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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
24 June 2021 (24.06.2021)

(10) International Publication Number

WO 2021/127274 Al

WIPO I PCT

(51) International Patent Classification:
G010 60/24 (2010.01) G010 90/00 (2010.01)
G010 60/34 (2010.01)

(21) International Application Number:
PCT/US2020/065748

(22) International Filing Date:
17 December 2020 (17.12.2020)

(74)

CA 95138 (US). GIOJA, Josh; c/o Molecular Vista, Inc.,
6840 Via Del Oro, Suite 110, San Jose, CA 95119 (US).
PARK, Sung I.; 12646 Titus Ave., Saratoga, CA 95070
(US). ALBRECHT, Thomas R.; 6469 Oberlin Way, San
Jose, CA 95123 (US).

Agent: HAM, Thomas H.; Loza & Loza, LLP, 305 N. Se-
cond Ave., #127, Upland, CA 91786 (US).

- R . (81) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of national protection available). AE, AG, AL, AM,
(26) Publication Language: English AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

(30) Priority Data:
62/949.404 17 December 2019 (17.12.2019) US

(71) Applicant: MOLECULAR VISTA, INC. [US/US]; 6840
Via Del Oro, Suite 110, San Jose, CA 95119 (US).

(72) Inventors: MORRISON, William; c/o Molecular Vista,
Inc., 6840 Via Del Oro, Suite 110, San Jose, CA 95119
(US). NOWAK, Derek; 6989 Rodling Dr. Unit H, San Jose,

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KII, KN,
KP, KR, KW,KZ, LA, LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

(54) Title: SCANNING PROBE MICROSCOPE AND METHOD FOR RESONANCE-ENHANCED DETECTION USING A

RANGE OF MODULATION FREQUENCIES

210 \
214 216
DITHER DRIVE DITHER
UNIT PIEZO DEVICE
SAMPLE MODULATICN
REF
inpuT [ FIRSTLOCKIN | Ame Sélgl:\,%z SAMPLE
7 ™ 224
DETECTOR CONTROLLER ZPIEZO DEVICE 224
- *PHASE \ 222 226
224 TOPOGRAPHY DATA
0 MECH PHASE DATA NPUT2 \
SUM FREQ. INPUT 1 SWEEP
MIXER FREQUENCY
GENERATOR
228 S TRIGGER
REF 232 ouT
INPUT | SECOND LOCK- | AMP \
IN DETECTOR
OUTPUT
7 PHASE INTEGRATOR ~ |—— PIFM DATA
/ 230
212

wo 20217127274 A1 | ALK OO0 TR0 O

(57) Abstract: A scanning probe microscope and method for resonance-enhanced detection using the scanning probe microscope
uses a light source that is modulated in a range of frequencies to irradiate an interface between a probe tip of the microscope and a
sample with modulated electromagnetic radiation from the light source. The vibrational response of the driven cantilever in response
to the modulated electromagnetic radiation at the interface between the probe tip and the sample is then detected. The amplitude of
the vibrational response of the cantilever over the entire range of modulation frequencies is measured to derive a photo-induced force
microscope (PiFM) value.
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