







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Photonics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature photonics

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 08 July 2019



                    Extremely low excess noise and high sensitivity AlAs0.56Sb0.44 avalanche photodiodes

                    	Xin YiÂ 
            ORCID: orcid.org/0000-0003-0177-23981Â na1, 
	Shiyu XieÂ 
            ORCID: orcid.org/0000-0002-1994-58782Â na1, 
	Baolai LiangÂ 
            ORCID: orcid.org/0000-0002-2192-93403, 
	Leh W. Lim1, 
	Jeng S. Cheong1, 
	Mukul C. Debnath3, 
	Diana L. Huffaker2, 
	Chee H. Tan1 & 
	â€¦
	John P. R. DavidÂ 
            ORCID: orcid.org/0000-0002-1105-208X1Â 

Show authors

                    

                    
                        
    Nature Photonics

                        volumeÂ 13,Â pages 683â€“686 (2019)Cite this article
                    

                    
        
            	
                        6072 Accesses

                    
	
                        66 Citations

                    
	
                            53 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Optical materials and structures
	Optics and photonics


    


                
    
    

    
    

                
            


        
            Abstract
Fast, sensitive avalanche photodiodes (APDs) are required for applications such as high-speed data communications and light detection and ranging (LIDAR) systems. Unfortunately, the InP and InAlAs used as the gain material in these APDs have similar electron and hole impact ionization coefficients (Î± and Î², respectively) at high electric fields, giving rise to relatively high excess noise and limiting their sensitivity and gain bandwidth product1. Here, we report extremely low excess noise in an AlAs0.56Sb0.44 lattice matched to InP. A deduced Î²/Î± ratio as low as 0.005 with an avalanche region of 1,550â€‰nm is close to the theoretical minimum and is significantly smaller than that of silicon, with modelling suggesting that vertically illuminated APDs with a sensitivity of âˆ’25.7â€‰dBm at a bit error rate of 1â€‰Ã—â€‰10âˆ’12 at 25â€‰Gbâ€‰sâˆ’1 and 1,550â€‰nm can be realized. These findings could yield a new breed of high-performance receivers for applications in networking and sensing.
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                    Fig. 1: Schematic of P1 and the measured multiplication results.[image: ]


Fig. 2: Measured excess noise results.[image: ]


Fig. 3: Optical sensitivity modelling.[image: ]
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