


Test, Assembly & Packaging :Back-end 

Wafer Test 

Dicing 

Die Bond 

Wire Bond 

Encapsulation 

Test & Burn-In 

Materials management, Chemical Distribution, Automation, CIM 



Source: Peter Nilsson, LTH, Sweden 



Encapsulation and Decoupling 



Packaging 
The substrate, the die and the heat spreader are put together to 
form a completed processor. The green substrate builds the 
electrical and mechanical interface for the processor to interact with 
the rest of the PC system. The silver heat spreader is a thermal 
interface where a cooling solution will be put on to. This will keep 
the processor cool during operation. 

Source: INTEL 



Processor 
Completed processor (Intel® Core™ i7 Processor in this case). A 
microprocessor is the most complex manufactured product on earth. In fact, it 
takes hundreds of steps –only the most important ones have been visualized 
in this picture story -in the world's cleanest environment (a microprocessor 
fab) to make microprocessors. 

Source: INTEL 



Class Testing 
During this final test the processors will be tested for their key 
characteristics (among the tested characteristics are power 
dissipation and maximum frequency). 
 
 

Source: INTEL 



Binning 
Based on the test result of class testing processors with 
the same capabilities are put into the same transporting 
trays. 

Source: INTEL 



Retail Package 
The readily manufactured and tested processors (again 
Intel® Core™ i7 Processor is shown here) either go to 
system manufacturers in trays or into retail stores in a 
box such as that shown here. 

Source: INTEL 



You can also visit the following websites for very 
informative videos on semiconductor 
manufacturing: 
 
 
www.siliconrun.com 
 
www.nec.com 
  



PACKAGING EVOLUTION HAS BEEN SLOWER COMPARED TO 
SEMICONDUCTOR EVOLUTION 

Time and Packaging Efficiency 

Source: Wikimedia Commons 
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Picture Source: NASA 







Example 



Source: TI and  
Prof Rao Tummala, GTech 











Chip to package connection 
!      Wire bonding 

!      Only periphery of chip available  for IO     
        connections  
!      Mechanical bonding of one pin at a time     
        (sequential) 
!      Cooling from back of chip 
!      High inductance (~1nH) 

Picture Source: Palomar Technologies 



Wirebond Attachment 

!     Used in Lead Frame, PGA and BGA packaging 
!     Over 80% of Packages are Wire bonded 
!     Epoxy Glue to Attach Chip 
!     Typically Gold Wire 

–  Also Copper, Aluminum 
–  Wire length- typ. 1-5 mm  
–  Wire diam.- typ. 25-35 !m  
–  Inexpensive, Reliable 

–  Molding or Encapsulation done with epoxy resin 
–  Chip-on-Board involves glob top to bare die with epoxy resin 


