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Description

BACKGROUND

Technical Field

[0001] The present invention relates to a pyroelectric detector and a method for manufacturing the same, to a pyroe-
lectric detection device, and to an electronic instrument or the like.

Related Art

[0002] Known thermo-optical detection devices include pyroelectric or bolometer-type infrared detection devices. An
infrared detection device utilizes a change (pyroelectric effect or pyroelectronic effect) in the amount of spontaneous
polarization of a pyroelectric material according to the light intensity (temperature) of received infrared rays to create an
electromotive force (charge due to polarization) at both ends of the pyroelectric body (pyroelectric-type) or vary a resist-
ance value according to the temperature (bolometer-type) and detect the infrared rays. Compared with a bolometer-
type infrared detection device, a pyroelectric infrared detection device is complex to manufacture, but has the advantage
of excellent detection sensitivity.
[0003] A cell of a pyroelectric infrared detection device has a capacitor which includes a pyroelectric body connected
to an upper electrode and a lower electrode, and various proposals have been made regarding the material of the
electrodes or the pyroelectric body (Japanese Laid- Open Patent Publication No. 2008-232896).
[0004] A capacitor which includes a ferroelectric body connected to an upper electrode and a lower electrode is used
in ferroelectric memory, and various proposals have been made regarding the material of the electrodes or the ferroelectric
body to be suitable for ferroelectric memory (Japanese Laid-Open Patent Publication No. 2009-71242 and Japanese
Laid-Open Patent Publication No. 2009-129972).
As a further prior art document, US 2007/02325782 refers to a ferroelectric memory. A first hydrogen barrier layer is
formed on the side of the ferroelectric capacitors, and upper surfaces and side surfaces of the ferroelectric capacitors
are covered by a second hydrogen barrier layer.
WO 99/09383 A1 refers to an infrared detector.

SUMMARY

[0005] A pyroelectric infrared detection device utilizes the effect (pyroelectric effect) whereby the amount of sponta-
neous polarization of the pyroelectric material varies according to temperature, and therefore differs significantly from
ferroelectric memory in having a structure in which heat does not readily escape from the capacitor. A pyroelectric
detection element is mounted on a membrane supported by a substrate. A cavity is formed between the membrane and
the substrate in a region facing the pyroelectric detection element.
[0006] In a pyroelectric infrared detector, the characteristics of the pyroelectric body of the capacitor are degraded
when oxygen deficit occurs due to reducing gas.
[0007] An object of the several aspects of the present invention is to provide a pyroelectric detector having a structure
in which reducing gas does not readily penetrate, although light is incident on the pyroelectric detection element, and a
method for manufacturing the pyroelectric detector, and to provide a pyroelectric detection device and an electronic
instrument.
[0008] A pyroelectric detector according to one aspect of the present invention includes a pyroelectric detection ele-
ment, a support member, a fixing part and a first reducing gas barrier layer. The support member includes a first side
and a second side opposite from the first side, with the first side facing a cavity and the pyroelectric detection element
being mounted and supported on the second side. An opening part communicated with the cavity is formed on a periphery
of the support member in plan view from the second side of the support member. The fixing part supports the support
member. The first reducing gas barrier layer covers a first surface of the support member on the first side, a side surface
of the support member facing the opening part, and a part of a second surface of the support member on the second
side and the pyroelectric detection element exposed as viewed from the second side of the support member.
[0009] In the pyroelectric detector, the characteristics of the pyroelectric body included in the pyroelectric detection
element are degraded when an oxygen deficit occurs therein due to reducing gas (H2, OH groups, or the like). Therefore,
since a sacrificial layer is etched by an etchant having reducing properties, e.g., hydrofluoric acid or the like, in a step
subsequent to completion of the support member and the pyroelectric detection element, it is extremely important that
reducing gas barrier properties be maintained in the pyroelectric detector.
[0010] In an embodiment of the present invention, the entire exposed surfaces of the support member and the pyro-
electric detection element are covered by a first reducing gas barrier layer. Oxygen deficit in the pyroelectric body due
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to reducing gas can thereby be suppressed even when the pyroelectric infrared detector is exposed to a reducing gas
atmosphere during etching removal of the sacrificial layer that is embedded in the cavity in order to form the support
member and the pyroelectric detection element, after the support member and the pyroelectric detection element are
formed, or in the usage environment after completion of the support member and the pyroelectric detection element.
The barrier layer formed on the first surface at which the support member faces the cavity in the first reducing gas barrier
layer can also block reductive obstructive factors from below the support member during high-temperature processing
(such as during degassing or baking of the pyroelectric body) in manufacturing to form the pyroelectric detection element
on the support member. Furthermore, the first reducing gas barrier layer can also serve as an etching stop layer when
the sacrificial layer is etched during manufacturing of the pyroelectric detector.
[0011] In the pyroelectric detector as described above, the pyroelectric detection element includes a capacitor including
a pyroelectric body between a first electrode and a second electrode such that an amount of polarization is varied based
on a temperature, and a light-absorbing member configured to absorb light and to convert the light to beat. The light-
absorbing member is disposed towards an external side of the pyroelectric detection element. The first reducing gas
barrier layer covers the light-absorbing member.
[0012] Reductive obstructive factors from the side of the light-absorbing member can thereby be blocked by the first
reducing gas barrier layer. The first reducing gas barrier layer can also serve as an etching stop layer for preventing the
light-absorbing member from being etched during etching of the sacrificial layer.
[0013] In the pyroelectric detector as described above, a second reducing gas barrier layer coats at least a side surface
of the capacitor. A layer thickness of a part of the first reducing gas barrier layer covering the part of the second surface
of the support member on the second side and the pyroelectric detection element is less than a layer thickness of the
second reducing gas barrier layer.
[0014] Through this configuration, adverse effects on light transmission characteristics are reduced by reducing the
thickness of the first reducing gas barrier layer provided in the path of light incidence.
[0015] In the pyroelectric detector as described above, the first electrode of the capacitor is preferably disposed on
the support member. The capacitor preferably includes a plug connected to the second electrode. The light-absorbing
member preferably covers the plug.
[0016] In an aspect of the present invention, the light-absorbing member is not limited to being formed so as to cover
the plug, and the light-absorbing member may also be adapted so as to be formed in overhanging fashion by a thin film
member in a so-called umbrella-type configuration, but in a case in which the light-absorbing member is formed so as
to cover the plug, reductive obstructive factors penetrating from the plug can be blocked by the first reducing gas barrier
layer. The first electrode positioned further toward the support member than the second electrode may be mounted
directly on the first surface of the support member, or may be mounted via another layer.
[0017] The pyroelectric detector as described above preferably further includes an electrical insulation layer having a
contact hole filled by the plug, the electrical insulation layer covering the second reducing gas barrier layer, an electrode
wiring layer formed on the electrical insulation layer and connected to the plug, and a passivation layer disposed outwardly
of the electrical insulation layer and electrode wiring layer. The electrical insulation layer preferably has a smaller amount
of reducing gas component than the passivation layer.
[0018] Through this configuration, it is possible to reduce the occurrence of a phenomenon whereby the electrical
insulation layer adjacent to the second reducing gas barrier layer causes degassing. Since the release of gas from the
electrical insulation layer is thereby reduced even when annealing is performed subsequent to the step of forming the
electrical insulation layer, the barrier properties of the second reducing gas barrier layer can be maintained. The com-
ponent amount of reducing gas can also be reduced by subjecting the electrical insulation layer to a degassing treatment,
for example, after formation of the electrical insulation layer.
[0019] The pyroelectric detector as described above preferably further includes a third reducing gas barrier layer
disposed between the passivation layer and the electrical insulation layer and the electrode wiring layer.
[0020] Through this configuration, even when the contact hole is formed in the second reducing gas barrier layer, and
the barrier properties of the second reducing gas barrier layer are lost, the passage route of reducing gas can be blocked
by the third reducing gas barrier layer.
[0021] A pyroelectric detection device according to another aspect of the present invention includes a plurality of the
pyroelectric detectors described above, arranged in two dimensions along two axes. In this pyroelectric detection device,
the detection sensitivity is increased in the pyroelectric detector of each cell, and a distinct light (temperature) distribution
image can therefore be provided.
[0022] An electronic instrument according to another aspect of the present invention has the pyroelectric detector or
pyroelectric detection device described above, and by using one or a plurality of cells of the (pyroelectric detector as a
sensor, the electronic instrument is most suitable in thermography for outputting a light (temperature) distribution image,
in automobile navigation and surveillance cameras as well as object analysis instruments (measurement instruments)
for analyzing (measuring) physical information of objects, in security instruments for detecting fire or heat, in FA (Factory
Automation) instruments provided in factories or the like, and in other applications.
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[0023] A method for manufacturing a pyroelectric detector according to another aspect of the present invention includes:
forming a first etching stop layer on a wall part for defining a cavity; forming a sacrificial layer on the first etching stop
layer; forming a second etching stop layer having reducing gas barrier properties on the sacrificial layer; forming a
support member and a pyroelectric detection element on the second etching stop layer; pattern etching the support
member and partially removing the second etching stop layer to form an opening part on a periphery of the support
member in plan view; forming a third etching stop layer covering an external surface of the support member and the
pyroelectric detection element that are exposed and a side surface of the support member facing the opening part, the
third etching stop layer having reducing gas barrier properties; and introducing an etchant via the opening part and
etching the sacrificial layer to form the cavity between the first etching stop layer and the second etching stop layer.
[0024] The second and third etching stop layers used in this other aspect of the present invention function as etching
stop layers, and can also remain in a pyroelectric thermal detector to function as the first reducing gas barrier layer of
a pyroelectric thermal detector according to an aspect of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Referring now to the attached drawings which form a part of this original disclosure:
[0026] FIG. 1 is a simplified sectional view showing the reducing gas barrier layer of the pyroelectric infrared detector
according to an embodiment of the present invention;
[0027] FIG. 2 is a simplified plan view showing the pyroelectric infrared detection device according to an embodiment
of the present invention;
[0028] FIG. 3 is a simplified sectional view showing the pyroelectric detector of one cell of the pyroelectric infrared
detection device shown in FIG. 2;
[0029] FIG. 4 is a simplified sectional view showing a manufacturing step, and shows the support member and infrared
detection element formed on the sacrificial layer;
[0030] FIG. 5 is a simplified sectional view showing a modification in which the reducing gas barrier properties in the
vicinity of the wiring plug are enhanced;
[0031] FIG. 6 is a simplified sectional view showing the capacitor structure of the pyroelectric infrared detector according
to an embodiment of the present invention;
[0032] FIG. 7 is a simplified sectional view showing the step of forming the cavity and the first etching stop layer;
[0033] FIG. 8 is a simplified sectional view showing the step of forming the sacrificial layer;
[0034] FIG. 9 is a simplified sectional view showing the step of forming the second etching stop layer;
[0035] FIG. 10 is a simplified sectional view showing the step of forming the third etching stop layer;
[0036] FIG. 11 is a simplified sectional view showing the step of isotropically etching the sacrificial layer;
[0037] FIG. 12 is a block diagram showing the electronic instrument which includes the pyroelectric detector or pyro-
electric detection device; and
[0038] FIGS. 13A and 13B are views showing an example of the configuration of a pyroelectric detection device in
which pyroelectric detectors are arranged in two dimensions.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0039] Preferred embodiments of the present invention will be described in detail. The embodiments described below
do not unduly limit the scope of the present invention as recited in the claims, and all of the configurations described in
the embodiments are not necessarily essential means of achievement of the present invention.

1. Pyroelectric Infrared Detection Device

[0040] FIG. 2 shows a pyroelectric infrared detection device (one example of a pyroelectric detection device) in which
a plurality of cells of pyroelectric infrared detectors (one example of pyroelectric detectors) 200 is arranged along two
orthogonal axes, each cell being provided with the first reducing gas barrier membranes 140, 280 shown in FIG. 1. A
pyroelectric infrared detection device may also be formed by a pyroelectric infrared detector of a single cell. In FIG. 2,
a plurality of posts 104 is provided upright from a base part (also referred to as a fixing part) 100, and pyroelectric infrared
detectors 200, each cell of which is supported by two posts 104, for example, are arranged along two orthogonal axes.
The area occupied by each cell of pyroelectric infrared detectors 200 is 30 3 30mm, for example.
[0041] As shown in FIG. 2, each pyroelectric infrared detector 200 includes a support member (membrane) 210 linked
to two posts 104, and an infrared detection element (one example of a pyroelectric detection element) 220. The area
occupied by the pyroelectric infrared detection element 220 of one cell is 10 3 10 mm, for example.
[0042] Besides being connected to the two posts 104, the pyroelectric infrared detector 200 of each cell is in a non-con-
tacting state, a cavity 102 (see FIG. 3) is formed below the pyroelectric infrared detector 200, and opening parts 102A
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communicated with the cavity 102 are provided on the periphery of the pyroelectric infrared detector 200 in plan view.
The pyroelectric infrared detector 200 of each cell is thereby thermally separated from the base part 100 as well as from
the pyroelectric infrared detectors 200 of other cells.
[0043] The support member 210 has a mounting part 210A for mounting and supporting the pyroelectric infrared
detection element 220, and two arms 210B linked to the post 104. The two arms 210B are formed so as to extend
redundantly and with a narrow width in order to thermally separate the pyroelectric infrared detection element 220.
[0044] FIG. 2 is a plan view which omits the members above the wiring layers connected to the upper electrodes, and
FIG. 2 shows a first electrode (lower electrode) wiring layer 222 and a second electrode (upper electrode) wiring layer
224 connected to the pyroelectric infrared detection element 220. The first and second electrode wiring layers 222, 224
extend along the arms 210B, and are connected to a circuit inside the base part 100 via the posts 104. The first and
second electrode wiring layers 222, 224 are also formed so as to extend redundantly and with a narrow width in order
to thermally separate the pyroelectric infrared detection element 220.

2. Overview of the Pyroelectric Infrared Detector

[0045] FIG. 3 is a sectional view showing the pyroelectric infrared detector 200 shown in FIG. 2. FIG. 4 is a partial
sectional view showing the pyroelectric infrared detector 200 during the manufacturing process. In FIG. 4, the cavity
102 is embedded by a sacrificial layer 150. The sacrificial layer 150 is present from before the step of forming the support
member 210 and the pyroelectric infrared detection element 220 until after this formation step, and is removed by isotropic
etching after the step of forming the pyroelectric infrared detection element 220.
[0046] As shown in FIG. 3, the base part 100 includes a substrate, e.g., a silicon substrate 110, and a spacer layer
120 formed by an interlayer insulation layer on the silicon substrate 110. The post 104 is formed by etching the spacer
layer 120. A plug 106 connected to one of the first and second electrode wiring layers 222, 224 may be disposed at the
post 104. The plug 106 is connected to a row selection circuit (row driver) provided to the silicon substrate 110, or a
read circuit for reading data from an optical detector via a column line. The cavity 102 is formed at the same time as the
post 104 by etching the spacer layer 120. The opening parts 102A shown in FIG. 2 are formed by pattern etching the
support member 210.
[0047] The pyroelectric infrared detection element 220 mounted on the support member 210 includes a capacitor 230.
The capacitor 230 includes a pyroelectric body 232, a first electrode (lower electrode) 234 connected to the lower surface
of the pyroelectric body 232, and a second electrode (upper electrode) 236 connected to the upper surface of the
pyroelectric body 232. The first electrode 234 may include an adhesive layer 234D for increasing adhesion to a first
layer member (e.g., SiO2) of the support member 210.
[0048] The capacitor 230 is covered by a reducing gas barrier layer (second reducing gas barrier layer) 240 for
suppressing penetration of reducing gas (hydrogen, water vapor, OH groups, methyl groups, and the like) into the
capacitor 230 during steps after formation of the capacitor 230. The reason for this is that the pyroelectric body (e.g.,
PZT or the like) 232 of the capacitor 230 is an oxide, and when an oxide is reduced, oxygen deficit occurs and the
pyroelectric effects are compromised.
[0049] The reducing gas barrier layer 240 includes a first barrier layer 242 and a second barrier layer 244, as shown
in FIG. 4. The first barrier layer 242 can be formed by forming a film of aluminum oxide Al2O3, for example, by sputtering.
Since reducing gas is not used in sputtering, no reduction of the capacitor 230 occurs. The second barrier layer 244 can
be formed by forming a film of aluminum oxide Al2O3, for example, by Atomic Layer Chemical Vapor Deposition (ALCVD),
for example. Common CVD (Chemical Vapor Deposition) methods use reducing gas, but the capacitor 230 is isolated
from the reducing gas by the first barrier layer 242.
[0050] The total layer thickness of the reducing gas barrier layer 240 herein is 50 to 70 nm, e.g., 60 nm. At this time,
the layer thickness of the first barrier layer 242 formed by CVD is greater than that of the second barrier layer 244 formed
by Atomic Layer Chemical Vapor Deposition (ALCVD), and is 35 to 65 nm, e.g., 40 nm, at minimum. In contrast, the
layer thickness of the second barrier layer 244 formed by Atomic Layer Chemical Vapor Deposition (ALCVD) can be
reduced; for example, a film of aluminum oxide Al2O3 is formed having a thickness of 5 to 30 nm, e.g., 20 nm. Atomic
Layer Chemical Vapor Deposition (ALCVD) has excellent embedding characteristics in comparison with sputtering and
other methods, and can therefore be adapted for miniaturization, and the reducing gas barrier properties in the first and
second barrier layers 242, 244 can be enhanced. The first barrier layer 242 formed by sputtering is not fine in comparison
with the second barrier layer 244, but this aspect contributes to lowering the heat transfer rate thereof, and dissipation
of heat from the capacitor 230 can therefore be prevented.
[0051] An interlayer insulation layer (broadly referred to as an electric insulation layer) 250 is formed on the reducing
gas barrier layer 240. Hydrogen gas, water vapor, or other reducing gas usually is formed when the starting material
gas (TEOS) of the interlayer insulation layer 250 chemically reacts. The reducing gas barrier layer 240 provided on the
periphery of the capacitor 230 protects the capacitor 230 from the reducing gas that occurs during formation of the
interlayer insulation layer 250.
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[0052] The first electrode (lower electrode) wiring layer 222 and second electrode (upper electrode) wiring layer 224
shown in FIG. 2 as well are disposed on the interlayer insulation layer 250. A first contact hole 252 and second contact
hole 254 are formed in advance in the interlayer insulation layer 250 before formation of the electrode wiring. At this
time, a contact hole is formed in the same manner in the reducing gas barrier layer 240 as well. The first electrode (lower
electrode) 234 and the first electrode wiring layer 222 are made continuous by a first plug 226 embedded in the first
contact hole 252. The second electrode (upper electrode) 236 and the second electrode wiring layer 224 are made
continuous in the same manner by a second plug 228 embedded in the second contact hole 254.
[0053] When the interlayer insulation layer 250 is not present in this arrangement, during pattern etching of the first
electrode (lower electrode) wiring layer 222 and the second electrode (upper electrode) wiring layer 224, the second
barrier layer 244 of the reducing gas barrier layer 240 beneath is etched, and the barrier properties thereof are reduced.
The interlayer insulation layer 250 is necessary in order to secure the barrier properties of the reducing gas barrier layer
240.
[0054] The interlayer insulation layer 250 preferably has a low hydrogen content. The interlayer insulation layer 250
is therefore degassed by annealing. The hydrogen content of the interlayer insulation layer 250 is thereby made lower
than that of a passivation layer 260 for covering the first and second electrode wiring layers 222, 224.
[0055] Since the reducing gas barrier layer 240 at the top of the capacitor 230 is devoid of contact holes and closed
when the interlayer insulation layer 250 is formed, the reducing gas during formation of the interlayer insulation layer
250 does not penetrate into the capacitor 230. However, the barrier properties decline after the contact hole is formed
in the reducing gas barrier layer 240. As an example of a technique for preventing this phenomenon, the first and second
plugs 226, 228 are formed by a plurality of layers 228A, 228B (only the second plug 228 is shown in FIG. 4), as shown
in FIG. 4, and a barrier metal layer is used in the first layer 228A. Reducing gas barrier properties are ensured by the
barrier metal of the first layer 228A. Highly diffusible metals such as titanium Ti are not preferred as the barrier metal of
the first layer 228A, and titanium aluminum nitride TiAlN, which has minimal diffusibility and high reducing gas barrier
properties, can be used. A reducing gas barrier layer (third reducing gas barrier) 290 may be additionally provided so
as to surround at least the second plug 228 as shown in FIG. 5, as a method for stopping the penetration of reducing
gas from the contact hole. This reducing gas barrier layer 290 may also serve as the barrier metal 228A of the second
plug 228, or the barrier metal 228A may be removed. The reducing gas barrier layer 290 may also coat the first plug
226. The reducing gas barrier layer 290 can be formed by forming a film of aluminum oxide Al2O3, for example, having
a thickness of 20 to 50 nm by Atomic Layer Chemical Vapor Deposition (ALCVD).
[0056] The SiO2 or SiN passivation layer 260 is provided so as to cover the first and second electrode wiring layers
222, 224. An infrared-absorbing body (one example of a light-absorbing member) 270 is provided on the passivation
layer 260 above at least the capacitor 230. The passivation layer 260 is also formed from SiO2 or SiN, but is preferably
formed from a different type of material which has a high etching selection ratio with respect to the passivation layer 260
below, due to the need for pattern etching of the infrared-absorbing body 270. Infrared rays are incident on the infrared-
absorbing body 270 from the direction of the arrow in FIG. 2, and the infrared-absorbing body 270 evolves heat in
accordance with the amount of infrared rays absorbed. This heat is transmitted to the pyroelectric body 232, whereby
the amount of spontaneous polarization of the capacitor 230 varies according to the heat, and the infrared rays can be
detected by detecting the charge due to the spontaneous polarization. The infrared-absorbing body 270 is not limited
to being provided separately from the capacitor 230, and need not be provided separately in a case in which the infrared-
absorbing body 270 is present within the capacitor 230.
[0057] Even when reducing gas is generated during CVD formation of the passivation layer 260 or the infrared-ab-
sorbing body 270, the capacitor 230 is protected by the reducing gas barrier layer 240 and the barrier metals in the first
and second plugs 226, 228.
[0058] A reducing gas barrier layer 280 is provided so as to cover the external surface of the pyroelectric infrared
detector 200 which includes the infrared-absorbing body 270. The reducing gas barrier layer 280 must be formed with
a smaller thickness than the reducing gas barrier layer 240, for example, in order to increase the transmittance of infrared
rays (in the wavelength spectrum of 8 to 14 mm) incident on the infrared-absorbing body 270. For this purpose, Atomic
Layer Chemical Vapor Deposition (ALCVD) is used, which is capable of adjusting the layer thickness at a level corre-
sponding to the size of an atom. The reason for this is that the layer formed by a common CVD method is too thick, and
infrared transmittance is adversely affected. In the present embodiment, a film is formed having a thickness of 10 to 50
nm, e.g., 20 nm, from aluminum oxide Al2O3, for example. As described above, Atomic Layer Chemical Vapor Deposition
(ALCVD) has excellent embedding characteristics in comparison with sputtering and other methods, and is therefore
adapted to miniaturization, a precise film can be formed at the atomic level, and reducing gas barrier properties can be
increased even in a thin film.
[0059] On the side of the base part 100, an etching stop layer 130 for use during isotropic etching of the sacrificial
layer 150 (see FIG. 4) embedded in the cavity 102 in the process of manufacturing the pyroelectric infrared detector
200 is formed on a wall part for defining the cavity 102, i.e., a side wall 104A and a bottom wall 100A for defining the
cavity. An etching stop layer 140 is formed in the same manner on a lower surface (upper surface of the sacrificial layer
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150) of the support member 210. In the present embodiment, the reducing gas barrier layer 280 is formed from the same
material as the etching stop layers 130, 140. In other words, the etching stop layers 130, 140 also have reducing gas
barrier properties. The etching stop layers 130, 140 are also formed by forming films of aluminum oxide Al2O3 having a
thickness of 20 to 50 nm by Atomic Layer Chemical Vapor Deposition (ALCVD). The etching stop layers 130, 140 may
thereby also have reducing gas barrier properties.
[0060] Since the etching stop layer 140 has reducing gas barrier properties, when the sacrificial layer 150 is isotropically
etched by hydrofluoric acid in a reductive atmosphere, it is possible to keep the reducing gas from passing through the
support member 210 and penetrating into the capacitor 230. Since the etching stop layer 130 for covering the base part
100 has reducing gas barrier properties, it is possible to keep the transistors or wiring of the circuit in the base part 100
from being reduced and degraded.

3. Characteristic Structure of the Pyroelectric Infrared Detector

3.1 Reducing gas Barrier Properties

[0061] The reducing gas barrier properties of the pyroelectric infrared detector 200 of the present embodiment will be
described with reference to FIGS. 1 and 6. As described above, the characteristics of the pyroelectric infrared detector
200 are degraded when oxygen deficit occurs in the pyroelectric body 232 of the capacitor 230 due to reducing gas (H2,
OH groups, or the like). Therefore, since a sacrificial layer 150 is etched by an etchant having reducing properties, e.g.,
hydrofluoric acid or the like, in a step subsequent to completion of the support member 210 and the pyroelectric detection
element 220, it is extremely important that reducing gas barrier properties be maintained in the pyroelectric detector 200.
[0062] The first reducing gas barrier layers 140, 280 will first be described. The first reducing gas barrier layers 140,
280 also serve as etching stop layers for preventing the support member 210 and pyroelectric infrared detection element
220 from being etched when the sacrificial layer 150 is isotropically etched.
[0063] As shown in FIG. 1, the first reducing gas barrier layers 140, 280 cover a first surface (back surface or lower
surface) 211B of the support member 210, a side surface 211C of the support member 210 facing the opening part
102A, and an external surface 220A of the support member 210 and pyroelectric infrared detection element 220 exposed
as viewed from the side of the pyroelectric infrared detection element 220 (from above in FIG. 1); i.e., the fully exposed
surfaces of the support member 210 and the infrared detection element 220 that come in contact with the etchant are
covered. The etching stop layers 140, 280 lose the function thereof after etching, but in the present embodiment, the
etching stop layers 140, 280 remain without being removed after etching, and are made to function as first reducing gas
barrier layers.
[0064] The reducing gas barrier layer 140 of the first reducing gas barrier layers 140, 280 covers the first surface (back
surface or lower surface) 211B of the support member 210, and therefore can block reductive obstructive factors from
below the capacitor 230. An example of a reductive obstructive factor from below the capacitor 230 is hydrogen gas
generated from the hydrofluoric acid used during isotropic etching of the sacrificial layer 150, or reductive degassing
(H2, OH groups, or the like) from the moisture content of the spacer layer (SiO2) 120 below the support member 210
during high-temperature processing at 400°C or higher, e.g., baking of the pyroelectric body 232 or degassing of the
interlayer insulation layer 250, for example.
[0065] The reducing gas barrier layer 280 of the first reducing gas barrier layers 140, 280 covers the capacitor 230
from above, and therefore can block reductive obstructive factors from above the capacitor 230. An example of a reductive
obstructive factor from above the capacitor 230 is hydrogen gas generated from the hydrofluoric acid used during isotropic
etching of the sacrificial layer 150.
[0066] Next, in the present embodiment, the pyroelectric infrared element 200 includes the pyroelectric body 232
between the first electrode 234 and the second electrode 236, and includes the capacitor 230 in which the amount of
polarization varies based on the amount of heat (temperature) due to incident light, and the infrared-absorbing body
(one example of a light-absorbing member) 270 for absorbing infrared rays (one example of light) and converting the
absorbed infrared rays into heat, the infrared-absorbing body 270 being disposed on the side of the external surface
220A of the infrared detection element 200, and the barrier layer 280 of the first reducing gas barrier layers 140, 280
may be formed so as to cover the infrared-absorbing body 270, as shown in FIGS. 3 through 5.
[0067] Through this configuration, reductive obstructive factors from the side of the infrared-absorbing body 270 can
be blocked by the reducing gas barrier layer 280. The reducing gas barrier layer 280 may also serve as an etching stop
layer for preventing the infrared-absorbing body 270 from being etched during etching of the sacrificial layer 150.
[0068] The capacitor 230 may be configured so that the first electrode 234 is mounted on the support member 210,
the second plug 228 connected to the second electrode 236 is provided, and the infrared-absorbing body 270 is formed
so as to cover the second plug 228, as shown in FIGS. 3 through 5.
[0069] In a case in which the infrared-absorbing body 270 is formed so as to cover the second plug 228, reductive
obstructive factors penetrating from the second plug 228 can be blocked by the reducing gas barrier layer 280. Unlike
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the configuration shown in FIGS. 3 through 5, the infrared-absorbing body 270 may be formed so as to cover the first
plug 226 as well. Through this configuration, reductive obstructive factors penetrating from the first plug 226 can be
blocked by the reducing gas barrier layer 280. However, the infrared-absorbing body 270 is not limited to being formed
so as to cover the plugs 226, 228, and the infrared-absorbing body 270 may also be adapted so as to be formed in
overhanging fashion by a thin film member in a so-called umbrella-type configuration. In this case as well, the umbrella-
type infrared-absorbing member can be covered, but the reducing gas barrier layer 280 can be made to function as only
an etching stop layer for preventing the umbrella-type infrared-absorbing member from being etched during etching of
the sacrificial layer 150.
[0070] Furthermore, a second reducing gas barrier layer 240 for coating at least a side surface of the capacitor 230
may be further provided in the present embodiment. In this instance, the reducing gas barrier layer 280 that covers the
external surface 220A of the pyroelectric infrared detection element 220 and the support member 210 among the first
reducing gas barrier layers 140, 280 may be formed so as to have a layer thickness less than that of the second reducing
gas barrier layer 240. Through this configuration, adverse effects on infrared transmission characteristics are reduced
by reducing the thickness of the reducing gas barrier layer 280 provided in the path of incidence of infrared rays.
[0071] In the present embodiment, the electrical insulation layer (interlayer insulation layer) 250 is provided for covering
the second reducing gas barrier layer 240, as shown in FIGS. 3 through 5, and the electrical insulation layer 250 may
be subjected to degassing treatment by annealing at a high temperature of 400°C or higher. Through this configuration,
it is possible to reduce the occurrence of a phenomenon whereby the electrical insulation layer 250 adjacent to the
second reducing gas barrier layer 240 causes degassing. Since the release of gas from the electrical insulation layer is
thereby reduced even when annealing is performed subsequent to the step of forming the electrical insulation layer 250,
the barrier properties of the second reducing gas barrier layer 240 can be maintained.
[0072] In the present embodiment, the second plug 228 fills in a contact hole formed through the second reducing gas
barrier layer 240 and the electrical insulation layer 250, and the second electrode wiring layer 224 formed on the electrical
insulation layer 250 and connected to the second plug 228, and the third reducing gas barrier layer 290 formed on the
electrical insulation layer and the electrode wiring layer 250 may be further provided, as shown in FIG. 5.
[0073] Through this configuration, even when a contact hole is formed in the second reducing gas barrier layer 240,
and the barrier properties of the second reducing gas barrier layer 240 are lost, the passage route of reducing gas can
be blocked by the third reducing gas barrier layer 290.
[0074] In the support member 210 of the present embodiment on which the capacitor 230 is mounted, since residual
stress causes curvature to occur when a single layer is used, the support member 210 is formed by a plurality of layers,
e.g., three layers, so that the stress that causes curvature is cancelled out by the residual stresses of both tension and
compression, as shown in FIG. 4.
[0075] In order from the capacitor 230 side, a first layer member 212 is composed of an oxide film (e.g., SiO2), a
second layer member 214 is composed of a nitride film (e.g., Si3N4), and a third layer member 216 is composed of an
oxide film (e.g., Si02, the same as the first layer member 212). Since the oxide films and the nitride film are stressed in
opposite directions, the stress which causes curvature in the support member can be cancelled out.
[0076] Since a nitride film (e.g., Si3N4) has reducing gas barrier properties, the second layer member 214 of the support
member 210 also functions to block reductive obstructive factors from penetrating from the side of the support member
210 to the pyroelectric body 232 of the capacitor 230.
[0077] Evaporation vapor sometimes forms inside the capacitor 230 in the baking step of the pyroelectric body 232
and during other high-temperature processing, but an escape route for this vapor is maintained by the first layer member
212 of the support member 210, as indicated by the arrow in FIG. 4. In other words, in order to allow evaporation vapor
formed inside the capacitor 230 to escape, it is better to provide gas barrier properties to the second layer member 214
than to provide gas barrier properties to the first layer member 212.
[0078] The first and second electrodes 234, 236 adjacent to the pyroelectric body 232 of the capacitor 230 are each
formed by laminate structures of a plurality of types of films in the present embodiment, and the formation of one layer
234B, 236B of each as reducing gas barrier layers will be described hereinafter.

3.2 Combined Use of the First Reducing Gas Barrier Layers as Etching Stop Layers

[0079] The combined use of the first reducing gas barrier layers 140, 280 as etching stop layers will be described in
the context of the main steps of manufacturing the pyroelectric infrared detector 200, with reference to FIGS. 7 through 11.
[0080] First, as shown in FIG. 7, the spacer layer (SiO2) 120 formed on the silicon substrate 110 is etched to form the
cavity 102 and the post 104. The first etching stop layer 130 is then formed on the wall portions which define the cavity
102, i.e., the side wall 104A, of the post 104 and the bottom wall 100A for defining the cavity 102. The first etching stop
layer 130 can be formed by forming a film of aluminum oxide Al2O3 having a thickness of 20 to 50 nm by Atomic Layer
Chemical Vapor Deposition (ALCVD).
[0081] The sacrificial layer 150 is then formed in the cavity 102 by depositing SiO2, for example, by CVD, as shown
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in FIG. 8. The sacrificial layer 150 is flattened by CMP so as to be flush with the first etching stop layer 130 on the post 104.
[0082] The second etching stop layer 140 is then formed on the entire surface of the sacrificial layer 150 and the first
etching stop layer 130 at the top surface of the post 104, as shown in FIG. 9. The second etching stop layer 140 is also
formed by forming a film of aluminum oxide Al2O3 having a thickness of 20 to 50 nm by Atomic Layer Chemical Vapor
Deposition (ALCVD).
[0083] The support member 210 is then formed on the entire surface of the second etching stop layer 140, and the
infrared detection element 220 is formed on the support member 210, as shown in FIG. 10. For example, after the
infrared-absorbing body 270 is formed, a resist material is applied to the entire surface thereof and exposed, the support
member 210 formed on the entire surface of the sacrificial layer 150 is subsequently pattern-etched, and the opening
parts 102A are formed along the outline of the support member 210 shown in FIG. 2. At this time, the second etching
stop layer 140 in the opening parts 102A is removed, and the sacrificial layer 150 is exposed.
[0084] After the resist material is removed, the third etching stop layer 280 is formed on the entire surface, as shown
in FIG. 10. The third etching stop layer 280 is formed by a thin film having a thickness of about 20 nm, for example, by
forming a film of aluminum oxide Al2O3 by Atomic Layer Chemical Vapor Deposition (ALCVD).
[0085] At this time, the third etching stop layer 280 covers the side surface 211C of the support member 210 facing
the opening parts 102A, and an external surface 200A of the support member 210 and the infrared detection element
220 exposed in plan view, and is also deposited so as to overlap the sacrificial layer 150 in the opening parts 102A.
[0086] The third etching stop layer 280 in the opening parts 102A is then removed by etching, and the sacrificial layer
150 is subsequently removed by isotropic etching with hydrofluoric acid or the like, as shown in FIG. 11. The etchant at
this time penetrates from the opening parts 102A shown in FIGS. 2 and 11 and comes in contact with the sacrificial
layer, and isotropic etching proceeds while the etchant flows around toward the back side (downward) of the support
member 210. The sacrificial layer 150 is thereby removed, and the cavity 102 is formed, as shown in FIG. 1.
[0087] During this isotropic etching, the first etching stop layer 130, the second etching stop layer 140, and the third
etching stop layer 280 protect the base part 100, the lower surface (first surface) 211 of the support member 210, and
the external surface 200A of the support member 210 and the infrared detection element 220, respectively. At the same
time, the second etching stop layer 140 and the third etching stop layer 280 can be made to function as first reducing
gas barrier layers during the manufacturing steps which include etching of the sacrificial layer 150, as well as after
completion of the finished product.

3.3 Thermal Conductance

[0088] FIG. 6 is a simplified sectional view showing the structure of the capacitor 230 of the present embodiment in
further detail. As described above, the capacitor 230 includes a pyroelectric body 232 between the first electrode (lower
electrode) 234 and the second electrode (upper electrode) 236. The capacitor 230 is mounted and supported on a
second surface or second side (lower surface or lower side in FIGS. 1, 3, and 6) 211A which faces a first surface or first
side (upper surface or upper side in FIGS. 1, 3, and 6) 211B at which the support member 210 faces the cavity 102.
Infrared rays can be detected by utilizing a change (pyroelectric effect or pyroelectronic effect) in the amount of spon-
taneous polarization of the pyroelectric body 232 according to the light intensity (temperature) of the incident infrared
rays. In the present embodiment, the incident infrared rays are absorbed by the infrared-absorbing body 270, heat is
evolved by the infrared-absorbing body 270, and the heat evolved by the infrared-absorbing body 270 is transmitted via
a solid heat transfer path between the infrared-absorbing body 270 and the pyroelectric body 232.
[0089] In the capacitor 230 of the present embodiment, the thermal conductance G1 of the first electrode (lower
electrode) 234 adjacent to the support member 210 is less than the thermal conductance G2 of the second electrode
(upper electrode) 236. Through this configuration, the heat caused by the infrared rays is readily transmitted to the
pyroelectric body 232 via the second electrode (upper electrode) 236, the heat of the pyroelectric body 232 does not
readily escape to the support member 210 via the first electrode (lower electrode) 234, and the signal sensitivity of the
infrared detection element 220 is enhanced.
[0090] The structure of the capacitor 230 having the characteristics described above will be described in further detail
with reference to FIG. 6. First, the thickness T1 of the first electrode (lower electrode) 234 is greater than that of the
second electrode (upper electrode) 236 (T1> T2). The thermal conductance G1 of the first electrode (lower electrode)
234 is such that G1 = λ1/T1, where λ1 is the thermal conductivity of the first electrode (lower electrode) 234. The thermal
conductance G2 of the second electrode (upper electrode) 236 is such that G2 = λ2/T2, where λ2 is the thermal con-
ductance of the second electrode (upper electrode) 236.
[0091] In order to obtain a thermal conductance relationship of G1 < G2, when the first and second electrodes 234,
236 are both formed from the same single material, such as platinum Pt or iridium Ir, then λ1 = λ2, and T1 > T2 from
FIG. 6. The relationship G1 < G2 can therefore be satisfied.
[0092] A case in which the first and second electrodes 234, 236 are ach formed from the same material will first be
considered. In the capacitor 0230, in order for the crystal direction of the pyroelectric body 232 to be aligned, it is
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necessary to align the crystal lattice level of the boundary of the lower layer on which the pyroelectric body 232 is formed
with the first electrode 234. In other words, although the first electrode 234 has the function of a crystal seed layer,
platinum Pt has strong self-orienting properties and is therefore preferred as the first electrode 234. Iridium Ir is also
suitable as a seed layer material.
[0093] In the second electrode (upper electrode) 236, the crystal orientations are preferably continuously related from
the first electrode 234 through the pyroelectric body 232 and the second electrode 236, without breaking down the crystal
properties of the pyroelectric body 232. The second electrode 236 is therefore preferably formed from the same material
as the first electrode 234.
[0094] When the second electrode 236 is thus formed by the same material, e.g., Pt, Ir, or another metal, as the first
electrode 234, the upper surface of the second electrode 236 can be used as a reflective surface, In this case, as shown
in FIG. 6, the distance L from the top surface of the infrared-absorbing body 270 to the top surface of the second electrode
236 is preferably λ /4 (where λ is the detection wavelength of infrared rays). Through this configuration, multiple reflection
of infrared rays of the detection wavelength λ occurs between the top surface of the infrared-absorbing body 270 and
the top surface of the second electrode 236, and infrared rays of the detection wavelength λ can therefore be efficiently
absorbed by the infrared-absorbing body 270.

3.4 Electrode Multilayer Structure

[0095] The structure of the capacitor 230 of the present embodiment shown in FIG. 6 will next be described. In the
capacitor 230 shown in FIG. 6, the preferred orientation directions of the pyroelectric body 232, the first electrode 234,
and the second electrode 236 are aligned with the (111) plane direction, for example. Through a preferred orientation
in the (111) plane direction, the orientation rate of (111) orientation with respect to other plane directions is controlled
to 90% or higher, for example. The (100) orientation or other orientation is more preferred than the (111) orientation in
order to increase the pyroelectric coefficient, but the (111) orientation is used so as to make polarization easy to control
with respect to the applied field direction. However, the preferred orientation direction is not limited to this configuration.
[0096] The first electrode 234 may include, in order from the support member 210, an orientation control layer (e.g.,
Ir) 234A for controlling the orientation so as to give the first electrode 234 a preferred orientation in the (111) plane, for
example, a first reducing gas barrier layer (e.g., IrOx) 234B, and a preferentially-oriented seed layer (e.g., Pt) 234C.
[0097] The second electrode 236 may include, in order from the pyroelectric body 232, an orientation alignment layer
(e.g., Pt) 236A in which the crystal alignment is aligned with the pyroelectric body 232, a second reducing gas barrier
layer (e.g., IrOx) 236B, and a resistance-lowering layer (e.g., Ir) 236C for lowering the resistance of the bonded surface
with the second plug 228 connected to the second electrode 236.
[0098] The first and second electrodes 234, 236 of the capacitor 230 are provided with a multilayer structure in the
present embodiment so that the pyroelectric infrared detection element 220 is processed with minimal damage and
without reducing the capability thereof despite the small heat capacity thereof, the crystal lattice levels are aligned at
each boundary, and the pyroelectric body (oxide) 232 is isolated from reducing gas even when the periphery of the
capacitor 230 is exposed to a reductive atmosphere during manufacturing or use.
[0099] The pyroelectric body 232 is formed by growing a crystal of PZT (lead zirconate titanate: generic name for
Pb(Zr, Ti)O3), PZTN (generic name for the substance obtained by adding Nb to PZT), or the like with a preferred orientation
in the (111) plane direction, for example. The use of PZTN is preferred, because even a thin film is not readily reduced,
and oxygen deficit can be suppressed. In order to obtain directional crystallization of the pyroelectric body 232, directional
crystallization is performed from the stage of forming the first electrode 234 as the layer under the pyroelectric body 232.
[0100] The Ir layer 234A for functioning as an orientation control layer is therefore formed on the lower electrode 234
by sputtering. A titanium aluminum nitride (TiAlOX) layer or a titanium nitride (TiN) layer, for example, as the adhesive
layer 234D may also be formed under the orientation control layer 234A, as shown in FIG. 6. The reason for this is that
adhesion may be difficult to maintain, depending on the material of the support member 210. When the first layer member
212 of the support member 210 positioned beneath the adhesive layer 234D is formed from SiO2, the first layer member
212 is preferably formed by an amorphous material or a material having smaller grains than polysilicon. The smoothness
of the surface of the support member 210 on which the capacitor 230 is mounted can thereby be maintained. When the
surface on which the orientation control layer 234A is formed is rough, the irregularities of the rough surface are reflected
in the growth of the crystal, and a rough surface is therefore not preferred.
[0101] In order to isolate the pyroelectric body 232 from reductive obstructive factors from below the capacitor 230,
the IrOx layer 234B for functioning as a reducing gas barrier layer in the first electrode 234 is used together with the
second layer member (e.g., Si3N4) 214 of the support member 210, and the etching stop layer (e.g., Al2O3) 140 of the
support member 210, which exhibit reducing gas barrier properties. The reducing gas used in degassing from the base
part 100 during baking or other annealing steps of the pyroelectric body (ceramic) 232, or in the isotropic etching step
of the sacrificial layer 150, for example, is a reductive obstructive factor.
[0102] The IrOx layer 234B as such has minimal crystallinity, but the IrOx layer 234B is in a metal-metal oxide rela-



EP 2 372 327 B1

11

5

10

15

20

25

30

35

40

45

50

55

tionship with the Ir layer 234A and thus has good compatibility therewith, and can therefore have the same preferred
orientation direction as the Ir layer 234A.
[0103] The Pt layer 234C for functioning as a seed layer in the first electrode 234 is a seed layer for the preferred
orientation of the pyroelectric body 232, and has the (111) orientation. In the present embodiment, the Pt layer 234C
has a two-layer structure. The first Pt layer forms the basis of the (111) orientation, microroughness is formed on the
surface by the second Pt layer, and the Pt layer 234C thereby functions as a seed layer for preferred orientation of the
pyroelectric body 232. The pyroelectric body 232 is in the (111) orientation after the fashion of the seed layer 234C.
[0104] In the second electrode 236, since the boundaries of sputtered films are physically rough, trap sites occur, and
there is a risk of degraded characteristics, the lattice alignment is reconstructed on the crystal level so that the crystal
orientations of the first electrode 234, the pyroelectric body 232, and the second electrode 236 are continuously related.
[0105] The Pt layer 236A in the second electrode 236 is formed by sputtering, but the crystal direction of the boundary
immediately after sputtering is not continuous. Therefore, an annealing process is subsequently performed to re-crys-
tallize the Pt layer 236A. In other words, the Pt layer 236A functions as an orientation alignment layer in which the crystal
orientation is aligned with the pyroelectric body 232.
[0106] The IrOx layer 236B in the second electrode 236 functions as a barrier for reductive obstructive factors from
above the capacitor 230. Since the IrOx layer 236B has a high resistance value, the Ir layer 236C in the second electrode
236 is used to lower the resistance value with respect to the second plug 228. The Ir layer 236C is in a metal oxide-metal
relationship with the IrOx layer 236B and thus has good compatibility therewith, and can therefore have the same
preferred orientation direction as the IrOx layer 236B.
[0107] In the present embodiment, the first and second electrodes 234, 236 thus have multiple layers arranged in the
sequence Pt, IrOx, Ir from the pyroelectric body 232, and the materials forming the first and second electrodes 234, 236
are arranged symmetrically about the pyroelectric body 232.
[0108] However, the thicknesses of each layer of the multilayer structures forming the first and second electrodes 234,
236 are asymmetrical about the pyroelectric body 232. The total thickness T1 of the first electrode 234 and the total
thickness T2 of the second electrode 236 satisfy the relationship (T1 > T2) as also described above. The thermal
conductivities of the Ir layer 234A, IrOx layer 234B, and Pt layer 234C of the first electrode 234 are designated as λ 1,
λ2, and λ3, respectively, and the thicknesses thereof are designated as T11, T12, and T13, respectively. The thermal
conductivities of the Ir layer 236C, IrOx layer 236B, and Pt layer 236A of the second electrode 236 are also designated
as λ1, λ2, and λ3, respectively, and the thicknesses thereof are designated as T21, T22, and T23, respectively.
[0109] When the thermal conductances of the Ir layer 234A, IrOx layer 234B, and Pt layer 234C of the first electrode
234 are designated as G11, G12, and G13, respectively, G11 =λ1/T1, G12 = λ2/T12, and G13 = λ3/T13. When the
thermal conductances of the Ir layer 236C, IrOx layer 236B, and Pt layer 236A of the second electrode 236 are designated
as G21, G22, and G23, respectively, G21 = λ1/T21, G22 = λ2/T22, and G23 = λ3/T23.
[0110] Since 1/G1 = (1/G11) + (1/G12) + (1/G13), the total thermal conductance G1 of the first electrode 234 is
expressed by the equation (1) below.
[0111]

[0112] In the same manner, since 1/G2 = (1/G21) + (1/G22) + (1/G23), the total thermal conductance G2 of the second
electrode 236 is expressed by the equation (2) below.
[0113]

[0114] The thicknesses of each layer of the multilayer structure s forming the first and second electrodes 234, 236
are substantially in the relationships described below under conditions that satisfy T1 1 + T12 + T13 = T1 > T2 = T21 +
T22 + T23.
[0115] Ir layers 234A, 236C T11:T21 = 1:0.7
[0116] IrOx layers 234B, 236B T12:T22 = 0.3:1
[0117] Pt layers 234C, 236A T13:T231=3: 1
[0118] The reasons for adopting such layer thickness relationships are as follows. First, regarding the Ir layers 234A,
236C, since the Ir layer 234A in the first electrode 234 functions as an orientation control layer, a predetermined layer
thickness is necessary in order to impart orientation properties, whereas the purpose of the Ir layer 236C of the second
electrode 236 is to lower resistance, and lower resistance can be obtained the thinner the layer is.
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[0119] Next, regarding the IrOx layers 234B, 236B, barrier properties against reductive obstructive factors from below
and above the capacitor 230 are obtained by joint use of other barrier layers (the second layer member 214, the reducing
gas barrier layer 240, and the etching stop layers/reducing gas barrier layers 140, 280), and the IrOx layer 234B of the
first electrode 234 is formed having a small thickness, but the thickness of the IrOx layer 236B of the second electrode
is increased to compensate for low barrier properties in the second plug 228.
[0120] Lastly, regarding the Pt layers 234C, 236A, the Pt layer 234C in the first electrode 234 functions as a seed
layer for determining the preferred orientation of the pyroelectric body 232, and therefore must have a predetermined
layer thickness, whereas the purpose of the Pt layer 236A of the second electrode 236 is to function as an orientation
alignment layer aligned with the orientation of the pyroelectric body 232, and the Pt layer 236A may therefore be formed
with a smaller thickness than the Pt layer 234C in the first electrode 234.
[0121] The thickness ratio of the Ir layer 234A, IrOx layer 234B, and Pt layer 234C of the first electrode 234 is set so
that T1 1:T12:T13 = 10:3:15, for example, and the thickness ratio of the Ir layer 236C, IrOx layer 236B, and Pt layer
236A of the second electrode 236 is set so that T21:T22:T23 = 7:10:5, for example.
[0122] The thermal conductivity λ3 of Pt is equal to 71.6 (W/m•K), and the thermal conductivity λ1 of Ir is equal to 147
(W/m•K), which is substantially twice the thermal conductivity λ3 of Pt. The thermal conductivity λ2 of IrOx varies according
to the temperature or the oxygen/metal ratio (O/M), but does not exceed the thermal conductivity λ1 of Ir. When the
layer thickness relationships and thermal conductivity relationships described above are substituted into Equations (1)
and (2) to calculate the size relationship between G1 and G2, it is apparent that G1 < G2. Thus, even when the first and
second electrodes 234, 236 are endowed with a multilayer structure as in the present embodiment, the expression G 1
< G2 is satisfied from the relationship of the thermal conductivities and layer thicknesses.
[0123] When the first electrode 234 has the adhesive layer 234D on the bonded surface with the support member 210
as described above, the thermal conductance G1 of the first electrode 234 is reduced, and the relationship G1 < G2 is
easily satisfied.
[0124] Since the etching mask of the capacitor 230 degrades as etching proceeds, the side walls of the capacitor 230
acquire a tapered shape which is narrower at the top and wider at the bottom as shown in FIG. 6, the more layers are
added to the structure. However, since the taper angle with respect to the horizontal surface is about 80 degrees,
considering that the total height of the capacitor 230 is on the order of nanometers, the increase in surface area of the
first electrode 234 with respect to the second electrode 236 is small. The amount of heat transferred by the first electrode
234 can thereby be kept smaller than the amount of heat transferred by the second electrode 236, based on the relationship
between the thermal conductance values of the first and second electrodes 234, 236.

3.5 Modifications of the Capacitor Structure

[0125] A single-layer structure and multilayer structure are described above for the first and second electrodes 234,
236 of the capacitor 230, but various other combinations of structures are possible which produce the thermal conductance
relationship G1 < G2 while maintaining the function of the capacitor 230.
[0126] First, the Ir layer 236C of the second electrode 236 may be omitted. The reason for this is that in this case, the
object of lowering resistance is achieved in the same manner when Ir, for example, is used as the material of the second
plug 228. Through this configuration, since the thermal conductance G2 of the second electrode 236 is greater than in
the case shown in FIG. 6, the relationship G1 < G2 is easily satisfied. A reflective surface for defining L = λ/4 shown in
FIG. 6 takes the place of the Pt layer 236A of the second electrode 236 in this case, but a multiple reflection surface
can be maintained in the same manner.
[0127] Next, the thickness of the IrOx layer 236B in the second electrode 236 in FIG. 6 may be made equal to or less
than the thickness of the IrOx layer 234B in the first electrode 234. As described above, since the barrier properties
against reductive obstructive factors from below and above the capacitor 230 are obtained by joint use of other barrier
layers (the second layer member 214, the reducing gas barrier layer 240, and the etching stop layers/reducing gas
barrier layers 140, 280), when the reducing gas barrier properties in the second plug 228 are increased by the configuration
shown in FIG. 5, for example, there is no need for the thickness of the IrOx layer 236B in the second electrode 236 to
be greater than the thickness of the IrOx layer 23413 in the first electrode 234. Through this configuration, the thermal
conductance G2 of the second electrode 236 further increases, and the relationship G1 < G2 is easier to obtain.
[0128] Next, the IrOx layer 234B in the first electrode 234 shown in FIG. 6 may be omitted. Crystal continuity between
the Ir layer 234A and the Pt layer 234C is not hindered by omission of the IrOx layer 234B, and no problems occur with
regard to crystal orientation. When the IrOx layer 234B is omitted, the capacitor 230 has no barrier layer with respect to
reductive obstructive factors from below the capacitor 230. However, the second layer member 214 is present in the
support member 210 for supporting the capacitor 230, and the etching stop layer 140 is present on the lower surface of
the support member 210, and when the second layer member 214 and the etching stop layer 140 are formed by layers
having reducing gas barrier properties, barrier properties with respect to reductive obstructive factors from below the
capacitor 230 can be maintained in the capacitor 230.



EP 2 372 327 B1

13

5

10

15

20

25

30

35

40

45

50

55

[0129] When the IrOx layer 234B in the first electrode 234 is omitted in this arrangement, the thermal conductance
G1 of the first electrode 234 increases. It may therefore be necessary to increase the thermal conductance G2 of the
second electrode 236 as well in order to obtain the relationship G1 < G2. In this case, the IrOx layer 236B in the second
electrode 236 may be omitted, for example. Once the IrOx layer 236B is omitted, the Ir layer 236C is also no longer
necessary. The reason for this is that the Pt layer 236A functions as a resistance-lowering layer instead of the Ir layer
236C. Barrier properties with respect to reductive obstructive factors from above the capacitor 230 can be maintained
by the reducing gas barrier layer 240 described above, the barrier metal 228A shown in FIG. 4, or the reducing gas
barrier layer 290 shown in FIG. 5.
[0130] When the second electrode 236 shown in FIG. 6 is formed only by the Pt layer 236A as described above, the
first electrode 234 may be formed by the Pt layer 234C as a single layer, by the Ir layer 234A and Pt layer 234C as two
layers, or by the Ir layer 234A of FIG. 6, the IrOx layer 234B, and the Pt layer 234C as three layers. In any of these
cases, the relationship G1 < G2 can easily be obtained by making the thickness T11 of the Ir layer 234A of the first
electrode 234 greater than the thickness T21 of the Pt layer 236A of the second electrode 236 (T11 > T21), for example.

4. Electronic Instrument

[0131] FIG. 12 shows an example of the configuration of an electronic instrument which includes the pyroelectric
detector or pyroelectric detection device of the present embodiment. The electronic instrument includes an optical system
400, a sensor device (pyroelectric detection device) 410, an image processor 420, a processor 430, a storage unit 440,
an operating unit 450, and a display unit 460. The electronic instrument of the present embodiment is not limited to the
configuration shown in FIG. 12, and various modifications thereof are possible, such as omitting some constituent
elements (e.g., the optical system, operating unit, display unit, or other components) or adding other constituent elements.
[0132] The optical system 400 includes one or more lenses, for example, a drive unit for driving the lenses, and other
components. Such operations as forming an image of an object on the sensor device 410 are also performed. Focusing
and other adjustments are also performed as needed.
[0133] The sensor device 410 is formed by arranging the pyroelectric detector 200 of the present embodiment described
above in two dimensions, and a plurality of row lines (word lines, scan lines) and a plurality of column lines (data lines)
are provided. In addition to the optical detector arranged in two dimensions, the sensor device 410 may also include a
row selection circuit (row driver), a read circuit for reading data from the optical detector via the column lines, an A/D
conversion unit, and other components. Image processing of an object image can be performed by sequentially reading
data from optical detectors arranged in two dimensions.
[0134] The image processor 420 performs image correction processing and various other types of image processing
based on digital image data (pixel data) from the sensor device 410.
[0135] The processor 430 controls the electronic instrument as a whole and controls each block within the electronic
instrument. The processor 430 is realized by a CPU or the like, for example. The storage unit 440 stores various types
of information and functions as a work area for the processor 430 or the image processor 420, for example. The operating
unit 450 serves as an interface for operation of the electronic instrument by a user, and is realized by various buttons,
a GUI (graphical user interface) screen, or the like, for example. The display unit 460 displays the image acquired by
the sensor device 410, the GUI screen, and other images, for example, and is realized by a liquid crystal display, an
organic EL display, or another type of display.
[0136] A pyroelectric detector of one cell may thus be used as an infrared sensor or other sensor, or the pyroelectric
detector of one cell may be arranged along orthogonal axes in two dimensions to form the sensor device 410, in which
case a heat (light) distribution image can be provided. This sensor device 410 can be used to form an electronic instrument
for thermography, automobile navigation, a surveillance camera, or another application.
[0137] As shall be apparent, by using one cell or a plurality of cells of pyroelectric detectors as a sensor, it is possible
to form an object analysis instrument (measurement instrument) for analyzing (measuring) physical information of an
object, a security instrument for detecting fire or heat, an FA (factory automation) instrument provided in a factory or the
like, and various other electronic instruments.
[0138] FIG. 13A shows an example of the configuration of the sensor device 410 shown in FIG. 12. This sensor device
includes a sensor array 500, a row selection circuit (row driver) 510, and a read circuit 520. An A/D conversion unit 530
and a control circuit 550 may also be included. An infrared camera or the like used in a night vision instrument or the
like, for example, can be realized through the use of the sensor device described above.
[0139] A plurality of sensor cells is arrayed (arranged) along two axes as shown in FIG. 2, for example, in the sensor
array 500. A plurality of row lines (word lines, scan lines) and a plurality of column lines (data lines) are also provided.
The number of either the row lines or the column lines may be one. In a case in which there is one row line, for example,
a plurality of sensor cells is arrayed in the direction (transverse direction) of the row line in FIG. 13A. In a case in which
there is one column line, a plurality of sensor cells is arrayed in the direction (longitudinal direction) of the column line.
[0140] As shown in FIG. 13B, the sensor cells of the sensor array 500 are arranged (formed) in locations corresponding
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to the intersection positions of the row lines and the column lines. For example, a sensor cell in FIG. 13B is disposed at
a location corresponding to the intersection position of word line WL1 and column line DL1. Other sensor cells are
arranged in the same manner. The row selection circuit 510 is connected to one or more row lines, and selects each
row line. Using a QVGA (320 3 240 pixels) sensor array 500 (focal plane array) such as the one shown in FIG. 13B as
an example, an operation is performed for sequentially selecting (scanning) the word lines WL0, WL1, WL2, ... WL239.
In other words, signals (word selection signals) for selecting these word lines are outputted to the sensor array 500.
[0141] The read circuit 520 is connected to one or more column lines, and reads each column line. Using the QVGA
sensor array 500 as an example, an operation is performed for reading detection signals (detection currents, detection
charges) from the column lines DL0, DL1, DL2, ... DL319.
[0142] The A/D conversion unit 530 performs processing for A/D conversion of detection voltages (measurement
voltages, attained voltages) acquired in the read circuit 520 into digital data. The A/D conversion unit 530 then outputs
the A/D converted digital data DOUT. Specifically, the A/D conversion unit 530 is provided with A/D converters corre-
sponding to each of the plurality of column lines. Each A/D converter performs A/D conversion processing of the detection
voltage acquired by the read circuit 520 in the corresponding column line. A configuration may be adopted in which a
single A/D converter is provided so as to correspond to a plurality of column lines, and the single A/D converter is used
in time division for A/D conversion of the detection voltages of a plurality of column lines.
[0143] The control circuit 550 (timing generation circuit) generates various control signals and outputs the control
signals to the row selection circuit 510, the read circuit 520, and the A/D conversion unit 530. A control signal for charging
or discharging (reset), for example, is generated and outputted. Alternatively, a signal for controlling the timing of each
circuit is generated and outputted.
[0144] Several embodiments are described above, but it will be readily apparent to those skilled in the art that numerous
modifications can be made herein without substantively departing from the new matter and effects of the present invention
as defined by the appended claims.

Claims

1. A pyroelectric detector (200) comprising:

a pyroelectric detection element (220);
a support member (210) including a first side and a second side opposite from the first side, with the first side
facing a cavity (102) and the pyroelectric detection element being mounted and supported on the second side,
an opening part (102A) communicated with the cavity being formed on a periphery of the support member in
plan view from the second side of the support member;
a fixing part (100) supporting the support member; wherein
the pyroelectric detection element (220) includes
a capacitor (230) including a pyroelectric body (232) between a first electrode (234) and a second electrode
(236) such that an amount of polarization is varied based on a temperature, and is characterized by
a light-absorbing member (270) configured to absorb light and to convert the light to heat, the light-absorbing
member being disposed towards an external side (220A) of the pyroelectric detection element (220), and
a first reducing gas barrier layer (280) covers the light-absorbing member (270), and the pyroelectric detector
is further characterized by
the first reducing gas barrier layer (140, 280) covering a first surface (211B) of the support member (210) on
the first side, a side surface (211C) of the support member facing the opening part (102A), and a part of a
second surface (220A) of the support member (210) on the second side and the pyroelectric detection element
(220) exposed as viewed from the second side of the support member and by
a second reducing gas barrier layer (240) coating at least a side surface of the capacitor,
a layer thickness of a part of the first reducing gas barrier layer (280) covering the part of the second surface
(220A) of the support member (210) on the second side and the pyroelectric detection element (220) being less
than a layer thickness of the second reducing gas barrier layer (240).

2. The pyroelectric detector according to claim 1, wherein the first electrode (234) of the capacitor (230) is disposed
on the support member (210),
the capacitor (230) includes a plug (228) connected to the second electrode (236), and
the light-absorbing member (270) covers the plug (228).

3. The pyroelectric detector according to claim 1, further comprising
an electrical insulation layer (250) having a contact hole (254) filled by the plug (228), the electrical insulation layer
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covering the second reducing gas barrier layer (240),
an electrode wiring layer (224) formed on the electrical insulation layer (250) and connected to the plug (228), and
a passivation layer (260) disposed outwardly of the electrical insulation layer (250) and electrode wiring layer (224),
the electrical insulation layer (250) having a smaller amount of reducing gas component than the passivation layer
(260).

4. The pyroelectric detector according to claim 3, further comprising
a third reducing gas barrier layer (290) disposed between the passivation layer (260) and the electrical insulation
layer (250) and the electrode wiring layer (224).

5. A pyroelectric detection device comprising:

a plurality of the pyroelectric detectors according to any of claims 1 to 6 arranged in two dimensions along two
axes.

6. An electronic instrument comprising:

the pyroelectric detector according to any of claims 1 to 4, or
the pyroelectric detection device according to claim 5.

7. A method for manufacturing a pyroelectric detector according to claim 1, comprising: forming a first etching stop
layer (130) on a wall part for defining a cavity (102);
forming a sacrificial layer (150) on the first etching stop layer,
forming a second etching stop layer (140) having reducing gas barrier properties on the sacrificial layer (150);
forming a support member (210) and a pyroelectric detection element (220) on the second etching stop layer (140);
pattern etching the support member (210) and partially removing the second etching stop layer (140) to form an
opening part (102A) on a periphery of the support member in plan view;
forming a third etching stop layer (280) covering an external surface of the support member (210) and the pyroelectric
detection element (220) that are exposed and a side surface (211C) of the support member (210) facing the opening
part (102A), the third etching stop layer having reducing gas barrier properties; and
introducing an etchant via the opening part (102A) and etching the sacrificial layer (150) to form the cavity (102)
between the first etching stop layer (130) and the second etching stop layer (140).

Patentansprüche

1. Pyroelektrischer Detektor (200), umfassend:

ein pyroelektrisches Detektionselement (220);
ein Stützelement (210) mit einer ersten Seite und einer zweiten Seite gegenüber von der ersten Seite, wobei
die erste Seite einem Hohlraum (102) zugewandt ist und das pyroelektrische Detektionselement an der zweiten
Seite angebracht und gestützt ist, wobei ein Öffnungsteil (102A), der mit dem Hohlraum in Verbindung steht,
an einem Umfang des Stützelements in Draufsicht von der zweiten Seite des Stützelements ausgebildet ist;
ein Befestigungsteil (100), welches das Stützelement stützt; wobei
das pyroelektrische Detektionselement (220) umfasst:

einen Kondensator (230) mit einem pyroelektrischen Körper (232) zwischen einer ersten Elektrode (234)
und einer zweiten Elektrode (236), derart dass eine Polarisationsmenge basierend auf einer Temperatur
variiert wird, und ist gekennzeichnet, durch
ein lichtabsorbierendes Element (270), das ausgestaltet ist, um Licht zu absorbieren und Licht in Wärme
umzuwandeln, wobei das lichtabsorbierende Element zu einer Außenseite (220A) des pyroelektrischen
Detektionselements (220) hin angeordnet ist, und wobei

eine erste Reduktionsgas-Grenzschicht (280) das lichtabsorbierende Element (270) bedeckt, und der pyroelek-
trische Detektor ferner dadurch gekennzeichnet ist, dass
die erste Reduktionsgas-Grenzschicht (140, 280) eine erste Oberfläche (211B) des Stützelements (210) auf
der ersten Seite bedeckt, eine dem Öffnungsteil (102A) zugewandte Seitenoberfläche (211C) des Stützele-
ments, und einen Teil einer zweiten Oberfläche (220A) des Stützelements (210) auf der zweiten Seite und des
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pyroelektrischen Detektionselements (220), freiliegend im Blick von der zweiten Seite des Stützelements, und
dadurch, dass
eine zweite Reduktionsgas-Grenzschicht (240) zumindest eine Seitenoberfläche des Kondensators beschichtet,
wobei eine Schichtdicke eines Teils der ersten Reduktionsgas-Grenzschicht (280), die den Teil der zweiten
Oberfläche (220A) des Stützelements (210) auf der zweiten Seite und des pyroelektrischen Detektionselements
(220) bedeckt, weniger als eine Schichtdicke der zweiten Reduktionsgas-Grenzschicht (240) beträgt.

2. Pyroelektrischer Detektor nach Anspruch 1, wobei die erste Elektrode (234) des Kondensators (230) an dem Stüt-
zelement (210) angeordnet ist,
der Kondensator (230) einen mit der zweiten Elektrode (236) verbundenen Stecker (228) umfasst, und
das lichtabsorbierende Element den Stecker (228) bedeckt.

3. Pyroelektrischer Detektor nach Anspruch 1, ferner umfassend
eine elektrische Isolationsschicht (250) mit einer durch den Stecker (228) gefüllten Kontaktbohrung (254), wobei
die elektrische Isolationsschicht die zweite Reduktionsgas-Grenzschicht (240) bedeckt,
eine Elektrodenverdrahtungsschicht (224), die auf der elektrischen Isolationsschicht (250) ausgebildet und mit dem
Stecker (228) verbunden ist, und
eine Passivierungsschicht (260), die nach außen von der elektrischen Isolationsschicht (250) und Elektrodenver-
drahtungsschicht (224) angeordnet ist,
wobei die elektrische Isolationsschicht (250) einen kleineren Betrag der Reduktionsgas-Komponente als die Pas-
sivierungsschicht (260) aufweist.

4. Pyroelektrischer Detektor nach Anspruch 3, ferner umfassend
eine dritte Reduktionsgas-Grenzschicht (290), die zwischen der Passivierungsschicht (260) und der elektrischen
Isolationsschicht (250) und der Elektrodenverdrahtungsschicht (224) angeordnet ist.

5. Pyroelektrische Detektionsvorrichtung, umfassend:

eine Vielzahl der pyroelektrischen Detektoren nach einem der Ansprüche 1 bis 6 in zwei Dimensionen entlang
zwei Achsen angeordnet.

6. Elektronisches Gerät, umfassend:

den pyroelektrischen Detektor nach einem der Ansprüche 1 bis 4, oder
die pyroelektrische Detektionsvorrichtung nach Anspruch 5.

7. Verfahren zur Herstellung eines pyroelektrischen Detektors nach Anspruch 1, umfassend:

Ausbilden einer ersten Ätzsperrschicht (130) auf einem Wandteil zum Definieren eines Hohlraums (102);
Ausbilden einer Opferschicht (150) auf der ersten Ätzsperrschicht;
Ausbilden einer zweiten Ätzsperrschicht (140) mit Reduktionsgas-Grenzschicht-Eigenschaften auf der Opfer-
schicht (150);
Ausbilden eines Stützelements (210) und eines pyroelektrischen Detektionselements (220) auf der zweiten
Ätzsperrschicht (140);
Musterätzen des Stützelements (210) und partielles Entfernen der zweiten Ätzsperrschicht (140), um einen
Öffnungsteil (102A) an einem Umfang des Stützelements in Draufsicht auszubilden;
Ausbilden einer dritten Ätzsperrschicht (280), die eine äußere Oberfläche des Stützelements (210) und des
pyroelektrischen Detektionselements (220) bedeckt, die freiliegen, und eine Seitenoberfläche (211C) des Stüt-
zelements (210), die dem Öffnungsteil (102A) zugewandt ist, wobei die dritte Ätzsperrschicht Reduktionsgas-
Grenzschicht-Eigenschaften aufweist; und
Einführen eines Ätzmittels über den Öffnungsteil (102A) und Ätzen der Opferschicht (150), um den Hohlraum
(102) zwischen der ersten Ätzsperrschicht (130) und der zweiten Ätzsperrschicht (140) auszubilden.

Revendications

1. Détecteur pyroélectrique (200) comprenant :
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un élément de détection pyroélectrique (220) ;
un élément de support (210) comportant un premier côté et un deuxième côté opposé au premier côté, le
premier côté faisant face à une cavité (102) et l’élément de détection pyroélectrique étant monté et supporté
sur le deuxième côté, une partie d’ouverture (102A) étant mise en communication avec la cavité qui est formée
sur une périphérie de l’élément de support dans une vue en plan à partir du deuxième côté de l’élément de
support ;
une partie de fixation (100) supportant l’élément de support ; où
l’élément de détection pyroélectrique (220) comporte
un condensateur (230) comportant un corps pyroélectrique (232) entre une première électrode (234) et une
deuxième électrode (236) de sorte qu’une quantité de polarisation soit variée sur la base d’une température,
et est caractérisé par
un élément photo-absorbant (270) configuré pour absorber de la lumière et pour convertir la lumière en chaleur,
l’élément photo-absorbant étant disposé vers un côté externe (220A) de l’élément de détection pyroélectrique
(220),
et
une première couche barrière au gaz réducteur (280) couvre l’élément photo-absorbant (270), et le détecteur
pyroélectrique est en outre caractérisé par
la première couche barrière au gaz réducteur (140, 280) couvrant une première surface (211B) de l’élément
de support (210) sur le premier côté, une surface latérale (211C) de l’élément de support faisant face à la partie
d’ouverture (102A), et une partie d’une deuxième surface (220A) de l’élément de support (210) sur le deuxième
côté et l’élément de détection pyroélectrique (220) exposé lorsqu’on regarde à partir du deuxième côté de
l’élément de support et par
une deuxième couche barrière au gaz réducteur (240) revêtant au moins une surface latérale du condensateur,
une épaisseur de couche d’une partie de la première couche barrière au gaz réducteur (280) couvrant la partie
de la deuxième surface (220A) de l’élément de support (210) sur le deuxième côté et l’élément de détection
pyroélectrique (220) qui est inférieure à une épaisseur de couche de la deuxième couche barrière au gaz
réducteur (240).

2. Détecteur pyroélectrique selon la revendication 1, dans lequel la première électrode (234) du condensateur (230)
est disposée sur l’élément de support (210),
le condensateur (230) comporte un connecteur (228) relié à la deuxième électrode (236), et
l’élément photo-absorbant (270) couvre le connecteur (228).

3. Détecteur pyroélectrique selon la revendication 1, comprenant en outre
une couche d’isolation électrique (250) ayant un trou de contact (254) rempli par le connecteur (228), la couche
d’isolation électrique couvrant la deuxième couche barrière au gaz réducteur (240),
une couche de câblage d’électrode (224) formée sur la couche d’isolation électrique (250) et reliée au connecteur
(228), et
une couche de passivation (260) disposée à l’extérieur de la couche d’isolation électrique (250) et la couche de
câblage d’électrode (224),
la couche d’isolation électrique (250) ayant une quantité de composant de gaz réducteur plus petite que celle de la
couche de passivation (260).

4. Détecteur pyroélectrique selon la revendication 3, comprenant en outre
une troisième couche barrière au gaz réducteur (290) disposée entre la couche de passivation (260) et la couche
d’isolation électrique (250) et la couche de câblage d’électrode (224).

5. Dispositif de détection pyroélectrique comprenant :

une pluralité des détecteurs pyroélectriques selon l’une des revendications 1 à 6 agencés en deux dimensions
le long de deux axes.

6. Instrument électronique comprenant :

le détecteur pyroélectrique selon l’une des revendications 1 à 4, ou
le dispositif de détection pyroélectrique selon la revendication 5.

7. Procédé de fabrication d’un détecteur pyroélectrique selon la revendication 1, comprenant le fait :
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de former une première couche d’arrêt de gravure (130) sur une partie de paroi pour définir une cavité (102) ;
de former une couche sacrificielle (150) sur la première couche d’arrêt de gravure ;
de former une deuxième couche d’arrêt de gravure (140) ayant des propriétés de barrière au gaz réducteur sur
la couche sacrificielle (150) ;
de former un élément de support (210) et un élément de détection pyroélectrique (220) sur la deuxième couche
d’arrêt de gravure (140) ;
de graver un motif sur l’élément de support (210) et d’enlever partiellement la deuxième couche d’arrêt de
gravure (140) pour former une partie d’ouverture (102A) sur une périphérie de l’élément de support dans une
vue en plan ;
de former une troisième couche d’arrêt de gravure (280) couvrant une surface externe de l’élément de support
(210) et l’élément de détection pyroélectrique (220) qui sont exposés et une surface latérale (211C) de l’élément
de support (210) faisant face à la partie d’ouverture (102A), la troisième couche d’arrêt de gravure ayant des
propriétés de barrière au gaz réducteur ; et
d’introduire un agent de gravure à travers la partie d’ouverture (102A) et de graver la couche sacrificielle (150)
pour former la cavité (102) entre la première couche d’arrêt de gravure (130) et la deuxième couche d’arrêt de
gravure (140).
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