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Figure 8.4 | Excess minority carrier concentrations at the
space charge edges generated by the forward-bias voltage.
» At 300K, kgT/e = 0.025852 V.

» Therefore, once V, > 0.025852 V, both n,(-x,) and p.(x,) increase rapidly.

» Conversely, if V, <0 (reverse bias), both n,(-x,) and p.(x,) decrease rapidly below
npo and p,o respectively (i.e., effectively zero).

Example- Let’s revisit our germanium pn junction at 300 K where N, = 8 x 10" cm’
(p region) and Ns = 10'®cm™ (n region). Calculate the excess minority
carrier concentrations at the edges of the depletion layer/space charge
region when a forward bias voltage of 0.2 V is applied.

From Table B.4, n;=2.4 x 10" cm™

p region-
majority carrier concentration is pyo = N = 8 x 10" ¢m™
minority carrier concentration is 7,0 = n#/N, = (2.4x10"%)?/8x10"= 7.2 x 10" cm™

n region-
majority carrier concentration is 7,0 = Ns= 10 cm™
minority carrier concentration is p.o = n*/Na = (2.4x10"%)?/10'°= 576 x 10'° cm™

np (_xp) — npo eeVa/kBT — 7.2 « 1010 80,2/0.025852 — n L-x J — 1,649 x 1014 cm_3 << Na
pn (xn) — pno eeVa/kBT — 5.76 x 1010 60.2/0.025852 — Qn(ln) — 1.319 x 1014 cm_3 << Nd

Low level injection assumption is OK.



