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Collaboration in LINE M: Intermediate band solar cells in bulk material
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GaAs & GaAs (Ti)
Sputtering processes

o Thin films have been deposited on
glass substrates under different
process conditions in a

RF Sputtering System :ESM100
Edwards & RFS5 Generator-300W.

o Two different targets have been
used in these processes:

GaAs (99.5%)-Ti (0.5%),
Purity ; 99,999% ,
Size: 4” Diameter x 0.125”

GaAs(n) <100>,
having a Si impurity concentration
of 7 x 10" cm3
Size: 4" Diameter x 400 um
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GaAs & GaAs (Ti) |
Sputtering processes

o Thin films of GaAs(Ti), ranging from 90nm to 250 nm thick, were

grown by sputtering on glass substrates

o Sputtering Process conditions :

Chamber pressure 5 102 mbar

substrate temperature : 30°C - 400°C

Ar flux: 5,10 and 15 sccm

R.F. input power ranging from 16 to 40 W
Distance between target & sample : 6.5 cm
No sample Rotation along sputtering process
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GaAs & GaAs (Ti)
Sputtering processes
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GaAs & GaAs (Ti)
Sputtering processes

(o hV)l/z = CTauc(hV_ ETauc)

Shimadzu
UV-3600 UV—VIS NIR spectrophotometer Eormo  Crave a(err’) afer’)
(eV) (cnr2elf172) Jower upper
Sample imit limit
105 . | N —l N 1 .
. Egzig'?ap‘s : GaAs(T)1 172 962.56 26707 9.96 10°
1 = nGaAs_2 i GaAs(T)2 ~ 1.13 695.70 1.38 10° 5.68 10°
= [ nGaAs_3 GaAs(Ti)3 0.99 679.55 1.71 10° 347 106
5 o - ig:ﬁ:g:g GaAs(T)4 ~ 0.83 405.46 8.72 104 255 10°
s ] |—— GaAs(Ti)3 n GaAs1 1.15 538.04 1.4 10° 3.1110°
g ] ——CoAsi n_GaAs2 1.23 574.35 6.62 10 3.38 10°
2 n_GaAs3 1.29 581.97 5.03 10¢ 3.26 10°
©
=
S 10" : . .
s Optical Absorption is enhanced by
Ti in all samples
10’ - : ; The differences in a and EgTtauc between
1.0 1.5 2.0 2.5 .
. samples of n-GaAs and GaAs(Ti) are
consistent with the presence of an
intermediate band.
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Sl (T|) H|T Hot-Wire CVD ?

Solar cell ‘ Bt

Plasma-enhanced chemical vapor deposition PECVD

e s = o
+ S0 e A
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SI(T1) HIT A

Solar cell Bt

600 nm Au Process Description
. . .
o + Organic cleaning / HF cleaning
o . )
S * Active layer deposition
100 nm ITO ,'\Q a-Si:H intrinsic layer
,\Q(\ Deposition of n doped a-Si:H layer
. Mol
~ 30nm a-Si:H (n) o{(\ « Deposition of SiCx passivation layer
K
~ 5nma-Si:H (intrinsic) NS » Deposition of Al back ohmic contact
," (Thermal evaporation)

200 pm Si (p) « Laser firing

* Deposition of ITO by R.F. Sputtering
~ 50 nm SiCx

* Lithography of ITO windows and etching

* Front contact Lithography

~1um Al

* Front contact / Au R.F. Sputtering

* Lift-off
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Si(T) HIT
Solar cell

(Area: 0.25 cm?)
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SI(T1) HIT

Solar cell (area
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Conclusions
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o Thin films of GaAs and GaAs(Ti) have been deposited by sputtering on
glass under different process conditions. Optical Absorption is enhanced by
Ti in all samples

o The differences in o and EgTauc between samples of n-GaAs and
GaAs(Ti) are consistent with the presence of an intermediate
band

o First Batch of Si(Ti) HIT Solar cells Fabricated

o New Batches of Si(Ti) HIT, n_GaAs/GaAs(Ti)/p:GaAs
and n_GaAs/GaAs(Ti)/p_Si Solar cells will be fabricated
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