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@] SCAPS 3.3.05 Defect..

Defect 1 of n-Si ]
dofocttypo | Neuwal -
caplure cross section electrons (cm?) 1.000E-14
capture cross section holes (cm?) 1.000E-14
energetic distribution | Singe -
reference for defect energy level Et Above EV (SCAPS <27)
onorgy level with respect 10 Reference (eV) 0.600
characteristic energy (eV) | 0100
no Nt grading (uniform) ¥

Nttotal (1/em3)  uniformNt 2 1.000E+12
Opicol coptur o doctons 1= [ F120 104

refractive index (n) 3000

offective mass of electrons (fel) _1.000E+0)

offective field rabo 1.00E+0

cut off energy (8V) 10.00

optical oloctron caplure Gross Soclions o]

Optical capture of holes B From model

= From fie
refractive index (n) 3000
offoctive mass of holes (rel ) 1.000E+0
offactive field rato 1.00E+0
cut off eneray (8V) N 10.00
o Gaplire cross soctio i
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—Electrical properties

Thermionic emission / surface recombination velocity (cm/s) :
dloctrons 5 1.00E+7
holes 5 1.00E+5

Metal work function V) 547056 | or ¥ fatbands

Majority carrier barrier height (eV) : In batch mode, recalculate Phi_m:
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I —’ iatﬁrst step only

relative to EV or EC 00000
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Select Filter File

e
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Voe(V)  Je(MA/cm?) FF(%)  m(%)=eta
0.96 38.79 87.70 24.05

gl Lgam y2d i lldy Apsadl) Al A jall sda 8 Lgle Joaaial) gl (pe DUl
sl &8 Al UL 45 jle s 2 & al) 4dls o) a3l Wils 4, (]| Jsaad) (8 4 sadll
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£.55 (o Apnuadil) 418 25330 Jo il g i) pladl (e (P E g (il cumd) 50 7,111
GaAs/Ge

Lwadl) LR e Erg cunll Lalall Ny cogedl GES 530 ¢ ) 138 3 (o0 Cogu
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Neem™®) (Vo IVi)(%0)  (Iscldi)(%)  (FFIFF)(%)  (n/ ;) =eta

(%)
10" 100(V;=0.96V) 100(J; =0.96 100(FF;=87.70) 100(n;=24.05)
mA/cm™)
10" 100 99.63 99.78 99.37
10" 98.95 96.46 98.34 94.26
10" 93.75 71.56 93.99 63.32
10' 83.33 15.41 81.69 10.60
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il 1 24.05 9 daidll (e 1 2saall b mliasl gy = Z05OVOC gy dasial)

Pin i
A3 JSa 4 e sa 52.55%
£ (e Apuadl) 43180 393 pa Ao il g AN Elad) (e (AU HY alil) quanl) 56 8111
GaAs/Ge
g SN plad) (e il HA i) camll Ny cospndl A8ES 53l ¢ 5l 138 (8 G y2 Cags
s Lalad) pailiadll dpilly s SEI pLkY GaAS/Ge  Apsedll Ba)) (o x5
Slo sl B Ll Al padli & Cus 301 dsaal) (B daage 68 HA
14011 ) JS3Y) e K magi S ¢ 6,111 Jsand) 8 drwadd) AN 40l 5o pailiadl)
BN L ¢ Aasiall 3ol e e JS e ) QS 06 (170005 16111 ¢ 15,11
i Al e GaAs /Ge Al AN 353 301X ¢ Al Jalaac 5 yradl)

ol S Y2 el a2 T sl im0 2 6,111 Jsi
i SV et g xS i HA i) ol

Neem™®)  (Voc/Vi)(%6)  (Iscldi)(%)  (FFIFF)(%)  (n/n) =eta

(%)
10" 100(V;=0.96V) 100(J; =0.96 100(FF;=87.70) 100(n;=24.05)
mA/cm’)
10" 90.62 81.15 89.53 66.56
5x10" 80.20 44 .41 83.13 29.97
10" 73.95 27.04 80.26 16.13
10" 53.06 451 72.57 0.16
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5l 3 a0l s da sidall 3 aea e IS ol 1017 om® dedl) Ale ) 10" em™®
Cymg S 5 dpall) AN dn AN (aladl) o8 sl ¢ 93 a5 Rl Jalas 1S5
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Neem™®)  (Voe IVi)(%0)  (Iscldi)(%)  (FFIFF)(%)  (n/ ;) =eta

(%0)
10" 100(V;=0.96V) 100(J; =0.96 100(FF;=87.70) 100(n;=24.05)
mA/cm’?)
107 100 99.94 99.74 99.50
10" 98.95 98.68 97.65 96.17
10" 93.75 92.57 91.75 80.24
10 80.20 55.22 84.26 37.96
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Abstract:

The solar cell is affected by several defects, and these defects lead to a decrease in the
production of the solar cell . In this work, we studied the effect of several defects arising
from the radiation of electrons, neutrons and protons on the yield of the GaAs/Ge solar
cell, which is of the p*/n/n” type, using the SCAPS simulation program, where we found,
after comparison, that the point defect arising from electron radiation (H,) is the one that

has the most impact on the efficiency of the solar cell GaAs/Ge .



