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(57) Abstract

An infra—red bolometer (200) includes an active matrix level (210), a support level (220), a pair of posts (260) and an absorption
level (230). The active matrix level (210) includes a substrate (212) having a pair of connecting terminals (214). The support level (220)
includes a pair of bridges (240), each of the bridges being provided with a conduction line (255) formed on top thereof, wherein one end
of the conduction line (255) is electrically connected to the respective connecting terminal (214). The absorption level (230) includes a
serpentine bolometer element (285) surrounded by an absorber (295) and a serpentine stress balancing (275) member formed at bottom of
the absorber (295). The serpentine stress balancing member (275) has an identical shape, a same material and rotated 90° with respect to
the serpentine bolometer element (285) to make the compressive stress in the absorber evenly distributed, preventing the absorber from
being bent to thereby allow the bolometer to ensure an optimum absorption efficiency.
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WO 00/12984

BOLOMETER WITH A SERPENTINE STRESS BALANCING MEMBER

TECHNICAL FIELD OF THE INVENTION

The present invention relates to an infra-red
bolometer; and, more particularly, to the infra-red
bolometer incorporating therein a serpentine stress

balancing member.

BACKGROUND ART

Bolometers are energy detectors based upon a
change in the resistance of materials (called bolometer
elements) that are exposed to a radiation flux. The
bolometer elements have been made from both metals and
gsemiconductors. In case of the metals, the resistance
change is essentially due to a variation in the carrier
mobility, which typically decreases with temperature.
In contrast, greater sensitivity can be obtained in
high-resistivity semiconductor bolometer elements
wherein the free-carrier density is an exponential
function of temperature; however, thin film fabrication
of semiconductor elements for the construction of
bolometers is a difficult task.

In Figs. 1 and 2, there are shown a perspective
view and a cross sectional view illustrating a
bolometer 100, the bolometer 100 including an active
matrix level 110, a support level 120, at least a pair
of posts 170 and an absorption level 130.

The active matrix level 110 has a substrate 112
including an integrated circuit (not shown), a pair of
connecting terminals 114 and a protective layer 116.
Each of the connecting terminals 114 made of a metal is
located on top of the substrate 112. The protective

layer 116 made of, e.g., silicon nitride (SiN,), covers

-1 -
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the substrate 112. The pair of connecting terminals
114 are electrically connected to the integrated
circuit.

The support level 120 includes a pair of bridges
140 made of insulating material, e.g., silicon oxide,
each of the bridges 140 having a conduction line 165
formed on top thereof. One end of the conduction line
165 is electrically connected to the respective
connecting terminal 114 through a via hole 155.

The absorption 1level 130 is provided with a
bolometer element 185 made of titanium (Ti), an
absorber 195 made of insulating material, e.g., silicon
oxide (Si0,) or silicon oxy-nitride (Siog%) and an IR
absorber coating 197 formed on top of the absorber 195.
The bolometer element 185 has a serpentine shape for
increasing its resistivity.

Each of the posts 170 is placed between the
absorption level 130 and the support level 120. Each
of the posts 170 includes an electrical conduit 172
made of a metal, e.g., titanium (Ti), and surrounded by
an insulating material 174 made of, e.g., silicon oxide
(si0,) or silicon oxy-nitride (SiOQ%). Top end of the
electrical conduit 172 is electrically connected to one
end of the serpentine bolometer element 185 and bottom
end of the electrical conduit 172 1is electrically
connected to the conduction line 165 on the bridge 140,
in such a way that both ends of the serpentine
bolometer element 185 in the absorption level 130 is
electrically connected to the integrated circuit of the
active matrix level 110 through the electrical conduits
172, the conduction lines 165 and the connecting
terminals 114. When exposed to infra-red radiation,
the resistivity of the serpentine bolometer element 185
changes, causing a current and a voltage to vary,

accordingly. The varied current or voltage is

PCT/KR98/00265
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amplified by the integrated circuit, in such a way that
the amplified current or voltage 1is read out by a
detective circuit (not shown).

There are certain shortcomings associated with the
above described the infra-red bolometer 100. For
example, since the absorption level 130 is structurally
asymmetric, that is, the length of bolometer element
185 formed in row direction is different from that of
bolometer element 185 formed in column direction,
compression stress built up inside the absorber 195
gets unevenly distributed, bending the absorber 195 in
one direction, as shown in Fig. 3, which will, in turn,
reduce the overall absorption efficiency of the infra-

red bolometer 100 decreases.

DISCLOSURE OF THE INVENTION

It is, therefore, a primary object of the present
invention to provide an infra-red bolometer including
a serpentine stress balancing member to counter the
effect of the unevenly distributed compressive stress
inside an absorber.

In accordance with one aspect of the present
invention, there is provided an infra-red bolometer,
which comprises: an active matrix level including a
substrate and at least a pair of connecting terminals;
a support level provided with at least a pair of
bridges, each of the bridges including an conduction
line, one end of the conduction line being electrically
connected to the respective connecting terminal; an
absorption level including a stress balancing member,
an absorber and a bolometer element; and at least a
pair of posts, each of the posts being placed between
the absorption level and the support level and

including an electrical conduit surrounded by an
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insulating material, each end of the bolometer element
of the absorption level being electrically connected to
the respective connecting terminal through the
respective electrical conduit and the respective

conduction line.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and features of the
present invention will become apparent from the
following description of the preferred embodiments
given in conjunction with the accompanying drawings,
wherein:

Fig. 1 shows a perspective view setting forth an
infra-red bolometer previous disclosed;

Fig. 2 presents a schematic cross sectional view
illustrating of the infra-red bolometer taken along A -

A shown in Fig. 1;

Fig. 3 depicts a perspective view describing an
absorption level of the infra-red bolometer shown in
Fig. 1;

Fig. 4 provides a schematic cross sectional view
setting forth an infra-red bolometer in accordance with
one embodiment of the present invention;

Fig. 5 depicts a top plan view describing an
absorption level of the infra-red bolometer shown in
Fig. 4;

Fig. 6 provides a schematic cross sectional view
of an infra-red bolometer in accordance with another
embodiment of present invention; and

Fig. 7 depicts a top plan view describing an
absorption level of the infra-red bolometer shown in

Fig. 6.

PCT/KR98/00265
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MODES OF CARRYING OUT THE INVENTION

There are provided in Figs. 4 and 6, and 5 and 7
schematic cross sectional views setting forth a infra-
red bolometers 200 and top plan views of an absorption
level 230 thereof in accordance with two embodiments of
the present invention, respectively. It should be
noted that like parts appearing in Figs. 4, 5, 6 and 7
are represented by like reference numerals.

In accordance with the first embodiment of present
invention, the inventive bolometer 200 shown in Fig. 4
comprises an active matrix level 210, a support level
220, at least a pair of posts 260 and an absorption
level 230.

The active matrix level 210 has a substrate 212
including an integrated circuit (not shown), at least
a pair of connecting terminals 214 and a protective
layer 216. The connecting terminals 214 made of a
metal are located on top of the substrate 212 and are
electrically connected to the integrated circuit of the
substrate 212. The protective layer 216 made of, e.g.,
silicon nitride (SiN,) covers the substrate 212.

The support level 220 includes at least a pair of
bridges 240 made of an insulating material, e.g.,
silicon oxide (8i0,) or silicon oxy-nitride (SiOQ%),
and at least a pair of conduction line 255 made of a
metal, e.g., titanium (Ti). Each of the conduction
lines 255 is positioned on top of the respective bridge
240, one end of the conduction 1line 255 being
electrically connected to the respective connecting
terminal 214 through a via hole 245.

The absorption level 230 is provided with a
serpentine bolometer element 285 surrounded by an
absorber 295, a serpentine stress balancing member 275
located at bottom of the absorber 295, and an IR

PCT/KR98/00265
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absorber coating 297 positioned on top of the absorber
295. The absorber 295 is made of insulating material,
e.g., silicon oxide (Si0,) or silicon oxy-nitride
(SiO@%). The serpentine bolometer element 285 is made
of a metal, e.g., titanium (Ti).

Fig. 5 is a top plan view of the absorption level
230. The drawing is made as though the overlying IR
absorber cdating 297 and the overlying absorber 295 are
transparent so the serpentine stress balancing member
275 and the serpentine bolometer element 285 can be
shown. The serpentine stress balancing member 275 and
the serpentine bolometer element 285 are identical in
shape and made of a same material. When viewed from
the top, the serpentine bolometer element 285 is placed
on top of and rotated 90° with respect to the
serpentine stress balancing member 275.

Returning to Fig. 4, each of the posts 260 1is
placed between the absorption level 230 and the support
level 220. Each of the post 260 includes an electrical
conduit 262 made of a metal, e.g., titanium (Ti) and
surrounded by an insulating material 264 made of, e.g.,
silicon oxide (Si0,) or silicon oxy-nitride (SiO}%).
Top end of the electrical conduit 262 is electrically
connected to one end of the serpentine bolometer
element 285 and bottom end of the electrical conduit
262 is electrically connected to the conduction line
255 on the respective bridge 240, in such a way that
both ends of the serpentine bolometer element 285 in
the absorption level 230 are electrically connected to
the integrated circuit of the active matrix level 210
through the electrical conduits 262, the conduction
lines 255 and the connecting terminals 214. When the
infra-red energy is absorbed, the resistivity of the
serpentine bolometer element 285 is increased, in such

a way that the increased resistivity is read out by a
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detective circuit (not shown).

Figs. 6 and 7 show another preferred embodiment of
the invention which has several significant differences
from the first embodiment described above. One
electrical conduit 262 of pair is electrically
connected to one end of the serpentine bolometer
element 285 and the other electrical conduit 262 of
pair 1is electrically connected to one end of the
serpentine stress balancing member 275. The other ends
of the serpentine bolometer element 285 and the
serpentine stress balancing member 275 are electrically
connected to each other. Accordingly, the serpentine
bolometer element 285 is electrically connected to the
serpentine stress balancing member 275 in parallel in
such a way that the serpentine stress balancing member
275 also functions as bolometer element, thereby
increasing the its resistivity.

In the infra-red bolometer 200 of the present
invention, there is formed at bottom of the absorber
295 the serpentine stress balancing member 275 having
an identical shape, made of a same material and rotated
90° with respect to the serpentine bolometer element
285 to make the compressive stress in the absorber 295
evenly distributed, preventing the absorber 230 from
being bent to thereby allow the bolometer to ensure an
optimum absorption efficiency.

While the present invention has been described
with respect to certain preferred embodiments only,
other modifications and variations may be made without
departing from the scope of the present invention as

set forth in the following claims.
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What is clajmed is:

1. A bolometer comprising:

an active matrix level including a substrate and
at least a pair of connecting terminals;

a support level provided with at least a pair of
bridges, each of the bridges including an conduction
line, one end of the conduction line being electrically
connected to the respective connecting terminal;

an absorption level including a stress balancing
member formed at bottom of an absorber and a bolometer
element surrounded by the absorber; and

at least a pair of posts being placed between the
absorption level and the support level, each of the
posts including an electrical conduit surrounded by an
insulating material, wherein top end of the electrical
conduit is connected to the absorption level and bottom
end is electrically connected to the other end of the

respective conduction line.

2. The bolometer of claim 1, wherein the stress
balancing member has a same shape with the bolometer

element.

3. The bolometer of claim 2, wherein the bolometer
element and the stress balancing member have a

serpentine shape.

4. The bolometer of claim 2, wherein the bolometer
element and the stress balancing member are made of a

same material.

5. The bolometer of claim 4, wherein the material is

titanium (Ti).

PCT/KR98/00265
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6. The bolometer of claim 4, wherein the stress
balancing member is rotated 90° with respect to the

bolometer element.

7. The bolometer of claim 6, wherein each ends of the
bolometer element of the absorption level is
electrically connected to the respective connecting
terminal through the respective electrical conduit and

the respective conduction line.

8. The bolometer of claim 6, wherein each one ends
of the bolometer element and the stress balancing
member is electrically connected to the respective
electrical conduit and the other ends of the bolometer
element and the stress balancing member are

electrically connected to each other.

9. The bolometer of claim 1, wherein the active
matrix level further includes a protective layer

covering the substrate.

10. The bolometer of claim 1, wherein the absorption
level further includes an IR absorber coating formed on

top of the absorber.

PCT/KR98/00265
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