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Nanoscale Device Processing

EBID Field Emission Device
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Rack Group EBID/E
Simulation
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Simulation “Q-test”
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Pressure Simulator

Input Variables

EITHER:

— Flow rate of precursor gas, OR lon, Gauge Pressure and
Seff

Precursor Temperature
Precursor Molecular Weirght

Geometry Factors:
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_ Outer nozzle radius 7 AN ; 2 et radivs
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— |nner nozz
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— Nozzle tilt angle \_
— Gas spread angle Y, /

gas covered region (A}
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p: spread angle
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: hozzle angle
nozzle length
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EBID Characterization

N o ™
<) S S

Atomic Concentration (%)

N
o

1 15
Distance (10nm)

Amarphous

Ouaterlayer

v

Secondary Crystalline
Layer

20 nm




Ices

Dev

|ld Emission

IS

=

S
)
5
m
o
o
o
=
=
©
O

o~
) _..«_a__._c_

(wu) Juaiiny apouy painseafy

-

EBID Tungsten

Emitter:

il

= 8 Y ?..x
N = 0 / e L
LA 1 A S

Dielectric: Si0,

W Nanofiber
() ‘



L
£

i

. Energy Deposition Profile
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Temperature Dependent EBID

e Growth Height at 25°C
4 Growth Height at 40°C

Growth Height (nm)
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Electron Beam Induced
Etching




EBID Nanoscale Lithography
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