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Integrated Electron-Beam
Source Cartridge

EMISSION SYSTEMS, LLC

Field Emitter Array
(FEA)

Microchannel
Amplifier
Array (MCA)

Electron Beam
Lens Array (EBLA)

Focused
Beams

Silicon
Substrate

Maskless, Direct-Write E-Beam Tool
Thousands of micro-beams

Field Emission Array combined with
Microchannel Amplifier Array for
stable, low-current operation and
long-term reliability

Integrated Micro-Column
electrostatic lens array

Patterning to 70 nm and below

Short excursion (< 500 um) stage
travel for large area patterning

Compact 25 mm high assembly
Scalable to any wafer diameter
High throughput potential

IMSI *02 February 12 2002



Microchanne Amplifier Operation
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Electrode

Emissive Layer

Current Carrying Conductive Layer

Dielectric Insulating Layer
Conducting Substrate |




MCA Transfer Characteristic
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Si MCA Gain Comparison with Glass MCP

_ Effective L/D = 10:1
e- input: 300 eV
1000

Si MCA (measured)

Lead glass MCP (typical)

EMISSION SYSTEMS, LLC Bias Voltage IMSI *02 February 12 2002




Nova Scientific Inc. DARPA Review 12 April 2000










PenriWell
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Underwater vehicle
examines sea floor
with sonar

AND WVISION

Java software implies
platform-independent
imaging

IMAGING

Wavelet algorithm
reduces image-
compression distortion

FHODUCT FOQCUS:
CCD cameras







@ Wafer 1-2 Translational Offset Wafer Order
Translation Uncertainty "EBLA#2" bottom (1
—— Maximum Rotation Error "EBLA#1": middle (2]
@ Wafer 1-3 Translational Offset "EBLA#3": middle (3
Translation Uncertainty "CLA#2":top (4)
—— Maximum Rotation Error
® Wafer 1-4 Translational Offset
Translation Uncertainty
—— Maximum Rotation Error

Wafer Offsets (mm)
"EBLA#2": x = 0.0 y = 0.0 g= Onradians
"EBLA#1": Dx = 0.2 Dy=-.4 Dq = 16nradians
"EBLA#3"™: Dx=-0.4 Dy=0.1 Dg= 6madians
"CLA#2": Dx= 0.1 Dy=0.4 Dg= 1lnradians
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