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Major Fabrication Steps in MOS Process Flow
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CMOS Manufacturing Steps
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n-well & p-well Formation
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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
(2) Arsenic n- LDD implant
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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.)

@ Spacer etchback by anisotropic plasma etcher

R R R RN
O, Films @J @Spa(fr_c»i e foe K; :'ci”i _Jr%gg}é Sicfl"i" spacer
] Photo Etch | h—%_we” p'\j\—/-d n- o-well n-bg—/?p'\g
Implant p- Epitaxial layer
1 p+ Silicon substrate 1

Sidewall spacers will be used alongside the poly gates to prevent the higher S/D implant
from penetrating too close to the channel where S/D pumchthrough could occur.

@ Arsenic n+ S/D implant

AR R AR ARRRERRRREREREER
f**** @Photoresistmask*HH‘****&
© — (B EQ?H D S
Photo =— - D C
I ©) ‘:0 Mask #7 " n-well %ﬁm&ﬁ\'
Implant p- Epitaxial layer
s p+ Silicon substrate 17




* Source/Drain Implant & Contact Formation
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Ll Oxide as a Dielectric for Inlaid LI Metal
(Damascene) & LI Oxide Dielectric Formation
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LI Metal Formation & Via-1 Formation
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Plug-1 Formation

Tungsten polish (Plug-1)
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SEM Micrographs of Polysilicon,

Tungsten LI and Tungsten Plugs :

Micrograph courtesy of
Integrated Circuit Engineering Tungsten

Mag. 17,000 X p|ug
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Metal-1 Interconnect Formation
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Via-2 Formation
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Plug-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)
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