| magi ng devi ces include an IR up-conversion device on a CMOS i magi ng sensor
(C'S) where the up-conversion device conprises a transparent nultil ayer

stack. The multilayer stack includes an IR sensitizing |layer and a |ight
em th t ijng lay@iEstAuat adaipeionaasN m&t@msmbm rHR POUS TRVDPBRATION $REABNPCT)
cat hode.

or an adhesi vdntgpatipyal Bagriinat i on. | hot her 1r’rla {, )Y
the O'S fyngtions as,a.s rtin tratefor Ml I |Ia er
t K Mﬂcinternats 10na u%licalep]?ate 9 ‘}Z(f)ﬁ ﬂ 7({1@6 rxz y
Stack. 13 December 2012 (13.12.2012) WIPO | PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
HOIL 27/146 (2006.01) HOIL 27/14 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) Tat tional Application Number- AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
@1 TInternational Application Number: CT/US2012/040980 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
6 June 2012 (06.06.2012) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
. . MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(25) Filing Language: English OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:
61/493.691 6 June 2011 (0606201 1) Us (84) Designated States (unless otherwise indicated, fO}" every
’ kind of regional protection available): ARIPO (BW, GH,
(71) Applicants (for all designated States except US). UNI- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
VERSITY OF FLORIDA RESEARCH FOUNDA- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TION, INC. [US/US]; 223 Grinter Hall, Gainesville, FL TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
32611 (US). NANOHOLDINGS, LLC [US/US]; 110 Ro- EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
wayton Ave, 2nd Floor, Rowayton, CT 06853 (US). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
. TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
(72) Inventors; and ML. MR. NE. SN. TD. TG
(75) Inventors/Applicants (for US ornly): SO, Franky i - NE, SN, TD, TG).
[US/US]; 5014 N.W. 60th Terrace, Gainesville, FL 32653 Declarations under Rule 4.17:
(US). KIM, Do, Young [KR/US]; 5007 N.W. 69th Place, . . .
Gainesville, FL 32653 (US). PRADHAN, Bhabendra, K. of inventorship (Rule 4.17(iv))
[US/US]; 360 Bloombridge Way, Marietta, GA 30066 Published:
(US). —  without international search report and to be republished
(74) Agents: BUESE, Mark, A. et al.; Saliwanchik, Lloyd & upon receipt of that report (Rule 48.2(g))

wO 2012/170456 A2 || 000 00O R O A

|(m) evobradhiBRBkS PRépeithe | nvent: on,
a transparent soOpgaizitionhat

IS cou

toth

Qﬁmﬂiﬂh mmnﬂmmmmm ||iuﬁ| Mﬁ@ i

Eisenschenk, P.O. Box 142950, Gainesville, FL 32614-
2950 (US).

(54) Title: INFRARED IMAGING DEVICE INTEGRATING AN IR UP-CONVERSION DEVICE WITH A CMOS IMAGE
SENSOR

(57) Abstract: Imaging devices include an IR up-conversion device on a CMOS imaging sensor (CIS) where the up-conversion
device comprises a transparent multilayer stack. The multilayer stack includes an IR sensitizing layer and a light emitting layer situ-
ated between a transparent anode and a transparent cathode. In embodiments of the invention, the multilayer stack is formed on a
transparent support that is coupled to the CIS by a mechanical fastener or an adhesive or by lamination. In another embodiment of
the invention, the CIS functions as a supporting substrate for formation of the multilayer stack.



