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The solutions to the minority-carrier diffusion equation, equations (3.106)
and (3.107), can be used to evaluate the minority-carrier current densities, equa-
tions (3.110) and (3.111). These can then be substituted into equation (3.116), which,
with some algebraic manipulation, yields

I = Isc — Li(e?/*T — 1) — I,(e?V/?*T — 1) (3.118)

where Igc is the short-circuit current and is the sum of the contributions from each of
the three regions: the n-type region (Iscy), the depletion region (Iscp = AJp), and the

p-type region (Iscp)

Isc = Iscy + Iscp + Iscp (3.119)
where
/ , dAp’
AP (=xn)Tp1 — Skeff AP (—=Wy) + D) ,
dx =W, dAp
Iscn = qAD, N
LpTp dx X=—xy
(3.120)
with
T, = D,/L,sinh[(Wy — xy/L,] + Sg.er cosh[(Wy — xy /L] (3.121)
Tys = D,/L, cosh[(Wy — xy)/Lp] + S sinh[(Wy — xy)/L,]  (3.122)
and
, , dAn’
An'(xp)T,1 — SgspAn'(Wp) + D,
dx [,_y, dAnr
ISCP = qADn +
Ln Tn2 dx X=xp
(3.123)
with

Ty1 = Dy /Ly, sinh[(Wp — xp)/L,] + Sgsrcosh[(Wp — xp)/L,] (3.124)
Ty» = D, /Ly cosh[(Wp — xp)/L,] + Spsr sinh[(Wp — xp)/L,] (3.125)

1,1 is the dark saturation current due to recombination in the quasi-neutral regions,

I()l = I()l,p + Ial,n (3126)
with
I —q nlz Dp { DP/LP sinh[(WN — xN)/Lp] + SF,effCOSh[(WN — XN/LP] }
ol,p — ~ 7 ;
P No L, | Dp/Lpcosh[(Wy — xn)/Lp]l+ Sp et sinh[(Wy —xn)/L)]

(3.127)





