Announcements

e HW #1 due Friday in class.

e If you want comments on Lab 0, turnitinto
your TA.
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Minority Carrier Continuity Equations

j%Ot = qnuyE + qD,,Vn

in" = qpupE — qD,Vp

Z_’z = — _iqv . j,t,f’t + G—R (G is generation,
op _ 1 \v/ =tot i I I
—=—=-V-j7+G—-R R is recombination)
ot q

For minority carriers, in low level injection (p<<n): G— R =
(,=p) _ _Ap
T T

p p
ot = ig‘ff (neglect drift since p small)
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Minority Carrier Continuity Equations

Similarly in p-type material under low level injection (1D):
on dn An

— =D
dt Tdx? ¢

n
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p-n Junction — Minority carrier injection

kT | p(—x,) kT | n(x,)
Qi —V,; = n — n
b p(x,) q n(—xp,)
q(p; — vy
p(x,) = p(—x,)exp [— ’kT
_y q(—vy)| _n’  1qvg
“NAN NPT TR | TN, T P LR

n(— x)——exp[
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Diode reverse leakage current

Short base W <<L,, W, <<L:

D D
I. = gAn? L —
A [NAWP NDWn]
Long base W >>L , W >>L
D D
I, = gAn?|——+-—F
s = 44T [NA L. NDLp]

Current dominated by minority carrier injection into the
lightly-doped and/or narrower side.

Minority carrier diffusion length: L, = /DTy, Ly, = \/DpTy
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Diffusion charge (forward bias)

Short base W <<L,W, <<L :

= gAn 2
Up = qAn, [ZNA 2N,
Long base W >>L,, W >>L .
Qp = qAn? [ ] (ea/*T — 1)
Ny

Stored charge dominated by minority carrier injection into
the lightly-doped and/or wider side.

| (e - 1)
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