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Distributed piezoelectric actuators with rectenna
patches.

* Control algorithm carried on MW signal enables
actuators to be tuned for shape control.

* Power allocation and distribution (PAD) circuit
imbedded actuators array allows smart power use.
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http://www.aid-n.org

EKG Ieads\

EKG simulator
(for testing)
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Smart

pectengy Actuator

Distributed piezoelectric actuators with rectenna
patches.

* Control algorithm carried on MW signal enables
actuators to be tuned for shape control.

» Power allocation and distribution (PAD) circuit
imbedded actuators array allows smart power use.
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Field Potential Sensor  Probe-Pin Device
(PPD)
Shock Voltage Injector

Polarization-averaged
Rectenna Array

A FRESH VIEW OF PARKINSON'S DISEASE

Microwave or
Magnetic Field

Cerebral cortex (5 & 6)

Substantia
nigra

=i Incident
Microwave

Midbrain (3 & 4)
Induction Coil Plate Magnet Disk

Pons

Pressure Sensor
Lower brain stem (1 & 2)

Parkinson's disease results from the loss of neurcons in part of the brain called
the substantia nigra. Researchers now suggest that its symptoms are a late
sign of a more extensive disease that begins in the brain stem and spreads
throughout the brain in six stages.

Probe-Pin Device
(PPD)

Shock Voltage Injection Rotating Field

Field Potential Sensor
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Transmitter

Feedback &
Switching

Wireless module
and antenna inside
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Electrode
Power

Receiver

Pin-Probe Device
(PPD)
Telemetry
System

Field Potential Sensor  Probe-Pin Device
(PPD)
Shock Voltage Injector
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Polarization-averaged
Rectenna Array
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3 km 3m 3 mm 30 um 300 nm 0.3 nm
0.4 neV 0.4 peV | 0.4 meV 0.04 eV 4 eV 4 keV

Vibrate molecules




Radiation
Soft x-ray
Visible light

Thermal energy

(IR)

Microwave

2 GHz Cellular
Phone

Energy
4 keV
1to3eV
0.03 eV

0.0004 eV

0.00001 eV

Actions
lonize molecules
Bend molecules

Dis-aggregate
molecular
clusters

Vibrate
molecules
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100 mW-3.6
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1.0x1.0x1.0 mm

Tissues: muscle &
high water content
tissue-light red, fat
and bone-dark yellow,
blood-dark red, brain
-light yellow, skin-ligh
yellow

Radiated power
from antenna =
125 mwW

0 db = 9.50 W/kg

o -8

SAR distribution in phantom human
Head model exposed 1.9 GHz dipole
Antenna.
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Hair cell activation in inner ear

Single kinesin (protein dimer) molecule

Single actin molecule
Mechano-receptive ion channel
Stretch DNA molecule 10%
DNA strand-to-strand binding

Stall force of flagellar motor
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Output Power of SP, DP-1, and CP-1

Power (mW)

10 11

Frequency (GHz)




NA
S
O

2
£
Nt
Q
Q
c
o
o
©
=

(o]
o

IN
o

N
o

Near field

Far field

TLV limit; 15 mW/cm2
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Distance (Inches)
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—O— Voltage

Current (mA)
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Polyimide Patch Rectenna Performance
IN-SP-3 at 50 inches from the horn
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Attenuation (dB)
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Polarization-free rectenna
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