Appendix 1. List of Symbols

Symbol Description

A Area

Cc  Speadof lightinvacuum

C Capacitance

Cq Diffuson capacitance per unit area
Crs Flatband capacitance per unit area of an MOS structure
C;  Junction capacitance per unit area
Cox Oxide capacitance per unit area

Dn  Electron diffuson congtant

D, Holediffuson congant

E Enegy

E Hedricfidd

Ea Acceptor energy

Ec: Conduction band energy of a semiconductor
Eq Donor energy

Er Fermi energy (thermd equilibrium)

Ey Energy bandgap of a semiconductor

m

Intringc Fermi energy
E, Vdenceband energy of a semiconductor
Evacuum El€ectron energy in vacuum
f(E) Didribution function (probability density function)
Fn  Quas-Fermi energy of dectrons
Fp  Quas-Fermi energy of holes

MKS
Units

nvs
F/n?
F/n?
F/n?
F/n?
F/n?
nf/s
nf/s
Joule
Vim
Joule
Joule
Joule
Joule
Joule
Joule
Joule
Joule

Joule
Joule
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0:(E) Dengty of atesin the conduction band per unit energy and per unit volume m3Jt

ovW(E) Dengty of satesin the valence band per unit energy and per unit volume m3Jt
G, Electron generation rate mes?t
Gp, Holegeneration rate m3st
h  Pank's constant Js
h  Reduced Plank’s constant (= h /2p) Js
| Current A
J  Current density Aln?
Jn Electron current density Aln?
Jp  Hole current density Aln?
k  Boltzmann's congtant JK
| Mean freepath
L Length

L,  Electron diffuson length
L, Holediffusonlength

m Mass kg
Free electron mass kg

me Effective mass of dectrons kg
mn Effective mass of holes kg
n  Electron densty m*
n(E) Electron dengty per unit energy and per unit volume m?
n Intrinsc carrier density m?
n, Electron dengty in an n-type semiconductor m?
N  Electron dengty in an n-type semiconductor in therma equilibrium m*
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np  Electron dendty in ap-type semiconductor m
npo  Electron dendty in ap-type semiconductor in therma equilibrium me
no  Electron density in therma equilibrium 3
N  Doping density 3
Na Acceptor doping density me
Na~  lonized acceptor density me
Ng Basedoping density me
N. Effective density of statesin the conduction band me
Nc  Collector doping density me
Ng Donor doping density m®
Ng"  lonized donor density m*
Ne Emitter doping density m*
N, Effective density of statesin the valence band m*
p  Holedensty m?
p(E) Holedensity per unit energy m?
pn  Holedensity in an n-type semiconductor m?
Pro  Hole density in an n-type semiconductor in thermd equilibrium m?
pp  Holedensty in ap-type semiconductor m?
Ppo  Hole density in a p-type semiconductor in thermal equilibrium m?
po  Holedensty inthermd equilibrium m?
g €ectronic charge C
Q Chage C
Qve Holechargein the base CInt
Qs Charge dendity per unit areaiin the depletion layer of an MOS Structure CInt

QuT Charge density per unit area a threshold in the depletion layer of an MOS C/nT
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Vith
Va
VB

Vb
Ve
Ves

structure

Interface charge dengity per unit area
Resistance

Electron recombination rate

Hole recombination rate

Thickness

Oxide thickness

Temperature

Net recombination rate of electrons
Net recombination rate of holes
Veocity

Therma velocity

Applied voltage

Base voltage

Collector voltage

Drain voltage

Emitter voltage

Hatband voltage

Gate voltage

Thermd voltage

Threshold voltage of an MOS structure
Basewidth

Collector width

Emitter width

CIn?
Ohm

Kdvin
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Wh

Xd

Xd,T

Width of an n-type region

Width of ap-type region

Pogtion

Depletion layer width

Depletion layer width in an MOS structure &t threshold
Junction depth

Depletion layer width in an n-type semiconductor

Depletion layer width in a p-type semiconductor

Transport factor

Current gain

Body effect parameter

Emitter efficiency

Excess dectron density

Excess hole density

Excess eectron charge in the base
Excess eectron charge in the emitter
Dielectric constant of the oxide
Dielectric congtant of the semiconductor
Permittivity of vacuum

Electron mobility

Hole mobility

Charge dengty per unit volume
Resdivity
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Vl/2

Cin¥
F/m
F/m
F/m

nfV-s
nfV-s

C/n?
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I ox
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Charge dengity per unit volume in the oxide
Conductivity

Cdllisontime

Electron lifetime

Holelifetime

Potential

Barrier haight

Bulk potentid

Built-in potentia of ap-n diode or Schottky diode
Potential at a semiconductor surface
Workfunction of a metal

Workfunction difference between ametal and a semiconductor
Workfunction of a semiconductor

Electron affinity of a semiconductor

(7]

< < < < < < < < (<



