 23 , and the generated 
stray capacitance may affect characteristics of the signal 
processing circuits 23 . 
[ 0062 ] Next , referring to FIG . 5 , a configuration of a 
modification of the infrared detecting device IF will be 
described . FIG . 5 is a view schematically illustrating a 
positional relationship between signal processing circuits 
and a heat - conducting layer . In the present modification , a 
configuration of the heat - conducting layer 27 is different 
from that in the above - described embodiment . In FIG . 5 , like 
FIG . 4 , only the heat - conducting layer 27 and the signal 
processing circuits 23 are illustrated for the sake of clarifi 
cation of configuration . 
[ 0063 ] As illustrated in FIG . 5 , the plurality of signal 
processing circuits 23 are spaced from each other in a 
direction of arrangement . The heat - conducting layer 27 
includes the layer portion 27a , the layer portion 27b , and a 
plurality of layer portions 27c . The plurality of layer por 
tions 27c are positioned in the circuit placement area 19 . 
Each of the layer portions 27c is positioned between the 
signal processing circuits 23 adjacent to each other when 
viewed from the direction orthogonal to the signal process 
ing board 10 . 
[ 0064 ] When the heat - conducting layer 27 includes the 
layer portions 27c each positioned between the signal pro 
cessing circuits 23 adjacent to each other when viewed from 
the direction orthogonal to the signal processing board 10 , 
heat provided from the signal processing circuits 23 are 
transferred to the layer portions 27c , and is further trans 
ferred from the layer portions 27c to the layer portion 27a 
through the layer portions 27b . This allows heat provided 
from the signal processing circuits 23 to be easily transferred 
to the heat - conducting layer 27 , so that temperature gradient 
is more unlikely to occur in the element placement area 17 . 
The layer portion 27a , the layer portion 27b , and each of the 
layer portions 27c may be positioned between the same 
insulating layers 13 , or may be positioned on the different 
insulating layers 13 . 
[ 0065 ] Next , referring to FIG . 6 , a configuration of the 
modification of the infrared detecting device IF will be 
described . FIG . 6 is a view schematically illustrating a 

sectional configuration of an infrared detecting device 
according to the present modification . 
[ 0066 ] The infrared detecting device IF illustrated in FIG . 
6 includes the infrared detecting element 1 , the signal 
processing board 10 , and the supporting wiring board 30 . 
[ 0067 ] A plurality of heat - conducting members 29 are 
disposed on the signal processing board 10. Each of the 
heat - conducting members 29 includes one end 29a con 
nected to the heat - conducting layer 27 and another end 29b 
positioned on the principal surface 10b side of the signal 
processing board 10. The heat - conducting members 29 , like 
the heat - conducting layer 27 , have a heat conductivity that 
is higher than the heat conductivity of the plurality of 
insulating layers 13. In the present embodiment , the heat 
conducting members 29 are metal members . A material of 
which the heat - conducting members 29 are made is alumi 
num or copper , for example . 
[ 0068 ] The heat - conducting members 29 are formed to 
penetrate through the substrate portion 12 in a thickness 
direction of the signal processing board 10. The one ends 
29a and the other ends 29b of the heat - conducting members 
29 are exposed from the substrate portion 12. The other ends 
29b of the heat - conducting members 29 are connected to the 
electrode 35. As a result of the electrode 35 being connected 
at a ground potential , a ground potential is given to the 
heat - conducting layer 27 through the heat - conducting mem 
bers 29 . 
[ 0069 ] A part of heat of the heat - conducting layer 27 is 
transferred to the principal surface 10b side of the signal 
processing board 10 through the heat - conducting members 
29. Heat transferred to the principal surface 106 side is 
dissipated from the signal processing board 10 , so that a 
temperature of the heat - conducting layer 27 is reduced . 
Therefore , in the present modification , variation in dark 
current among the pixels can be suppressed , and the increase 
in dark current in the infrared detecting element 1 is further 
suppressed . 
[ 0070 ] Although the embodiments of the present invention 
have been described as above , the present invention is not 
necessarily limited to the above - described embodiments , 
and various modifications are possible within the scope of 
the subject matter thereof : 
[ 0071 ] Respective shapes of the semiconductor substrate 
3 , the semiconductor region 5 , the signal processing board 
10 , the element placement area 17 , the heat - conducting layer 
27 , the electrodes 7 and 21 are not limited to the above 
described shapes . Those shapes may be circular shapes , for 
example . The respective numbers of the semiconductor 
regions 5 , the electrodes 7 and 21 , and the signal processing 
circuits 23 are not limited to the above - described numbers . 

INDUSTRIAL APPLICABILITY 

[ 0072 ] The present invention is applicable to an infrared 
detecting device . 

REFERENCE SIGNS LIST 

[ 0073 ] 1 ... infrared detecting element , 3 ... semicon 
ductor substrate , 5 ... semiconductor region , 10 ... signal 
processing board , lla , 116 , 11c , 11d ... edge of signal 
processing board , 13 insulating layer , 17 ... element 
placement area , 17a , 176 , 170 , 17d ... edge of element 
placement area , 18a , 186 , 18c , 18d ... partial area , 19 .. 
circuit placement area , 21 electrode , 23 . signal 
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when the first region includes four partial regions each 
having a rectangular shape , the electrodes placed in 
each of the four partial regions are connected to the 
signal processing circuits placed along an edge of the 
signal processing board that opposes an edge of each of 
the four partial regions where the electrodes are placed . 

11 : The infrared detecting device according to claim 8 , 
further comprising : 

a supporting wiring board on which the signal processing 
board is mounted , wherein 

the supporting wiring board includes an electrode being in 
contact with a principal surface side of the signal 
processing board . 

12 : The infrared detecting device according to claim 8 , 
further comprising : 

a supporting wiring board on which the signal processing 
board is mounted , wherein 

the signal processing board includes a plurality of first 
electrodes electrically connected to the respective pix 
els , 

processing circuit , 27 ... heat - conducting layer , 27a , 27b , 
27c ... layer portion , 29 ... heat - conducting member , 30 

supporting wiring board , IF ... infrared detecting device . 
1-7 . ( canceled ) 
8 : An infrared detecting device comprising : 
an infrared detecting element including a semiconductor 

substrate in which a plurality of pixels are two - dimen 
sionally arranged ; and 

a signal processing board including a plurality of signal 
processing circuits configured to process signals output 
from the plurality of pixels , the signal processing board 
being disposed to oppose the semiconductor substrate , 
wherein 

the signal processing board includes a first region where 
the infrared detecting element is placed , and a second 
region positioned outside the first region to surround 
the first region when viewed from a direction orthogo 
nal to the signal processing board , 

the plurality of signal processing circuits are placed in the 
second region to surround the first region . 

9 : The infrared detecting device according to claim 8 , 
wherein 

the signal processing board has a rectangular shape when 
viewed from the direction orthogonal to the signal 
processing board , and 

the plurality of signal processing circuits are placed along 
respective edges of the signal processing board in the 
second region . 

10 : The infrared detecting device according to claim 8 , 
wherein 

the first region has a rectangular shape having a pair of 
edges that oppose each other and parallel to a pair of 
opposing edges of the signal processing board , and a 
pair of edges that oppose each other and parallel to 
another pair of opposing edges of the signal processing 
board , when viewed from the direction orthogonal to 
the signal processing board , 

a signal processing board includes a plurality of elec 
trodes electrically connected to the respective pixels , 
the electrodes being two - dimensionally arranged in the 
first region to correspond to arrangement of the plural 
ity of pixels , and 

the supporting wiring board includes a plurality of second 
electrodes electrically connected to the first electrodes . 

13 : The infrared detecting device according to claim 12 , 
wherein 

each of the first electrodes is electrically connected to the 
corresponding second electrode by a bonding wire . 

14 : The infrared detecting device according to claim 8 , 
wherein 

the signal processing board includes a plurality of elec 
trodes arranged in the first region , each of the elec 
trodes being electrically connected to a corresponding 
pixel of the plurality of pixels , 

each of the signal processing circuits is electrically con 
nected to a corresponding electrode of the plurality of 
electrodes though a conductive line , and 

the signal processing board is configured to output a 
signal output from the pixel to the signal processing 
circuit though the electrode and conductive line corre 
sponding the pixel . 


