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Nano Mechanical Array Signal
Processors (NMASP)

 Daniel J. Radack, Ph.D.

• Goal: Create arrays of
precision, nano mechanical
structures for RF-signal
processing.

• Challenges: Nano precision
fabrication, transduction
mechanisms, loss
mechanisms, interconnects.
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• Motivation for Program
– Enable >100X reduction in size & power consumption & 10X

improvement in performance for UHF wireless communication.

• Military Impacts
– The development of NMASP will enable ultra miniaturized

(wristwatch or hearing aid in size) and ultra low power UHF
communicators/GPS receivers. Their uses can greatly improve the
mobility and location identification of individual war fighters, as well
as standalone wireless sensor clusters.

NMASP



Microsystems Technology Office
DARPADARPA

MTOMTO

Approved for Public Release, Distribution Unlimited

Silicon Substrate

Top
Aluminum

Lead

Gap
beneath

resonator

AlN
Resonator

Longitudinal Mode Shape

Top contact

Bottom contact

AlN

SiO2 spacer

Bottom contact cut
~5 µm

SEM of Resonator Etch
(optimization in progress)

Calculated Q ~ 36,000

Goal:  to fabricate and
test an array of high

Q (> 104 ) UHF resonators
on a single chip
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GA TechGA Tech
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Ø  Single Crystal Silicon Resonators
using the HARPSS Process

Ø  Nanowires using Multi-Layer
Shadow Mask Technology

Ø On-Chip High-Q Silicon
Filter Arrays

NMASP
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Objective:
Develop nanomachined resonator arrays and packaging techniques to
demonstrate a single chip GPS receiver front

1.75u thick for 1.575 GHz

Honeywell LabsHoneywell Labs

Crack-less GaN blanket film on 4” Si wafer
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Process Flow for Nanoresonators
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NMASP

High performance antennas, autotransformers, and inductors
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