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(A) ConventionalN+NPP+ Single Junction Solar Cell

(B) Bipolar Transistor P+PNPP+ Double Junction Solar Cell
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Band Diagram of Photo Electron Fog (e-) and Hole Fog (Si+)

with
Band Bending Effects of { VBP=(kT) In(P+/P) ; VBN=(kT) In(N+/N) ;}
X=
Light . T 8|

Hole Fog (Si+)
Al2



Five Equations with Five Unknowns ( lout, Ild, le, Vout, Vs ) ;

(1) Isc=lout+ld+le; (3) Vs=loutRs ;
(2) Vout = lout Rout ; (4) Vout + Vs = le Re ;

(5) ld = ( lo ) { exp((Vout + Vs)/kT) — 1 } »

Isc —Vout< O

— Loy Rs ee—
A 4P+
—AWWW
wD : Light Id]
x=:xz i | —— Re ]le
T lout ] lout
|ou Re RS lSC VS > 0
|d Rs l |out Rout
i 4 " = MPTT
SCG _@_: Isc I Control

Light < Isc —

One More Condition { d(Power)/d(Rout) = 0 ; } gives the maximum output power.
(6) Power = (lout)(Vout) ; (7) d(Power)/d(Rout) =0 ;

Find the optimum value of Rout to obtain the maximum power.
MPTT = Maximum Power Tracking Technology

Al3



A circuit model of (a) the floating-surfacer N+NPP+ single-junction-type solar cell and
(b) the proposed pinned-surface P+PNPP+ double-Junction solar cell in comparison.

Isc —Vout< 0

=Y “’?" ow
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“Water and Solar Energy for all people on the earth.”
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