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Lecture 20: Diffusion IV
• Announcements:
• HW#8 due next Wednesday, 8 a.m.
• Lab 1 Report will be due Tuesday, Dec. 2, at 8 

a.m. in the 143 homework box
Instructions for the report already online via 

the EE143 Lab link
One lab report for each group
You can (and should) start on it now!

• Next Tuesday is an academic holiday (no lecture)
• -------------------------------------
• Lecture Topics:

Diffusion
―Basic Process for Selective Doping
―Diffusion Modeling
―Predeposition Modeling
―Drive-in Modeling
―Successive Diffusions
―Diffusion Coefficient
―Junction Depth
―Sheet Resistance
―Irvin’s Curves
―Measuring Resistance

Advanced Diffusion
―Effect of E-Field on Diffusion
―Concentration-Dependent Diffusion

• -------------------------------------
• Last Time:
• Procedure for determining junction depth
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• Go through Module 6 pp. 17-25

• Diffusivity in oxide is usually << than in silicon, so 
oxide is usually a good diffusion barrier

• But it does depend upon a few factors:
Thickness of the encapsulating layer
Segregation coefficient, when oxide is being 

grown; we discussed this before
Doxide/Dsilicon should be very small; normally it 

is, but there are cases when it is not, e.g., 
when H2 is present

Impurity m D in SiO2

B <0.3 (small) Small

B (oxidation w/H2) <0.3 (small) Large

P, Sn, As ~10 (large) Small

Ga 20 (large) Large
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• How does one measure the resistance from one 
point to another accurately?
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• Why is this happening?
Since diffusion involves both the dopant and a 

vacancy that it can move into, it can be 
modeled as the movement of a dopant-vacancy 
pair

The rate of diffusion depends upon the charge 
state of the vacancy
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