
Review 



CHAPTER/MODULE 2: 
SEMICONDUCTOR FABRICATION AND PACKAGING 



Fabrication overview: Front-end 

•  Wafer manufacturing 
Mask preparation 

Epitaxy 

Photoresist Application 

Photolithography 

Etch and Strip 

Diffusion/ Implant Dopants 

CMP- Chemical Mechanical Planarization 

Inspection, Test and Measurement 

Materials management, Chemical Distribution, Automation, CIM 



Test, Assembly & Packaging :Back-end 

Wafer Test 

Dicing 

Die Bond 

Wire Bond 

Encapsulation 

Test & Burn-In 

Materials management, Automation, CIM 
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Making the Wafer 
 
•  A seed crystal is suspended in a molten bath 
of silicon 

•  It is slowly pulled up and grows into an ingot 
of silicon 

•  The ingot is removed and ground down to 
diameter 

•  The end is cut off, then thin silicon wafers are 
sawn off (sliced) and polished 

•  For example, in a 8” wafer about 500 devices/
chips can be accommodated by design. They 
are rectangular in shape 

•  Wafers are processed typically in batches of 
25 (lot) 



Source: Institute of Microelectronic Systems 



Source: tf.uni-kiel.de 



Wafer processing  
Wet cleans 
Photolithography 
Ion implantation (in which dopants are embedded in the 
wafer creating regions of increased (or decreased) 
conductivity) 
Dry etching 
Wet etching 
Plasma ashing 
Thermal treatments  

Rapid thermal anneal 
Furnace anneals 
Thermal oxidation 

Chemical vapor deposition (CVD) 
Physical vapor deposition (PVD) 
Molecular beam epitaxy (MBE) 
Electrochemical Deposition (ECD). See Electroplating 
Chemical-mechanical planarization (CMP) 
Wafer testing (where the electrical performance is verified) 
Wafer backgrinding (to reduce the thickness of the wafer 
so the resulting chip can be put into a thin device like a 
smartcard or PCMCIA card.) 

Source: Wikipedia 



Die preparation  
Wafer mounting 
Die cutting 

IC packaging  
Die attachment 

IC Bonding  
Wire bonding 
Thermosonic Bonding 
Flip chip 
Tab bonding 

IC encapsulation  
Baking 
Plating 
Laser marking 
Trim and form 

IC testing 

Plastic or ceramic packaging 
involves mounting the die, 
connecting the die pads to the 
pins on the package, and 
sealing the die.  
Tiny wires are used to connect 
pads to the pins. In the old days, 
wires were attached by hand, 
but now purpose-built machines 
perform the task.  
Traditionally, the wires to the 
chips were gold, leading to a 
“lead frame” (pronounced “leed 
frame”) of copper, that had been 
plated with solder, a mixture of 
tin and lead. Lead is poisonous, 
so lead-free “lead frames” are 
now mandated by ROHS. 

Source: Wikipedia 



Semiconductor manufacturing processes 
  

10 !m — 1971 
3 !m — 1975 
1.5 !m — 1982 
1 !m — 1985 
800 nm (0.80 !m) — 1989 
600 nm (0.60 !m) — 1994 
350 nm (0.35 !m) — 1995 
250 nm (0.25 !m) — 1998 
180 nm (0.18 !m) — 1999 
130 nm (0.13 !m) — 2000 
90 nm — 2002 
65 nm — 2006 
45 nm — 2008 
32 nm — 2010 
22 nm — approx. 2011 
16 nm — approx. 2013 
11 nm — approx. 2015 

 

Source: Web 

Wafer sizes are 300mm, 450mm 



From Sand to Silicon to Wafer". 
is an interesting process. 

Now, you will see a short video clip titled Sand-to-Silicon. 
This video is reproduced with written permission from Intel  

Source: INTEL 

Source: NEC Electronics 


