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Use of Schottky contact to characterize doping
density in moderately doped semiconductor :

• Consider arbitrary doping profile in

(vertical) x -direction :
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Apply DC bias VA to contact and measure C :
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p-n Junctions
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I
. Abrupt junction ( shown on previous page)

ND- NA
p(Na) ^ n(ND)

t"
- -NA

- Formed by epitaxial techniques
(e.g. , MOCVD, MBE)

• Not all pm junctions are abrupt (e.g,
diffused junctions, implanted junctions)

• Analytic solution can be obtained for

linearly graded junction (many others
can only be solved numerically)
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2
. Linearly Graded Junction : ND - Na -- ax

ND- NA f(x)
n n
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(symmetric junction)
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→Some cases to consider ( note : scale for Ex
and x is different in each diagram) :
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Reverse Biased pn Junctions: E-field
-

→ Abrupt junction (#1 from last page)
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→ Linear grade in depletion region (# 3 from last page) :
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Breakdown :

GG) ← Va = - VBR

.i x

area
-

- visitor

crit
← doping dependent
(increases w/ doping)

→ Avalanche breakdown
• Multiplication
• Occurs in light to moderately doped
structures

→ Zener breakdown
• E - field breaks covalent bonds
• Occurs in heavily doped structures
( Z lets)
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Breakdownofstructaresfromp.9-E.sk
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• Area under each curve = Vb; + Vor


