
88 Cornell NanoScale Facility

M
EC

H
A

N
IC

A
L 

D
EV

IC
ES

Magnetic Handshakes for Programmable Microscale Self-Assembly

CNF Project Number: 2964-21 
Principal Investigator(s): Itai Cohen 
User(s): Zexi Liang, Melody Xuan Lim, Weiyi Li

Affiliation(s):  Kavli Institute at Cornell for Nanoscale Science, School of Applied and Engineering Physics, Laboratory 
of Atomic and Solid-State Physics, Department of Physics, Cornell University

Primary Source(s) of Research Funding: National Science Foundation, Alfred P.Sloan Foundation
Contact: itai.cohen@cornell.edu, zl467@cornell.edu, mxl3@cornell.edu, wl689@cornell.edu
Research Group Website: https://cohengroup.lassp.cornell.edu/
Primary CNF Tools Used: Oxford 81/82 etcher, YES EcoClean Asher, ASML DUV stepper, Gamma Automatic Coat-

Develop Tool, JEOL 9500 EBL, JEOL 6300 EBL, SC 4500 odd-hour evaporator, AJA Sputter Deposition, Heidelberg 
DWL2000, PT770 etcher (left side), Unaxis 770 Deep Silicon Etcher, Oxford FlexAL, Oxford PECVD, Plasma-Therm 
Takachi HDP-CVD, Zeiss SEM, Veeco AFM 

Abstract:

whose orientation and position form digital magnetic 

repeated encounters, while the embedded barcodes 

multibit barcodes provide selective recognition among 

Research Summary:

transport and control, while the patterned nanomagnets 
determine the local interaction between contacting 

two orthogonal orientations, four magnet groups can be 

Selective Assembly through Orthogonal Magnetic 
Barcodes 

measured results show that local magnetic patterns can 
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Conclusions and Future Steps:
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Figure 1: Wafer-scale fabrication of magnetic handshake particles and 
nanomagnetic barcodes.

Figure 2: Selective recognition and assembly using orthogonal magnetic 
barcodes.

Figure 3: Field-directed rearrangement of chains composed of two types of 
particles.


