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Chapter 4 : ULSI Process Integration 
(0.18μm CMOS Process)
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CMOS Manufacturing Steps
1. Twin-well Implants

2. Shallow Trench Isolation

3. Gate Structure
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STI Trench Etch & STI Oxide Fill
STI : shallow trench isolation
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STI Oxide Polish-Nitride Strip                      
& Poly Gate Structure Process
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n- LDD Implant & p- LDD Implant
LDD : lightly doped drain
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Side Wall Spacer Formation & n+ S/D Implant
(The dry plasma etcher removes most of the CVD oxide leaving behind 
the thicker oxide on the sidewalls of the polysilicon gates.)
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p+ Source/Drain Implant & Contact Formation
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LI Oxide as a Dielectric for Inlaid LI Metal 
(Damascene) & LI Oxide Dielectric Formation
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LI Metal Formation & Via-1 Formation

Ti: ”double-adhesive tape” to hold W to the SiO2
TiN: a diffusion barrier for the tungsten metal
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Plug-1 Formation
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SEM Micrographs of Polysilicon, 
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Micrograph courtesy of 
Integrated Circuit Engineering 

Mag. 17,000 X
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Via-2 Formation
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Metal-2 Interconnect Formation
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Full 0.18 mm CMOS Cross Section
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SEM Micrograph of Cross-section 
of AMD Microprocessor

Micrograph courtesy of 
Integrated Circuit Engineering Mag. 18,250 X
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Micromanipulator Prober (Parametric Testing)

Photo courtesy of Advanced Micro Devices
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