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This thesis describes the design, realization and characterization of low-noise amplifiers for different application, all based on the use of a High Electron Mobility Transistor (HEMT) device as key element for obtaining the desired level of noise. The work is divided in two parts, each describing a research project in the field of HEMT-based, low-noise amplifier design.  
The first project described, in collaboration with Vectronix AG (Heerbrugg, Switzerland), a leading company in the optoelectronic field providing state-of-the-art laser rangefieders (LRF), concerns the design, realization and characterization of a wideband low-noise transimpedance front-end for laser rangefinding portable devices. A DC – 20MHz, APD-based receiver with equivalent input current noise (EICN) density lower than 400fA/√Hz in the whole bandwidth has been designed, realized and tested, both in laboratory and on-the-field within Vectronix LRF  binoculars, showing very good results and will be implemented in next-production LRFs by Vectronix. The work reports also the preliminary results obtained in the design (still on-going) of a pin-based receiver with EICN lower than 25fA/√Hz. 
 The second project, carried out during a six-month stay at Universidad de Cantabria (Santander, Spain) within the Radio Astronomy Receiver Group, concerns the design realization and characterization of cryogenic broadband intermediate frequency low-noise amplifiers (LNAs) which find application in millimeter and sub-millimeter radio astronomy receivers aimed at the study of the Cosmic Microwave Background Radiation (CMBR). Three LNAs have been realized and tested, both at room and cryogenic temperature. All are hybrid amplifiers based on a commercial InGaAs HEMT, which represent a low-cost alternative to the InP HEMTs exploited in state-of-the-art LNAs for such applications. Two LNAs cover the frequency range  4 – 8 GHz (C-band, LNA1 and LNA2) while the third covers the range 4 – 12 GHz (C- to X-band, LNA3). LNA1 proved able to reach noise temperatures comparable with state-of-the-art InP LNAs, while finalization of LNA3 is still on-going.



HEMT-based Wideband Low-noise Amplifiers for Laser Rangefinding and Radio Astronomy Applications / Ramella, Chiara. - STAMPA. - (2013).
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				This thesis describes the design, realization and characterization of low-noise amplifiers for different application, all based on the use of a High Electron Mobility Transistor (HEMT) device as key element for obtaining the desired level of noise. The work is divided in two parts, each describing a research project in the field of HEMT-based, low-noise amplifier design.  
The first project described, in collaboration with Vectronix AG (Heerbrugg, Switzerland), a leading company in the optoelectronic field providing state-of-the-art laser rangefieders (LRF), concerns the design, realization and characterization of a wideband low-noise transimpedance front-end for laser rangefinding portable devices. A DC – 20MHz, APD-based receiver with equivalent input current noise (EICN) density lower than 400fA/√Hz in the whole bandwidth has been designed, realized and tested, both in laboratory and on-the-field within Vectronix LRF  binoculars, showing very good results and will be implemented in next-production LRFs by Vectronix. The work reports also the preliminary results obtained in the design (still on-going) of a pin-based receiver with EICN lower than 25fA/√Hz. 
 The second project, carried out during a six-month stay at Universidad de Cantabria (Santander, Spain) within the Radio Astronomy Receiver Group, concerns the design realization and characterization of cryogenic broadband intermediate frequency low-noise amplifiers (LNAs) which find application in millimeter and sub-millimeter radio astronomy receivers aimed at the study of the Cosmic Microwave Background Radiation (CMBR). Three LNAs have been realized and tested, both at room and cryogenic temperature. All are hybrid amplifiers based on a commercial InGaAs HEMT, which represent a low-cost alternative to the InP HEMTs exploited in state-of-the-art LNAs for such applications. Two LNAs cover the frequency range  4 – 8 GHz (C-band, LNA1 and LNA2) while the third covers the range 4 – 12 GHz (C- to X-band, LNA3). LNA1 proved able to reach noise temperatures comparable with state-of-the-art InP LNAs, while finalization of LNA3 is still on-going.
			
		

	
		
		
	Scheda breve
	Scheda completa
	Scheda completa (DC)
	
	[image: SFX Query]


		
		
			
				

















































	
	
	




















	
		
		
		
		
		
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Data di discussione
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			2013
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
	
	
	
		
		



























	
	
	Appare nelle tipologie
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			8.1 Doctoral thesis Polito
		
		
		
		
	



	






			

		

	


	


	
		























		File in questo prodotto:



	
	
	
	
	
	
    
	
	
	
	
	
	
		
			
				
			
		
		
	
	
	
	
		
			Non ci sono file associati a questo prodotto.

		
		
	





	
	
	









	
		
			
			
			



















	
		
		
	
	
	
	


	Pubblicazioni consigliate


	
		
		
			
				
				
				

			
			

		
	
	




			
		
	

	
		
		
			
			
				I documenti in IRIS sono protetti da copyright e tutti i diritti sono riservati, salvo diversa indicazione.

			
		
	




	






















	

	
		
			
		    	
			      	 Informazioni
			    

			    
			    	
			        	










	
		
		
			
			Utilizza questo identificativo per citare o creare un link a questo documento: https://hdl.handle.net/11583/2506284
			
		
	
	
	

			      	

			    

			

		

	


	
	
	
		
			
			
				





















	
	 Attenzione

	
	










	
		
		
			
			
			Attenzione! I dati visualizzati non sono stati sottoposti a validazione da parte dell'ateneo

		
	
	
	



			
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
		
		
	
	
		
		
	
	
	
	
	





    


























	
		
			
				
					
						Conferma cancellazione
						
					
				

				
					
				
			

			
				Sei sicuro che questo prodotto debba essere cancellato?

			

			
				
					
						
							
							Chiudi
						
					
				
				
				
						
						
							Elimina
							
						
					
				
			

		

	




	
    
    
				





	
		
			
				
					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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