TRk 26 FE BAKXRFEIFE FNEERHRNE

M-26
FRERZICS 2T HMEORE L BAOREE LA

A Study on Analysis of Surface Potential on Doped Semiconductors with Finite Element Method
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We have investigated an evaluation method of impurity density in semiconductor by an Electrostatic Force Microscope (EFM).
We simulated surface voltage on doped semiconductors to analyze the impurity density in the semiconductor by a Finite Element
Method using one-dimensional model. Simulated surface voltage originated from difference in work function between metal sensor
and semiconductor sample agreed with voltage on a Si surface measured by an EFM.
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Figure 3 The one-dimensional simulation model of

a sensor of EFM on semiconductor sample with air

gap as a metal-insulator-semiconductor structure

Table 1 Simulation parameters

of silicon and impurities

conduction band N..

Energy gap E, 112V
Electron affinity y 405V
Effective density of states on 1.0 X 1019 e’

Effective density of states
on valence band N,

29x10%cem?

. . 2.0x10"%cem

N-type Impurity concentration n, 20X 105 em?
P-type Impurity concentration 7, 3.0 10% em’
1.0% 10'%cm™

Table 2 Computed surface voltage by different

method

Impurity [zr(;r_lﬁemratlon -5 [V] Voc [V]
1.0% 10 -0.095 -0.095
3.0x10" -0.322 -0.323
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Figure 4  Simulated, measured

and calculated

surface voltage of doped Si as shown dots and

lines respectively.
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