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CMOS ICs Fabrication

• CMOS transistors and CMOS ICs are 
fabricated on silicon wafers

• Photo-Lithography process is used for the 
fabrication and it is similar to printing press

• On each step of different materials are 
deposited or etched
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Typical operations in a single 
photolithographic cycle (from [Fullman]).

Photo-Lithographic Process



CMOS Process insight



Patterning of SiO2 – Basic Steps
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Creating Diffusion Regions





CMOS Process Walk-Through
Fabrication of nMOS and pMOS transistors process example



CMOS Process Walk-Through



Contacts and Vias in CMOS Fabrication



MOSIS (MOS Implementation) 
layout design rules



MOSIS (MOS Implementation) 
layout design rules



CMOS Inverter Layout Design Example

Typical design 
flow for the 

production of a 
mask layout



CMOS Inverter Layout Design Example

CMOS inverter



CMOS Inverter Layout Design Example

Design rules which determine the dimensions of a min size transistor



CMOS Inverter Layout Design Example

Design rules which determine the separation between nMOS and pMOS 
transistor



CMOS Inverter Layout Design Example

Complete mask layout of the CMOS inverter



Packaging Requirements

• Electrical: Low parasitics

• Mechanical: Reliable and robust

• Thermal: Efficient heat removal

• Economical: Cheap



Bonding Techniques
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Flip-Chip Bonding
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Package Types



Package Parameters
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