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TRANSDUCER = Device converting an energy
type in another

ELECTRICAL ENERGY === MECHANICAL ENERGY

MECHANICAL ENERGY === ELECTRICAL ENERGY




INTERACTION US - TISSUE
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CLINICAL USE OF US
MHz in tis

frequency 1-20 n tissue

L L 1,54
2 0,5 0,77
3,9 0,29 0,44
5] 0,2 0,31
10 0,1 0,15

20 0,05 0,08




o
c — Vsqrt(p)

O 1/3qrt(compressibility)

C = C (Temp.) (<1%)



MATERIAL

AIR

WATER (20 °C)
MERCURY
TISSUE (AVG)
LIVER
MUSCLE

FAT

BONE

PZT

1,2
1000
13600
1060
1060
1080
952
1912
7650

330
1480
1450
1540
1550
1580
1459
4080
3791

Vi

0,0004
1,48
20
1,63
1,64
1,70
1,38
7,8

29



ACOUSTIC IMPEDANCE

Z=p°C
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AIR

WATER (20 °C)
MERCURY
TISSUE (AVG)
LIVER
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FAT

BONE

PZT

1,2
1000
13600
1060
1060
1080
952
1912
7650

330
1480
1450
1540
1550
1580
1459
4080
3791

Vi

0,0004
1,48
20
1,63
1,64
1,70
1,38
7,8

29












o
ABSORPTION

I — IO e-OCX

1 MHz 2 MHz 5 MHz 10 MHz
AlW 0,25 0,06 0,01 -
WATER 1360 340 54 14
BLOOD 14 8,5 3 2
BONE 0,2 0,1 0,04 -
BRAIN 3,5 2 1 -
FAT 5 2,5 1 0,5
LIVER 3 1,5 0,5 -
MUSCLE 1,5 0,75 0,3 0,15
TISSUE (AVG) 4,3 2,1 0,86 0,43

|
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oressione PULSE ON
TIME
LISTEN
PRP PULSE OFF
=

ON/OFF <<1%

1 _ . C
PRF = /PRP B /2d






time=space / speed

t=2d/c 3 9
PRP min=2d/c

PRF max=c/2d é
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Some transducers =» 1 line
How to obtain several lines ?
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> Stiff rotating drive shaft

> External guidewire

» Mechanical design makes
tracking difficult and limited

» Catheter vibration causes risk
of arterial spasm

Guide Wire 0.014 inches
Outer diameter 2.9F

» No moving parts

» No rotating drive shaft

» central guidewire lumen

» Coaxial design enhances
trackability and pushability
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High frequency sound
waves echo off vessel
walls and are sent back to

system

System electronics

\ 4

process the signal
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(a)

A A /\ 2 o depth
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| > depth

A-scan display with TGC off (a) and on (b).
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i Uniformity

Uniformity: Mean Gray vs Depth
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FOCALIZZAZIONE ELETTRONICA

Annular array
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Multiple zone focussing













BEAM SHAPES AND
TRANSDUCERS
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FRAME RATE (FR)

PRF

FR = . ] .
numero di linee X numero di fuochi

PRF 4 w FR$ [ <)
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DIAGNOSTIC ULTRASOUND
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