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ABSTRACT

In this paper ,the current status of manufacturing technologies for GaAs/Si solar cell were reviwed
and provied new MOCVD. In the manufacturing process of GaAs/Si solar cells and an experiment to
get the high efficiency GaAs solar cells, we must investigate the optimum growth conditions to get
high quality GaAs films on Si substrates by MOCVD. The GaAs on Si substrates has been recognized
as a lightweight altenative to pure substrate for space applicaton.Because its density 1s less the half of
GaAs or GeSo GaAs/Si has twofold weight advantage to GaAs monolithic cell. The theoretical
conversion efficiecy limit of tandem GaAs/Si solar cell is 32% under AM 0 and 25C condition. It was
concluded that the development of cost effective MOCVD technologies shoud be ahead GaAs solar
cells for achived move high efficiency M-V solar cells involving tandem structure.
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* deposition temperature : 675TC

* reactor Pressure : 20 mbar
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- cleaning in solvent(TCE/acetone/methanol)

- Rinse in di water
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2.3.1. X-mole fraction data
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Table 1. source &0 2 MAE

InGa()As(y)P GR
Ggm | ™M) TMGa| PH | Asth| o)
x=0,y=0
(0.89) el I Bl T
KDL 93| 214 |20 | 2 | 2080
x=0.28, y=061) ooy 13738 | 180 | 8 | 1.93
(1.3)
x =047, y =1 5
el 613 602 | 0 | 50 | 1769

2324 ZARA

AdHtA 0 F V/M ratio’} epid A7FH E
’d(mobility..), qualityd] & 4% 71AA €
k. V/IO ratio7} A= X o]dol( > 100)°]
EWH ojd SA4E0] FolAe FLE EIH
= A%S HolA Adt(crystal growth, 1988
88~92)

V/I ratio?} AAY carrier® olsx7} AA
7l 3y, epid] PL A=E AR 3}
S %S HolA FY X undoped con-
centration®] RolAT 70| Ut webA
ol HFo|A= V/Mratios 200~300 Alo]Z
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2.3.25 Gas switching time
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parasitic ¥+3-8 4o71Al Hh A7) (t-to) Al
He 2% MZ sourceE9d FH AITOE FA
o &3 g 4 3tk &3] (t3-t) AlZe] v+ =
Q3 o] Azt AFAE InP epiFHE
AsHy7t 327 HEZ AR InAsP Fo] 4

|

 Ef 2ol L4 X|(Solar Energy) Vol. 18, No. 3, 1998



MOCVDE o4& GAs/Si Bl¥AR AZa} 540 # d+/ 20 &

A2 F ok o]F 4L g2 A4 s
SBEY glen 1 ATl 1~2% A ¥ AsFE
=7F 60% A= F 1~2 monolayer InAsPZ
of AAd= AoE dTA Uoh 2=y 1 AT
HA0] 5% o7t 2 wele o] impurity
uptake &Alo] AZ3A] v HOE RuHy
Joem gtk Aj7te] © ZANR)A HE PL peak
o] ¥ ouix] 207 olFd= FA4E HolA
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2.3.26 Doping
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Si, CY ABSole epi AR =% diffusion &3
7V 23 A olslE Ao Znd Afdde o
gapo] Azl Znd AT 65x107
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3. 5S4 §3
3.1. X-Ray &4
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<3 2t
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2ax sin(8) = nA
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a  a, tanéB
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general Bragg’s law
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2 (400)8%e] F2 ARRET webA (100)-InP
7132 A5

A

a.=5.8687

(hkl) = (400)

A=1MACIEE fpe 3166 degree’} Hr}
oetx 919 2lE o8t epid] HAMISE
7 4 dok Tt epivt 71Tl oA
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X&) ojo} Fit,
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I 2ol FAE # Uk S
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d 4 Qi
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(P9} 739 0.3601})

287wl o3 Xray 54 237} Fig
8 Fig. 99 uEh} Siok

Aoz A2z} 4x 10 0)e o A 3
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A count ko] S0oujell & W FA FYL=E
2 F QU

32. PLER
Quaternary epi 32 (x, y) =f(a, Eg)9} 874
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o ojx] F9ol e &3 AgstHA 1
HE Ao ks AUAE 7HA= photons
A4 gdh @&} 2 photonE ZASHE epid)
e S & 4 st 23 ¥ gigk PL
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3.3. Laser Reflectometry 53

stote) FA O wE el ¥ 1@ A4 ans
ol &3t A FHALE 9] patternO ZA AJAE L
Je Bl BAS g 4 ok laser
reflectometry= ©]¥ ¥8]E ©]&3t in-situ &
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51‘-'—} ada 2 F79 e FA7E FAAA
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2 FHuT ods} 2o TYTE 2S5 ok
Lx 1j¢
Rsh?2 ,  2RshlLt | Rsh?
R =2R +—5— W L = W + W L

7]4 Rsh¥ sheet A32.2 wY Rshl=
Rsh27h 2ok 71481 Lx = 2Lt} HES 9]
T EERE specific contact AY r.gF F&
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37x10°744 2¢ 4 YTk
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<¥ 2> DEZn &0 k2 TLM pattern Z22}

R=2Rc+
S, D, I |20um|40um |60um |80um Reh/WXL Ie
80,80,60| 343 | 629 8916|1167 74, 1367 | 15x10™
80,80,8&| 293 | 548 | 789 |1020| 57, 1211 | 1x10°
80,40,60{224.6] 428 | 633 | 850 | 13, 104 | 6.1x10°
80,40, % | 172 | 328 | 487 | 64 | 9, 8.025 |378%10”
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Fig. 8. TMGa =56, TMAI=64, AsH3=30
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Fig. 13. Measurements 2 of laser reflectometry
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A Study on Fabrication and Properties of the GaAs/Si
Solar Cell Using MOCVD
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Abstract

In this paper ,the current status of manufacturing technologies for GaAs/Si solar cell were reviwed
and provied new MOCVD. In the manufacturing process of GaAs/Si solar cells and an experiment to
get the high efficiency GaAs solar cells, we must investigate the optimum growth conditions to get
high quality GaAs films on Si substrates by MOCVD. The GaAs on Si substrates has been recognized
as a lightweight altenative to pure substrate for space applicatonBecause its density is less the half of
GaAs or GeSo GaAs/Si has twofold weight advantage to GaAs monolithic cell. The theoretical
conversion efficiecy Lmit of tandem GaAs/Si solar cell is 32% under AM 0 and 25C condition. It was
concluded that the development of cost effective MOCVD technologies shoud be ahead GaAs solar
cells for achived move high efficiency M-V solar cells involving tandem structure.
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