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Si Deep Etch

e aspect ratios >40:1
e depths to 2mm

e submicron features =
e multiple depths

e high precision

/" Advanced Lithography  /

e Ebeam, Projection, Contact
e Resist coating over topology

.

Micromachining allows fabrication of structures/components having a
- T - Conformal Coatings N

e Metals, Dielectrics, Organics
e Plating, ALD, vapor processes

Thick Coatings \ ﬁntegration, Microassembly, Packaging\

e Metals, Dielectrics, Organics e Integration mechanical, optical, RF, magnetics
e Plating, CVD, vapor processes e Microassembly w/ precision placement, alignment

e Packaging w/hermetic feedthroughs

Polysilicon

/" Wafer and Chip Bonding

e Au, In, TLP, Anodic processes
e Underfill process

1-2um gap, epoxy filled
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4 3D Microstructures | | —
e Si and glass : , , ' — ‘1

e Reflow, Grayscale processes ««(«m )
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systems Enabled hy MicroAssembly/Microintegration
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MicroAssembly/Microlnte on enables compact, high- performance am
/ Chip Scale Atom Clock (CSAC Program) \ / Cold Atom Systems \
Integrated A ' (gBECl Program, SuppOI‘tlng UOfC)

Micro-Optics

Atom Chips
e chip as one side of vacuum cell
e UHV hermetic feedthrus
e integrated optical windows
e used in BEC experiments

Currentsource [¢ Micromachined
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High-Efficiency VaporCell
795nm VCSEL (2mm dia, 2mm path,
(Rb87 D1 line) Laser servo no wall coating)

AtomChip (inverted)

| Anodic
Bond

URV Cuvette

Microwave source |
x

Compact Control
Electronics

Crystal oscillator

 Rb vapor cell, laser, quarter wave plate, lens,
dhotodetector, heater, shielding electronics

Advanced Atom Chip Structures
e high-aspect-ratio metalizations [
e multilayer/multiscale metalizations
e submicron, bridging wires

CSAC realized using micromachining and
microassembly/microintegration

4 Photonlcs/Optlcs

Quad Cell Detector MEMS Mirror
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Flber Optical Shutter

e designed for cold atom uses

Compact Optical Bench

Compact cold atom system based on
micromachined atom chips
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