¥ IE % 4R Acta Phys. Sin.

Vol. 62, No. 15 (2013) 158802

z=[8] GalnP/GaAs/Ing 3Gag 7 As(1 eV) {83
= LR PHER A

AT

BER RENL REF FRA FRIF KIHE TEAX

(EI R G IR AR, KT 361101)
(2013 4E 1 A 29 HE; 2013 4 4 A 2 HYEMESH )

KA ZHR (step-graded) ZMEAEK T HA BB 5 F81%% GalnP/GaAs/Ing 3Gag 7As(1.0 eV) =45
K PH 4 RL, TEM R HRXRD MR 2 B & 4% R ACE N 2% 11 Tng 3Gag 7 As Ji LML LA B I 5 35 A7 4 25 T AN A v
(¥ A R, SR R P R T ) 46 R S A . RIS T2 T ORBA B . AN 10,922 em? (R BA
b TE 2 A S 1 N B R IA B 32.64% (AMO, 25 °C), HAL 45 ik UL EL ) GalnP/GaAs/Ge(0.67 eV) =45

FKHEIR]: OKPH AR, =45, 12 ahi
PACS: 88.40.jp, 88.40.H—, 88.40.hj

1 8l 5

GalnP(1.90 eV)/GaAs(1.42 eV)/Ge(0.67 eV) =
45 X BH H it B AT 4 3R R (2979 SR BH IR 2
). PRI EREIL R R R 4T DL R ks DT
Gy F AL A P SR A, AT U Si K BH HRLth
N ) AT AR e 2, i R IR
&, GalnP/GaAs/Ge = 4% K FH Lyt 1 4tk 77 5 45 350 R
ik F) 29.5%(AMO, 25 °C)B5), #a 43 % B4R T
IR PR, 9T 3 — 4 v = 45 K P Lt A
RO, T R K PH Lt Ay R 4 G S =T F X
X BHOG 3 B8 A 00 2 R . SR R AR B, A B
HAN 1.9/1.42/1.0 eV ) = 45 A BH H i B S0 3 4
fR IR LD, 45 1A]GE (AMO) R FYBRAS FE bR T
i 38%0. K, 1 eV IR FtATRL BN JLAE =
S8 K A AT 7T AL

Gay In,NyAs;, # KL £ y = 035x i 5
GaAs(Ge) #f Ji& fi A% UG L H AR T 56 FE N 1.0 eV, (2
K MOCVD 4 K:ff) Gay_,In,N,As; _, bHRHF B 4%
%, M LAPRAS R I8 e (0 T el i 79, In,Gay A

x B K m B R R TR (3HHES: 2011AA050512) B B 1R
T JBiR{E#. E-mail: zy @changelight.com.cn

© 2013 FEHMEZES  Chinese Physical Society

DOI: 10.7498/aps.62.158802

MEHE x = 0.30 I, 2557 58 X tH R 1.0 eV, AT 5
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J& BT = 45 K PH Lt & st ol o O K A
K B FEL Y ) 6 5 FRL R A2 PR TR R ), S B
43 22 W WSV D' T R R TR 9. T 1 2 = 45 K P H b
IR R 1.25 wm 7647, R BT PR ¥ S
B B P B P PRI, (EE R T A B Y
FEN 17.3 mA/em?, 5+, THAL B . IXFE(ETS =
AT FEL b [ o B L U SR AR UL, A FRR A . T
Xof - i R 5 R R G 1 R, 6 B A 1R T B R
AR TEIENIC RN Voe = Eg /g — 0.4, {514 =25
KB HaL L JES FEB AR AR A 5 B2 R 0.67 eV(Ge) #1272
1.0 eV(Ing 3 Gag7As), K17 AT LAFRAS 58 & 1A T % HE
JE, AT R SR 75 B o 1) A 4 0 R I R B 3 = 4
X BH H b R AR 35 BT .

100

AN\WW/ In,;Gap,As
80 /\ ! \ Ge
T 6ot !
Lﬂ GaInP"‘GaAs
g a0t /
20 H ) \ |
VAN

0 L L 1
300 600 900 1200 1500 1800
K /nm

5 fE%E =45 KB QE fhZ

Pl 6 Sy L ifg 7 a] FL IR 5T BT 0 ) 1 2 — &%
DR BH Hb 1V it 22, A5 0 A0 38 Ol U ORI 2O
P, A AT R A ST 1 FELB 0 i 147 70 Bk,
MAREE TN 136.7 mW/em?(AMO), SR 55IE N
25 °C, FHF IR Y s i ot B AN 10.922 em?. [
HH {51 25 — 45 K [ HL v B B H R Ol 2.97 ', AL HEL
W EN 17.36 mA/em?, T H AT E b b—2e 322
i 22 77 1) GaInP/GaAs/Ge = 45 K B FEL L F T 2%
JERIVRE 2% R 40 Sl 2.7 VAT 17.5 mA/em? /2
A, RN 29.5%B4) . AT I, {325 = 45 B HLit
FHER IR E S Ge & =45 KB HL b FEA A [, H

TRE RS s 73 0.3 V, B AURIEF 32.64%, LE
FEGiH Ge B =45 KIHHBIR S 1 3 ME 2 AL
TR

L FRHE: AMO
#7150 mA /div

PRUEIEHR:136.70 mW /em?  TAEHFRE:500 mV
Hh&:120 mW /div

300 600
250 480
200 360
150 /,/ /N 240
100 T 120
P
50 } 0
ol —120
0 660 1320 1980 2640
R AR I 4 af

6 fE1% =45 KB -V TR 2R (AMO, 25 °C)
4 % %

KA ZEMERAREK T HWRAEGN
1.9/1.42/1.0 eV K] GalnP/GaAs/Ing3Gag7As 5|3 =
45 K FH H 3 A4 Bl TEM Al HRXRD ] i 2 B
Ing 3Gag 7As JiK HLIH B A5 B 1 27 355 17 4 5 155
% e T A AR B R, S 3 O PH R v P ) A% IR W
A, RS T ZMH & T HAN 10.922 cm? 1)
KB L ) @i QE KT LL, {8125 = 45 i it
Ing 3Gag 7 As Ji& AT % UL B 5 GalnP T FE
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Abstract
High efficiency inverted metamorphic (IMM) GalnP/GaAs/In 3Gay7As(1.0 eV) triple-junction solar cells have been fabricated by

growing Ing3Gag7As(1.0 eV) sub-cell using step-graded buffer layer, which is 2% lattice mismatch to the GaAs middle cell. The high

crystalline quality and low threading dislocation density are confirmed by high resolution X-ray diffraction (HRXRD) and transmission

electron microscopy (TEM). The quantum efficiency and /-V characteristic are measured for the IMM GalnP/GaAs/Ing 3Gag 7 As solar

cells, as well as for the conventional triple-junction solar cell based on Ge substrate (GalnP/GaAs/Ge). The efficiency of the designed
cell with an area of 10.922 cm? is 32.64% (AMO, 25 °C), which is 3% higher than the conventional GaInP/GaAs/Ge triple junction

solar cell.
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