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Fig. 1 Theoretical model of Bandgap graded structure

solar cell
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Table 1 Calculated results under AM0 1SUN with pa-
rameters set as z; —50nm, z,, = 100nm, z, =500nm, H

=600nm

Eff
/%
29. 74
26. 21
27. 49
23,95
18. 69

FF
/%
89. 46
87,63
89. 05
89.93
89. 66

Eg
/eV
1(GaAs) | 1.42

2 1.12
3 1.29
4 1. 42
5 1. 3%

Egn Jse Ve

/eV | /(mA+cm™?) /v

1. 42 38.250 1. 161
1. 42 42,954 0. 946
1. 50 38. 258 1. 096
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2,18 24.061 1. 177

HEITL AWM TR

BRERAOFERE TR E.CEFHHERMTRES W
HRFEEFRERARBE. HENHFRELR
Eq FHHRE BT RBEAMNFBRBLENHATHTF
I 17 e [ {1 4 3% v 3.

AR RNEHEF. B TR E B/ B RS
MIERE R, I E, <E<EL B % FRUKE, 1Y
TR R R MBET LR E. A ek T
W Wit . 3% 0 FF B R I

3 HERMKIRREBAFEFRILA

3.1 REXMHEBYEMHEE

RERFHBEMEFENERHERS, R T AL
BEKNHERAR EERIEREE SEZFEE
DL BB R F R E.

FERELENRETHEREKS TR E
B ES SRR R M ERIETR S RUOETRER
HFMFLTVERKESF RENEL LEE BN
ST P M

FHMEEM KHERCHERED-VELesw
LM S E R, MRS A SN E R
KRR ARG, AP REE RS POMHF R
B AT S BER AR MM RRAIBEE, B ¥
e 1B v Mt PE BE.

SEBR AR DR — R U/ e e TR R R 4D 1 R K
R HEBRXHES T2 208 i X R YR A 52
SRR SR EWM K, E BB 754K
BE 53 U cexp(—E, (2)/Vr) . i SHER 8 2
IR — R S R R IR R AL T AR B IR
KRR TR f BRMN E () KT, BIER
pn £ X350, 5 b A o o 5 O ) TR B R R IR AR 8RR
W BHTEGEREN HAHREMM B F7E
5 SRR B AL U JS AT L e e

AXEGEEETHMEETURRENEE
FIERMEAALEE, R AL RR F LTS X
BE,B/RHAELEMYERE ERATHERE
BE 5T % DL T B9 R o H PR IR E R JE .

3.2 HASSHIER

AT LA 7 B AR M B W B T PR A Ak
EMMHLE T, AX T EFREIEREKHE
HESE RS ETREWSIAKHEEmEE
BR. A THEZAMERER P RE DEH M
F USSR AE R 8O T R K4 R R B X R Ak

M-Vt &8 AlLGa,-, As,GalnP X&)
I FA7E 7 3T 45 T K PR ARt A0 & )2 el b 9 TR e, 9t 4
¥ LL AL Ga, -, As X380, 5 % AL Ga,_, As-GaAs
9 R B8 K BE B B<<0. 04 %, B F7E GaAs 5 Ge #f
R EAER HOUR L, M BE bR, M R 2R BE B ) R
F— 7 HE& T KHAEMABREE V... 5—F@
WD TRMEN o GREREWRELAE 1. 5eV &
A BB ] B P E o T 3RS R A R K B
B A Al Ga,— As iR AR 7 x BB A5
FHEHI 1.5eV(xr=0.08 Bf E,=1.523eV). # it
RIMAKGEBEAREETHEHEN Al o Gaoo
As F B 2 HF M Al.Ga,_, As(x M 0.18 & 0.08
DI% 0.08 Z O 4HF B E, M 1. 648 F 1. 524eV L)
o 1.524 F 1. 424eV) B b i) — o e

AN A % H =M K% 8 AMPS(analysis of
microelectronic and photonic structures) B ] 8% {4

HTHR AR ERASHEBHXNMNIN AR


http://www.cqvip.com

D000 http://iwww.cqvip.com|

#E5H ¥ %%, HRWREWTEN-VFEXMHE®E /KA 961

%K% Poisson FEMBHES XN.HHB TES
HFEX=Z1TEENWIERE T BA: HERE AL
FA T A PR 2= f 4 -4 B 8RO .

HE AR p X BT 09 R G 38 R 38 )
SRR T REWNISE, L FRE WY
B pn GRMZEHE, PHERFHIFER. £ n X
HEW ARG WHER, BH KU

mE 2 s R — A p KB K pn B
KA, B FJE AMPS H % 5 40 & #7240 4 B gl
KOTUFEERGTE PR T X EA R « B2
0.0lpym WHEZHERW MR, BILET S HLF

AT 0T R B E IR 2 TR,

=

x=0x=0.18 Y x=0.08 n'AonaGao 92AS

M2 WEYRAWER
Fig. 2 Bandgap graded model sketch
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Table 2 Practical parameters of bandgap graded model ’

BB/ pm B /cm™3 HHEEHR AR/ eV ARAEE/cm? FEBE/(em? + V15
pX:0.25 pR:Na=3X10'® 1o 1. 648~1, 524 M) Nc=3.8X10" BF.5~8xX10°
nlX,2.5 n X ;Np=3X10" ) 1. 424~1. 524G 39> | Ny=2,0~3, 8% 10" 2 2~4X 102

BT RHMAE y M 4.00eV FFIRZ{L, 45 = &
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(=AE.+AE)ZEAL 1. 2472=0.01247eV, y 4% 4k
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ZF 3.8745eV.

3.3 BRER

B 3~7 B BRI SR

K3 Hatm=~tZEosETHEH2 =
BRARIRIE R (&L B (XL AT (H
SOMBEELAUEL BHHFR E,.BETFHRMEE y X
R {4 N TE WL 2 (Poisson . 3 82 HE 7 18) AT DL€ RO B
HE.FERBRTp X XHFAEHME, BHE
pPXBREE Ny AEWATET, BREREMRFF
KT 8, 2 8 R R AL AL T KR,

_
_5__'_\

-6 N ! 1
0 0.1 02 03 04 05

Position/pm

E/leV

1 ) I

B3 =mERgEwHE
Fig. 3 Thermodynamic equilibrium diagram of three

bandgap graded models
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Fig. 4 Diagram of electron lifetime for three bandgap
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Fig. 6 Generation diagram of three bandgap graded

models
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Table 3 Simulation result

Alo.0sGag, 9z As Al 18Gao 32 As~ Alp 05 Gag. 92 As Al 00Gay g As~ Alp 08 Gag 92 As

Eg/eV 1. 52376 1. 64846~1. 52376 GE ) 1.424~1.52376 GE3)

Jsc/(mA « em™2) 26. 194 21.792 26. 444
Voe/V 0. 961 0. 964 0.961
FF/ % 87.5 87.5
Eff/% 22.044 18. 408 22. 245
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Abstract; This paper presents a theoretical analysis for solar cells with a graded bandgap structure. The impacts of graded
bandgap structures on the performances of [[-V compound Al, Ga,—, As solar cells are simulated using AMPS model developed
at Penn State University with a set of practical parameters. Investigation and comparison for several different graded bangdap
solar cells are carried out, and the modulation effects of graded bangdgap on the generation and collection of minority carriers are

demonstrated,
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