
(12) United States Patent
Tabrizian et al.

US011873214B2

(10) Patent No.: US 11,873,214 B2
(45) Date of Patent: Jan. 16, 2024

(54) NANO-ELECTRO-MECHANICAL TAGS FOR
IDENTIFICATION AND AUTHENTICATION

(71) Applicant: University of Florida Research

Foundation, Incorporated, Gainesville,
FL (US)

(72) Inventors: Roozbeh Tabrizian, Gainesville, FL
(US); Swarup Bhunia, Gainesville, FL
(US)

(52) U.S. Cl.

CPC ........... B81C 1/0019 (2013.01); H10N 30/05

(2023.02); H10N 30/06 (2023.02); H10N

30/093 (2023.02); H10N 30/50 (2023.02);

H10N 30/85 (2023.02); H10N 30/87

(2023.02); B82Y 10/00 (2013.01); B82Y 40/00

(58) Field of Classification Search

(73) Assignee: University of Florida Research

Foundation, Incorporated, Gainesville,
FL (US) (56)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 599 days.

(21) Appl. No.: 17/152,294

(2013.01)

CPC ........ H10N 30/87; H10N 30/85; H10N 30/50:

H10N 30/06; B82Y 10/00: B82Y 40/00:

B81C 1/0019

See application file for complete search history.

References Cited

U.S. PATENT DOCUMENTS

11/2012 Lan................

11.569.431 B1* 1/2023 Eichenfield

2012/0274647 A1*

* cited by examiner

G02F 1/0134

H03H 3/0072

29/25.35

Primary Examiner -J. San Martin

(74) Attorney, Agent, or Firm  - ALSTON & BIRD LLP

(22) Filed: Jan. 19, 2021

(65)

US 2021/0221675 A1 Jul. 22, 2021 (57)

Prior Publication Data

Related U.S. Application Data

(60) Provisional application No. 62/964,014, filed on Jan.
21, 2020.

(51) Int. Cl.

B81C 1/00 (2006.01)

H10N 30/05 (2023.01)

H10N 30/06 (2023.01)
H10N 30/50 (2023.01)
H10N 30/85 (2023.01)
H10N 30/87 (2023.01)
H10N 30/093 (2023.01)

B82Y 10/00 (2011.01)
B82Y 40/00 (2011.01)

ABSTRACT

A method for fabricating nano-electro-mechanical tags for

identification and authentication includes, in part, forming a

protective layer above a substrate, forming a first conductive

layer above the protective layer serving as a first electrode,
forming a piezoelectric layer above the first conductive
layer, forming a second conductive layer above the piezo-

electric layer, patterning the second conductive layer to form

a second electrode, patterning the piezoelectric layer to
expose one or more portions of the first conductive layer,
and forming one or more trenches that extends into a

plurality layers formed above. In addition, a sacrificial layer
can be formed above portions of the substrate, and the

sacrificial layer can be removed by etching to release the
nano-electro-mechanical tags from the substrate.
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