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                                    Aviza sees a bright spot in compounds

                                    
                                        Monday 8th December 2008

                                        

                                    

                                    
                                        
                                            
                                            
                                        

                                    

                                     It isn't just Wall Street that's down in the dumps - spending on semiconductor equipment has slumped over the past six months. Fortunately, compound semiconductor markets are bucking the trend, writes Aviza's Kevin Crofton. 

                                     The global economy is slowing, and the west is already in a recessionary state – that much is obvious. Rising fuel and food prices, lower consumer confidence and job-security concerns have suppressed discretionary spending, and these same trends are putting pressure on the end markets served by our customers.

[image: ]


In the IC sector, the story is a mixed one. Total unit sales and average IC selling prices grew at double-digit percentages between the first halves of 2007 and 2008. However, in stark contrast, spending on equipment has felt the squeeze. SEMI s latest figures showed equipment bookings at a five-year low, following five straight months of rapid decline.


That IC units have continued to grow while capital equipment spending is in a slump suggests that equipment utilization is rising, and at some point new investments will need to be made. Industry analysts at Gartner and SEMI anticipate this turnaround in the second half of 2009, while cautioning that their data are heavily dependent on the impact of the current economic slowdown, and rely on access to finance through the battered capital markets.
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From a distance then, an observer could be forgiven for concluding that the semiconductor equipment market is a bad place to be. But there are opportunities, both in silicon and III-Vs, and ultimately IC producers must invest if they are to remain competitive for the next growth cycle.


In the silicon world, one bright spot is advanced packaging: specifically three-dimensional chip stacking (3D-IC), where two or more die are stacked vertically and connected by through-silicon vias (TSVs).


The approach not only delivers a more compact package, it also improves performance because the vertical interconnects are shorter than horizontal global wires, cutting resistance-capacitance delays. And there is more to come – 3D-IC has the potential to stack dissimilar die, creating heterogenous "super-packages" containing memory, microprocessors, power devices, analog chips and more.


The first generation of 3D-IC is in volume production, and uses traditional wire bonding. However, research programs are developing a second-generation design where peripheral wire bonds are replaced with TSVs – channels that are made by etching through the middle of the die using plasma processes and then filled with conductors such as copper.


This technology is a classic example of an IC maker leveraging its core expertise in a new field, delivering growth despite the softness of capacity investment. But we see a different story in compound semiconductors – a market that is bucking the more widespread trend of cautious capital spending.


Five or six quiet years followed the heavy capacity additions of the communications technology bubble of 2000 and 2001, but now we see that capital spending by compound semiconductor makers is on the rise – and not just in the blooming high-brightness LED (HB-LED) sector.


Currently accounting for just 6% of total global semiconductor revenues, the compound market is nevertheless growing 50% faster than the overall semiconductor market, and its total revenues are expected to exceed $30 billion by 2012, according to BCC Research. If correct, this growth would represent a doubled market share of the total semiconductor industry in just five years.


What will drive this upsurge? The demand for GaAs-based RF integrated circuits will increase, thanks to growing shipments of mobile wireless devices, plus new, long-range wireless access architectures such as WiMAX. Wireless industry experts at ABI Research expect more than 1.3 billion mobile devices to ship in 2008. And despite the uncertainties of global economics, they say that growth will continue, largely driven by developing markets in Asia, South America and Africa.


Optoelectronic devices will also contribute strongly. BCC s report predicts double-digit growth of fiber-optic communications between now and 2012 to serve demand for broadband communications, while high-definition video applications like Blu-ray will fuel similar growth in optical data storage.


HB-LEDs provide perhaps the brightest application spot of all. Continued improvements in the luminous efficiency and color rendering of GaN-based white HB-LEDs, combined with lower manufacturing costs, will start to open up the general illumination market over the next 2–3 years, building on a sector already valued at more than $4 billion per year.


While technology is doubtless advancing, innovation in compound semiconductor IC processing has typically proceeded more slowly than its silicon affiliate – partly because substrate sizes have been limited to less than 200 mm, but also because performance benefits relate primarily to III-V material properties rather than raw device scaling. That said, the scaling of compound semiconductor devices does still enhance performance, and the need to reduce costs is now forcing device manufacturers to adopt some of the processing technologies that are more usually associated with silicon ICs.


Shrinking device-critical dimensions provides more than an increase in die per wafer: it improves device performance, increases fab yields and delivers a higher return on capital investment. The flip side is an added complexity in device interconnection, which requires an accompanying increase in the number of metal layers in wafer processing. This brings further challenges, with planarization processes needed to provide the surface flatness demanded by lithography depth of focus.


Aside from increasing the number of processing steps, the use of multi-level metal will also significantly increase material costs associated with the gold that is typically used as the interconnect metal in compound semiconductor ICs. To partially offset this cost increase, chip makers are beginning to incorporate the copper interconnect architectures that have long been favored by silicon IC fabs.


Device shrinkage also puts strain on the passive capacitor, a key part of most GaAs-based RFICs. More-aggressive design rules necessitate an increase in capacitance per unit area. While there is hope of addressing this by using thinner conventional materials such as PECVD SiN, reliability concerns will eventually force the introduction of higher "k" dielectric materials and, perhaps, the use of MOCVD or even ALD processes for dielectric deposition.


Device scaling also places greater demands on etch processes. Recessed gate technology is widely used as a method to reduce noise in GaAs-based transistors. This has traditionally been done using a wet-etching process. But because of the relative lack of critical dimension (CD) control, gate CD shrinkage eventually makes the use of wet etch impractical, and high-selectivity dry-etch processes must be developed.


So while the dark economic clouds have moved in and become a full-blown storm, in the semiconductor equipment world there is room for optimism, and this is particularly true within the compound semiconductor niche. Aviza is committed to supporting the smaller wafer platforms required by manufacturers, while for future needs we have considerable production experience with copper interconnects and high-k dielectrics – the technologies that compound semiconductor makers will soon need and which conventional tool suppliers to the niche may not be able to provide.



[image: ]  

View pdf of article
 

                                    


                                    


                                    
  
                                   

                                    
                                    

                                



                            

                        






                                              
                        
                          
                            
                              More news articles

                            

                          

                        

                        
                                                  
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Heraeus and Bosch sign patent and know-how agreement
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Enhancing the ferroelectric gate HEMT
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Photovoltaics: Towards 50 percent efficiency
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  CS stocks reflect a general malaise
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  CGD announces applications interface boards
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Moving in the right direction
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  QPT takes GaN up to 20MHz
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  IQE announces 200mm RGB epitaxy for MicroLEDs
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  imec and Brewer Science to present process solutions for CVD oxide deposition processes 
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  CS International: Championing a true heavyweight: Unleashing the promise of Ga₂O₃ 
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  New home for the Institute for Compound Semiconductors
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Qcells to invest $100M in perovskite tandem line
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Navitas added to Russell 3000 Index
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Exide adopts SiC power chips
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Full speed ahead for BoulePro-200AX
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Infineon launches EU projects for power and AI
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Debunking a dubious assumption
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Luminus releases new COB series 
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Q-Pixel beats world record for pixels per inch
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  CSA Catapult shows high-performing GaN PA
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                   £1B UK strategy focuses on compound semis
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  IQE aims to raise £30 million
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Porotech unveils World first in MicroLED displays
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  UK Government urged to publish semiconductor strategy
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Nuburu delivers light engine for 3D printer
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Danish quantum start-up raises €4.1M
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Berkeley team develops multicoloured light-emitting array
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  ETRI and Eldis commercialise EML light source
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Cardiff researchers re-shape quantum dots
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Trumpf VCSEL enables iPhone proximity sensor
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  Onsemi and Penn State to work together on SiC
                              

                            

                          


                         
                      
                      
                      
                      
                      
                            
                              
                                 [image: ]
                              

                              
                                  UbiQD:  'Best Overall Venture'
                              

                            

                          


                         

                        

                      

                      
                       
                  
                       
                    

                

                
                


            


            


            
               
               
                
                      

                 

                 
                    

               

               
                  

             

             
                  

            

  
          
                 
                 
                 
                     

                     

                 

    
                
                      

                 

    
                 
                      

                      

                 

    
                 
                      

                

           
              
                
                      

                



            
                  

            


            
                  

            


            
                  

            


               
               



            

            

        


    











































      

  
      
        

      

    

  


 
    
    

        
					

             

            	
								
                  
                  
										
                     Navigation

                     	News
	Features
	Magazine
	Videos
	Partners
	Advertise
	Subscribe
	Contacts



									

                  



                  
                  
										
                     Our magazines

                     	Compound Semiconductor
	Silicon Semiconductor
	Power Electronics World
	PIC Magazine
	Smart Solar UK Ireland
	Solar + Power Management
	Sensor Solutions
	TaaS Technology
	Digitalisation World


                    
									

                  
                  
                   
                  
										
                    Our conferences

                    	CS International
	PIC International
	Sensors International
	TaaS Technology



                    Our awards

                     	DCS Awards
	SDC Awards


                    
									

                  

                  
                      About us

                       [image: Compound Semiconductor] 

                       Compound Semiconductor™ is an Angel Business Communications publication. 
 
                       [image: ]    [image: ]      

									


								

							


						

					

				


        
          
      		  
              
                
                  
                    
                  

                  
                  
                  

                

              

            

          

        


       	
					
						
            © Copyright 2023 • Terms & Conditions • Privacy Policy • Contact us

            Powered by Angels

            
       
					

				
 

			

		


	



  
  
  
  
  
    

  
   


  
             











  
      ×
  

  
  	
      
        
           
              [image: ]
           

           
              Search the news archive
           

        


        


        
           
             
           

           
             News
Features


           

           
             Search »
           

        

        
          
             
         
          

        

        
  	

  

  To close this popup you can press escape or click the close icon.






















             


   
    
      
        
          [image: ]
        

      

      
        
          ×
        

      

    

    

    
     
      
          
          

            
                menu
            

            
              
              	home
	news
	magazine
	videos
	partners
	advertise
	contact
	subscribe
	sister publications
	cs international conference

  
            
  
             
          


          
             
              
                  latest cs news
              


              
                  	
                      Heraeus and Bosch sign patent and know-how agreement
                      24th May 2023
                    
	
                      CGD announces applications interface boards
                      24th May 2023
                    
	
                      QPT takes GaN up to 20MHz
                      24th May 2023
                    
	
                      IQE announces 200mm RGB epitaxy for MicroLEDs
                      24th May 2023
                    
	
                        View all news
                        22645 more articles
                    


              

              
          


          
              
              
                   latest cs video
              


              
                  [image: ]AIXTRON SE Corporate Video

              

            
            
              
          
 

        

      



    








   
   

      
        
          
            [image: Logo]
          

        

        
          
            ×
          

        

      

                                 
                         
                         
                               

                                      

                                        

                                        
                                        
                                        

                                             Register - Step 1

           
                                            

                                               
                                                     You may choose to subscribe to the Compound Semiconductor Magazine, the Compound Semiconductor Newsletter, or both. You may also request additional information if required, before submitting your application. 

                                                    

                                                    Please subscribe me to:

  
                                               

                                               
                                                        
                                                    
                                                      
                                                          [image: ] Print Magazine
                                                          
                                                          

                                                      
  
                                              
     
                                                      
                                              
                                                      
                                                      
                                                          [image: ] Digital Magazine via Email
                                                          
                                                          

                                                      
  
                                              
   
                                                     
                                                        
  
                                                      
                                                          [image: ] Email Newsletter
                                                          
                                                       
                                                      
                                              
          
                                     
                                                      
                                                    
                                                  

                                                  
                                                  Next step »
                                              
     

                                           

                                          
                                        

                                        
                                        
                                        
                                        
                                           
                                           
                                             Register - Step 2

                                           
                                            
                                              
                                              
                                                Please complete all fields below.

These will only be used to evaluate your application, and to ensure your requested subscription reaches you.  We will not share your personal details with anyone else without your permission.  Please see our Privacy Policy if you have any concerns.

                
                                                

                                              

                                           

                                           
                                              
                                               
                                                
                                                  First name
                                                  
                                                  
                                                

                                              

                                             
                                               
                                                
                                                  Last name
                                                  
                                                  
                                                

                                              

                                              
                                          

                                                 
                                              
                                               
                                                
                                                  Company
                                                  
                                                
 
                                              

                                              
                                               
                                                
                                                  Job title 
                                                  
                                                
 
                                              


                                              

                                        

                                        
                                               
                                                
                                                  Address
                                                  
                                                  
                                                
 
                                              

                                              
                                               
                                                
                                                  Postal code
                                                  
                                                  
                                                
 
                                              

                                         

                                         
                                               
                                                
                                                  Country 
                                                  - Please choose your Country -
Afghanistan
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegowina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Cook Islands
Costa Rica
Cote d'Ivoire
Croatia (Hrvatska)
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
France
France Metropolitan
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Gayland
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard and Mc Donald Islands
Holy See (Vatican City State)
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (North)
Korea (South)
Kuwait
Kyrgyzstan
Lao, People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
Uruguay
Uzbekistan
Vanuatu
Venezuela
Vietnam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis and Futuna Islands
Western Sahara
Yemen
Yugoslavia
Zambia
Zimbabwe


                                                
 
                                              

                                              
                                               
                                                
                                                  Email address
                                                  
                                                
 
                                              

                                         

                                         
                                         
                                               
                                                
                                                  Which industry do you work in? 
                                                  - Please choose your Industry -
Semiconductor fab or foundry
Corporate semiconductor research center
Academic/government semiconductor research center
Epiwafer supplier
Manufacturer of systems/components using compound semiconductor devices
Semiconductor equipment or semiconductor materials company
Finance or investment firm or market research/analysis
Fabless chip supplier/developer
Other


                                                

                                              

                                              
                                               
                                                
                                                  Phone number   (optional) 
                                                  
                                                

                                              

                                         

                                         
                                         
                                         
                                         

                                                      
                                                  « Previous step 
                                              
   
                                                      
                                                  Next step »
                                              
    


                                          
 

                                        

                                        
                                        

                                           Register - Final Step

                                          
                                          
                                             
                                                
                                                
                                                  A 12 month subscription to Compound Semiconductor print magazine  for  costs:  
                                                  


                                                  Once you submit your application below, you will be forwarded to our Payment Processor WorldPay to make payment.  WorldPay accept the following cards:
                                                  


                                                 
                                                  
                                                   
                                                    [image: ]
                                                    
                                                  

                                                  
                                                

                                                

                                            

                                         


                                         

                                              
                                              
                                                  
                                                    Please also send me information via email about:
                                                  

                                              

                                              
                                                  
                                                    
                                                       [image: ] Submitting Editorial for Compound Semiconductor
                                                       
                                                    
                                                    

                                                    
                                                      [image: ] Events related to Compound Semiconductor
                                                      
                                                    
                                                  

                                              

                                              
                                                  
                                                    
                                                      [image: ] Advertising with Compound Semiconductor
                                                      
                                                                                                        
                                                  

                                              

                                          

                                          
                                            
                                              
                                              





														
	Data Protection Preferences


	
	
	

	
	

	

	
	
	

	

	If you do want to receive relevant information from the publishers in addition to the selected titles, please tick the boxes below to confirm how you would like to be contacted:

	
	
	
	
		
		Yes by Email
	



	
	
		
		Yes by Phone
	



	
	
		
		Yes by Post
	



	






	If you do want to receive relevant information from carefully selected 3rd parties via Compound Semiconductor Magazine, please tick the relevant areas of interest on the drop down list: 

	

	
		LEDs
GaAs ICs/Discretes
InP ICs/Discretes
Wide Bandgap InP/Discretes
SiGe SOI/Silicon Heterostructures
Telecom Laser Diodes
Non-Telecom Laser Diodes
VCSELs
Solar Cells
Detectors
GaN Laser Diodes
Power Semiconductor Devices

	



Please tick the relevant boxes


	
	
	
		
		Yes by Email
	



	
	
		
		Yes by Phone
	



	
	
		
		Yes by Post
	



	






	
	
		
			I have read this website’s Terms and Conditions and Privacy policy
		

		Please remember you can change your contact preferences at any time. To find out how go to How to amend my preferences.

	

	

	
	
		To prove you are human and understand the above, please complete the reCaptcha:

		
			

		

	

	

	
	Running AngelContacts API v2.1.2
Updated on 2018-05-16
	




                                            

                                          


                                            

                                         
                                          
                                                    
                                                  « Previous step 
                                            

                                         
                                            
                                              Submit application »
                                            

                                          
 
                                             
                                            

                                            
                                            
                                              Please note that Compound Semiconductor Magazine reserves the right to refuse subscriptions.
                                            

                                         
                                        
                                        

                                        
                                        
                                        
                                        
                                        
                                      


                                      
                                      
                                   

                               

                               
    
  















  
  
  	

      
           
      


      

        
          You chose the industry type of "Other"

          Please enter the industry that you work in:

          Please enter the industry that you work in:

          

          Save & Continue »

        

        
      

      
      
           
      


  	

  

  


           




  

  
















 











  











