wo 2016/004408 A3 |1 I} )N VDT P00 00O R OO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/004408 A3

7 January 2016 (07.01.2016) WIPO|PCT
(51) International Patent Classification: (74) Agent: MICHELSON, Gregory J.; Haynes and Boone,
GO01J 5/02 (2006.01) GO01J 5/20 (2006.01) LLP, 2323 Victory Avenue, Suite 700, Dallas, Texas
5219-7673 .
(21) International Application Number: 75219-7673 (US)
PCT/US2015/039138 (81) Designated States (unless otherwise indicated, for every
. . ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: 1 Tuly 2015 (02.072015 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
uly 2015 (02.07.2015) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
62/020,747 3 July 2014 (03.07.2014) Us PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(71) Applicant: FLIR SYSTEMS, INC. [US/US]; 27700 SW TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Parkway Avenue, Wilsonville, Oregon 97070 (US). o
(84) Designated States (uniess otherwise indicated, for every
(72) Inventors: DALE, James L.; 70 Castilian Drive, Goleta, kind of regional protection available). ARIPO (BW, GH,

California 93117 (US). CHAN, Christopher; 70 Castilian
Drive, Goleta, California 93117 (US). KURTH, Eric A.;
70 Castilian Drive, Goleta, California 93117 (US).

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,

[Continued on next page]

(54) Title: VERTICAL MICROBOLOMETER CONTACT SYSTEMS AND METHODS

Fig. 3 300~ ,
L.
308
‘/‘312 A
[= ! N
4
—
308~
Sensor
304
%
’\.\t e

308
310

310

Y
&P

(57) Abstract: Systems and methods are
directed to vertical legs for an infrared de-
tector. For example, an infrared imaging
device may include a microbolometer array
in which each microbolometer includes a
bridge and a vertical leg structure that
couples the bridge to a substrate such as a
readout integrated circuit. The vertical leg
structure may run along a path that is paral-
lel to a plane defined by the bridge and may
be oriented perpendicularly to the plane.
The path may be disposed within, below, or
above the plane detined by the bridge.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-15

An infrared imaging device comprising a substrate having a
plurality of contacts; and a microbolometer array coupled to
and disposed above the substrate having a surface that
defines a plane, wherein each microbolometer comprises a
bridge, a leg structure having at least a first portion that
runs non-perpendicularly to the plane and runs between the
bridge and at least one of the contacts, wherein the first
portion of the leg structure has a first dimension that
extends in a direction that is substantially perpendicular
to the plane, wherein the first portion of the Teg structure
has a second dimension that extends in a direction that is
substantially parallel to the plane, and wherein the first
dimension is greater than the second dimension.

2. claims: 16-33

A method of forming an infrared imaging device, the method
comprising providing a device having a bolometer bridge
structure formed on a sacrificial layer, optionally
depositing an additional sacrificial layer over the
sacrificial layer, forming openings in the sacrificialy
layer or the additional sacrificial Tayer, forming leg
materials on sidewalls of the openings; and removing the
sacrificial layer and the additional sacrificial layer to
suspend the bolometer bridge structure and the leg materials
above a substrate of the infrared imaging device.

3. claims: 34-43

A microbolometer (and manufacturing method), comprising a
bridge having a sensor layer having a substantially planar
portion and at least one additional portion that extends in
a direction that is substantially perpendicularly to the
planar portion; and at least one leg disposed beneath a
portion of the bridge, wherein the at least one additional
portion of the sensor layer extends to and contacts a
conductive Tayer of the at least one leg.
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