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The Group

« Professors:
— Prof. Giampiero de Cesare
— Prof. Domenico Caputo
— Prof. Augusto Nascetti
« PhD Students: Collaborators:
Ing. Riccardo Scipinotti Ing. Matteo Ceccarell
Ing. Roberto Intrieri
« External collaborations:
— Prof. C. Manetti, Dept. of Chemistry, University of Rome “La Sapienza”
— Prof. C. Fanelli, Dept. of Plant Biology, University “La Sapienza”
— Dott.ssa A. Ricelli, CNR Institute of Biomolecular Chemistry
— Dott. M. Tucci, ENEA CRE Casaccia, Anguillara
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Group Activities

« Materials: properties of amorphous silicon

 Devices: stacked structure of different amorphous
silicon layers

— UV-vis photosensor
— Single and multicolor photodetector
— Solar cell
— Stress sensor

« Systems: application of a-Si:H devices
— Optoelectronic
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Faclilities

 Device Design and Simulation

— DIFFIN (a-Si:H devices), FEMLAB, ORCAD, DESSIS, CADENCE
* Process Technologies

— Deposition

— Lithography

— Etching
 Device Characterization

— Electrical (Cryostat for low-T, |-V, C-V, transient response)

— Optical (Quantum efficiency, Absorption Coefficient)

IU_ Bertinoro (FC), 24/11/2007

IDODEEEE




Deposition Technologies

 3-chamber UHV PECVD (a-Si:H)
« Thermal Evaporation Unit
 Sputtering Unit
« Spin Coaters

 Electroplating system
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Patterning

 Litography
— Photoplotter Unit
— Mask Aligner (up to 30cmx30cm)
— Spin coaters

« Etching
— 2-chamber Reactive lon Etching Unit
— Sputter Etching Unit
— Chemical Bench for wet etching processes
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SMART TLC PLATE
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Chromatography

 Chemical-physical method for separating different components of
a mixture

— Stationary phase SEPARATION S g t
_ Mobile phase ‘ ifferent affinity of components

» Traditional methods: Gas Cromatography (GC), High Perfomance
Liquid Cromatography (HPLC),

Thin Layer Cromatography (TLC)

Silica gel
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Thin Layer Chromatography

Cromatographyc chamber
TLC plate

Qualitative analysis:

N e comparison with standards

Quantitative analysis:
« Densitometers

* Mass spectroscopy
« CCD

Mixture

Eluent (mobile phase)

IU_ Bertinoro (FC), 24/11/2007 aSidas

EEEEEEEE amorphous Eilicon Pevices and Systems




Aim of this work

System for detection of chromatographic run

— Real-time
— Quantitative analysis
— Low cost
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SMART Glass

Amorphous silicon photodiode array integrated with TLC plate

Silica gel

Glass
a-Si:H
censors I EEEns BN BN
TTTIITT (Y s
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SMART Glass

Amorphous silicon photodiode array integrated with TLC plate

UV radiation
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Glass

a-Si:H
sensors
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SMART Glass

Amorphous silicon photodiode array integrated with TLC plate

UV radiation
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Glass

. ] ] ]
aSEH - L E—
B B e
sSensors

l,n = 0 - Pyc = Analyte concentration
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SMART Glass

Linear array of sensors
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SENSORS

Two separate glasses

Tuning and testing of the system
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Detection system

Chromatographyc chamber Hardware

Acquisition and A/D
conversion

Microcontroller

SMART GLASS ‘l’lsll,).ﬂ
UNIVERSAL SERIAL BUS
S-;ftwa re
TTIIL1L V., i
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Chromatographic chamber

o Chemical inert material: TEFLON

» Horizontal run

Electrical part

Sensor array with
electrical contacts
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Chromatographic chamber

Chemical part

Reservoir for the
mobile phase
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Chromatographic chamber

Quartz window

Eluent carrier
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Sensor arrays

Linear array: 2x8 sensors

Sizes: 1x2 and 2x1 mm

Pitches: 2.5 and 5 mm
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Sensor modeling and fabrication

« Specifications:
— Low dark current (l,,) for better SNR
— Photoresponse not sensitive to the excitation light
— Quantum efficiency spectral matched
to the analyte emission spectra

* Modeling
— Numerical a-Si:H device simulator
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Experimental detalils

 Excitation light
— UV LEDs: NSHU550A from Nikia Corporation

— Emission peaka hick
e Thicknesses

+ Analyte - no/onm

- | < — 1 250 nm
— Fluorescein dissolved in ethanol —p 20nm
— Emission peak a )
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Sensor characterizat
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Experimental results

 Analyte: no

 Mobile phase: ethanol o501 N — E—— ]
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Experimental results

* Analyte: fluorescein

« Mobile phase: ethanol
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* Fluorescein signal: Gaussian behavior
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Experimental results

« Analyte: green highlighter + fluorescein
« Mobile phase: ethanol
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Experimental results

« Analyte: green highlighter + fluorescein

 Mobile phase: ethanol
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Experimental results

« Analyte: fluorescein at different concentrations

 Mobile phase: ethanol
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Experimental results

« Analyte: fluorescein at different concentrations

 Mobile phase: ethanol
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Experimental results

« Analyte: fluorescein at different concentrations
 Mobile phase: ethanol
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Experimental results
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Food quality control

 Qcratoxin A (OTA) micotoxin present in wine, in beer, in raw coffe.
e Law limit: 2 ppb
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Food quality control (OTA)
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e Minimum detectable limit: ~0.05 ng/ul
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Conclusions

« SMART GLASS as innovative chromatographic system
— TLC plate

— linear array of amorphous silicon sensors

« Application
— real-time monitoring

— (uantitative analysis

— Food quality control (OTA)
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