Human-Machine

Interface

Far-Field Sensors

Controller

Actuato k1
Nanomanipulator

Nano Objects

(0]0)

> Actuator #2

Environment Control
Force and
and Noise Reduction
Near-Field Sensors

I

Nano Scale Object Manipulation Approaches |
I

v v v
S_tartlng Process-Based Interaction Operation-Based
Point-Based Type-Based
‘ top-down ‘ ‘ self-assembly ‘
‘ physical ‘ ‘non-contact‘ semi-autonomous

automatic

electrical | | mechanical



rr

pushing/pulling cutting

Ly

touching indenting/lithography




Microscope AFM STM SEM oM
Properties
Visible Object Sizes| >0.1nm >0.1nm >5nm >100 nm
Visible Object Types| all | ret el | oconaueiord 2!
Imaging Type near-field near-field far-field far-field
Interaction with contact or

non-contact

non-contact

non-contact

Object non-contact
Imaging ) o
h all vacuum or air|  vacuum air or liquid
Environment
. e interatomic | tunneling electron light-matter
Imaging Principle forces current emission interaction
Imaging Dimension 3-D 3-D 2-D 2-D
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