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Microwave dielectrometry and SUSI

SUSI, Sensore per la misura di Umidita e
Salinita Integrato (Moisture and Salt content
integrated measurement sensor)

Microwave measurement system based on
the transmission coefficient measurement of
a two port resonant open-coaxial sensor
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PATENT “Microwave Sensor For Measuring The Moisture Of Masonry Surfaces Comprising A Microstrip Resonator Coupled
With An Open Coaxial Probe”, US 7,560,937 B2, 2009.
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SUSI, working principles
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SUSI, an operative example m
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The “Sant'Alessio legend” fresco
at San Clemente Basilica, Rome
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Why a standalone system? m

e Size

Reducing size improve portability and
usability the instrument

SNA

USB-SERI

NB
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Why a standalone system?

e Size

Reducing size improve portability and
usability the instrument

e Power

A simpler battery powered instrument SNA
allows long measurement campaign |
also in the absence of the main supply

USB-SERI

NB
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Why a standalone system?

e Size

Reducing size improve portability and
usability the instrument

e Power

A simpler battery powered instrument SNA
allows long measurement campaign |
also in the absence of the main supply

e Ease
An easy-to-use instrument can be used Use-seriaL | [
by non-specialized personnel -
NB o
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Why a standalone system?

Size

Reducing size improve portability and
usability the instrument

Power

A simpler battery powered instrument SNA
allows long measurement campaign |
also in the absence of the main supply

e Ease

An easy-to-use instrument can be used Use-seriaL | [

by non-specialized personnel -

NB -

e Costs

Reducing costs make possible to realize a

commercial instrument
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Standalone measurement system
blocks m
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Standalone measurement system
blocks m
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Standalone measurement system
blocks m

...................................................................................................................
_________________________________________________________________________________________________
_________________________________________________________________

———————————————————————————————————————————————————————

E f \ : '""""‘"'"'",ZZZZZZZZZZZZZZZZZ?‘E ] i i i
v v v i i
ORI =T~ \ i
b
! | |oispLay
Y V ”C !
A - <
[ L Be _l— ADC <
Lo O N — >
: i
F e
™
(/ 7 v J A £ y Z
alEs
T
Consiglio Nazionale delle Ricerche PIERS 2013 - Stockholm

IFAC stituto di Fisica Applicata “Nello Carrara” August 12-15", 2013



Standalone measurement system
blocks %@%;§§N
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Standalone measurement system
blocks m
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Standalone measurement system
blocks m
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Synthesizer
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Wideband fractional N-synthesizer
with integrated VCO

137,5 MHz - 4400 Mhz

-4 dBm - 5 dBm

Supply 3.0V to 3.6V

ANALOG
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Receilver
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Development of a prototype

SOLARTRON  DUAL PSU AS 1416.2 2530V 500mA
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A problem with sensor mismatch m

Coplanar gap coupling = mismatch = reflection = PLL doesn't lock + phase noise
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The weak link of the chain: the buffer

ISz [dB]

Amplifier + attenuator = RF buffer

« High “active directivity” (S12)

* High linearity (CP1, IP3)

* Wideband

* Gain flatness

» Low voltage and power consumption
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A new sensor approach

Coupling line through a slot on the common P =N e
ground plane a”OWS to termina‘te the |ines on _oa bt e ...........................
thelr CharaCtenSth Impedance 2o | o A ...........................
o6l e VRN W
—2010g (W234ﬁ _60770—1_277_’}‘;)) as . é_27 ......................... .........................
- 3 ey R
—201og % —eonoab? + %ln(zlai)—l)) a>2b 50k v e .........................
; < NN
P W . - [T W
Zo fEeif A ; ;
1.01 1.015 1.02 1.025
£ [GHz]
0

——— S11 coplanar gap
——— S11 slot

S11 [dB]

1.01 1.015 1.02 1.025
f [GHz]

Consiglio Nazionale delle Ricerche PIERS 2013 - Stockholm
IFAC stituto di Fisica Applicata “Nello Carrara” August 12-15", 2013






	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

