Appendix A

PHYSICAL CONSTANTS

q electronic charge 1.602 x 10 coulomb

my  electronic rest mass 9.108 x 10 kg

c velocity of light in vacuum 2.998 x 10°® m/s

& permittivity of free space 8.854 x 10" farad/m

h Planck’s constant 6.625 x 10 joule x s

k Boltzmann’s constant 1.380 x 10 joule/K

kT/q  thermal voltage 0.02586 V (at 300 K)

Ao wavelength in vacuum associated with photon of 1 eV energy 1.239 x 10° m

SELECTED PROPERTIE OF SILICON (at 300 K)

E, energy band gap 1.08 eV

N¢  effective density of states in conduction band 3.0x10®m?

Ny effective density of states in valence band 1.0x10® m™*

n; intrinsic concentration of carriers 1.5x 10" m?.

& relative permittivity 11.7

n refractive index 3.5 (at 1.1 x 10 m wavelength)
te  electron mobility 1350 x 10 m*/Vs

w,  hole mobility 480 x 10 m¥/Vs

D, electron diffusion coefficient 0.02586 % 1,

Dy, hole diffusion coefficient 0.02586 x u;
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Chapter 2: SOLAR RADIATION
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Chapter 3: SEMICONDUCTOR MATERIALS FOR SOLAR CELLS
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Chapter 4: SEMICONDUCTOR MATERIALS FOR SOLAR CELLS
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Chapter 5: SOLAR CELL CONVERSION-EFFICIENCY LIMITS

f @(A)Edz
: A
g h A6
[o(1) "z B, [0(2)d:
U:pabspuse: og £

[o) ™ [o)" i
0 j‘ 0 /1

QE(4)=(1-R")QE,,(A)n, (1) QE, (1),

(4.23)
(4.24)
(4.25)
(4.26)
(4.27)

(4.28)

(4.29)

(4.30)

(4.31)

(4.32)

(5.1)

(5.2)

(5.3)

(5.4)

(5.5)

(5.6)



Ag
Jmax =q J.@(l) di
0

A,
Jsc = Jmax (1_ R* )QEopt e QEel A_f

tot

A, %
J, =qll-R)OE,, 15 0F, - [ #(1) i

tot 0

* 4,
R oE, 08, v,
j@o()«)icdi tot
0 A
, 4V Eq
oc EG q
T
q |®°(2) di
. A,
1= R)0E, 0 OF, - L Ee
J‘QO(A)ECI’A tot G q
0 A
Ag h Ag
Jor)*ar B, [0°(2)dz
0 A 0 * * * * Af quc
77 = © hc A hc (1_R ) QE()pt 77G QEel A E—FF
@Oiidﬂ. @0176‘1& tot G
o) e o

R Ph

14

=7, {exp( g(V — AJR, )] ) 1} Y {exp[Q(V ~ AJR, )j B 1} (VAR

n kT n,kT

=, {exp( q(V — AJR, )j ~ 1} VAR

(5.7)

(5.8)

(5.9)

(5.10)

(5.11)

(5.12)

(5.13)

(5.14)

(5.15)



