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The STORY of a Portable Ultrasound System
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® Our motivation and significance

» Diseasesand injuries of interest, why ultrasound

erview of Presentation |

® Developmentof ultrasound technology

» Fromdesignnotes

* Tonewideas
» Topractice
« 'Toprinted circuit board

e Current and future directions
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The first study to show the biclogical

effects of “focused ultrasound” was Geu Sono- e ] mm
conducted in 1926. i

Ve repar

By the 1g70s focused ultrasound and
high intensity ultrasound surgeries had !
evolved into clinical use: used to = e —
disintegrate gall bladder stones and break N 10MHz

———  Nabulizers

down various tumors in the brain and ; (asthrma)

pancreas.

Termed “therapeutic nltrasound,” the
mid-level ultrasonic waves are utilized to - s i . i
treat tissues directly and enhance the o b Pyoebiostia  Teaing
successful outcomes of other treatments.
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““Motivation: Brian Cancer

¢ Brain canceris the leading cause of cancer related
deaths for patients younger then age 35.

. For children brain cancer is usually inoperable
because the brain is not fully developed.

. Current treatments for brain cancer involve a
combination of:

* Removal of the tissue
¢ Gamma knife treatment
¢ Chemotherapy w/ convection enhanced delivery

(a)

(b) Pryer-35kPa (6 Prgur=T08Pn () P 140KPa
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. Typical Ultrasound D PP

* Square wave orsinusoid

* Highvoltage amplification

* 500 output impedance

* $15-545k

* Produce high powerusing impedance
matching

* Square wave
'ITL * Highvoltage amplification
* 508 outputimpedance
= « $2-55k
ampllﬁer * Produce high powerusing impedance

matching
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‘Why the 500 Outputimpedance?”
"~ Why the Impedance Matching

Circuitry?

The Matched

* Based on radio antenna design in
1930's

+ Cables based on 50-75 (1

* Reduce noise and reflections

» Fromvoltage division, the voltage
acrossthe transduceris inversely
related to the impedance of the source.

* soohms is a great (oqlpronﬁse » If the source has a 50 £ output
between power handling and low impedance and the transducerhasa o
loss O impedance, only 17% will be supplied

to the transducer:

* When impedance-matching crcuitry is
used, half of the power from the source
istiansferred, and the driverbecomes
more efficient
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»~Our Hypot hesis to Im prove
Ultrasound Driving

Potential

* We have the potential puta

* If wereduce the output iulpedanoe
of the driver to avery low level
more powerwill get delivered to

the transducer
. . transformer on the outputand
* Will need less voltage e e s
* Will be more efficient pUP &
* Will not need impedance
matching networks
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Dual N/P channel MOSFET with
low on resistance: IRFZ350

Use
ultrasound

energy

l?uk:nd 0.1uF 50 Volt bypass
Earth at the three

5 = voltage supplies
Switch power Groend Pin Driver: FI 7158157 b

Deliverto

transducer Dy Hoay
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®  0.30 Output Impedance
® 8% ofvoltage iansferred
®  Voltage Control
®  LED On Light
®  Rechaige Port
®  Low Loss Design
¢ Nofulls

Qutput to
Transducer

#275-1386,
Rotary Switch
Pover for
+12v
Power for +V
"
23432, NiCad  +28.8Y
9.6 volt battery *
Power
#23-432, NiCad +19.2V for +5V,
9.6 volt battery 4 A e
#23-432, NiCad  +9,6Y ]
9.6 volt battery 275-612,
- SPST 3- | Ground
#23-432, Nicad + e
9Gvoltbattery g o
#23:432, Nicad +
[povolcbatery g5y
#23-432, NiCad *
9.6 volt battery L C
=288V Power for -V E= t
Recharge Port
prr
e
restii
#275-1386,
Rotary Switch
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®  Housed in PVC

®  FErgonomicw/ focal stand off

CORMELL UNIVERSITY
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