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Introduction Approach

Series of uncoated MJSCs ‘ < Testing and

measurements

 Low reflectance broadband antireflection coatings
(ARC) are instrumental for full exploitation of the
solar spectrum.

Optimization of sputtering parameters
and depositing ARCs on MJSCs for testing
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* |lon beam sputtering (IBS) produces reliable and
repeatable optical coatings [1].

« IBS tantalum pentoxide (Ta,O:) Is an attractive
material for ARCs due to its relatively high refractive
Index and low absorbance at short wavelengths [2].

*  Standard process for fabrication of Ta,Og based Scaling the deposition parameters with multiplier p

ARC onto a MJSC reveals degradation of the device / I \

functionality.

« Deposition parameters of Ta,O, were scaled with

characteristics as shown in Fig. 1. ;
| | ‘Power ‘ —— Cc?eleratlon GalnP / AlGaAs
« Use of a thin IBS Al,O, layer between the window - oltage
layer and the high-index material works as a GaAs
protective layer and preserves the solar cell GalnNAs(Sb)

a multiplier p between 0.5 and 0.7.

* Thickness of the protective Al,O, layer was varied from 0 to 10 nm.

3-8.0 « MJSCs having ARCs were characterized using photoluminescence (PL) mapping,
spectrophotometry and current-voltage (I-V) measurements by a solar simulator.
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Figure 1. Current-voltage characteristics of | basic Ta205 | e-beam TiO2 | Ta205 Si02 Ta205Si02 Ta205 Si02 Al203 Ta205 Al203 Ta205 Al203 Ta205
GalnP/GaAs/GalnNAs(Sb) MJSCs at 1-sun AM1.5D having Si0?2 Si0?2 (p=0.5) (p=0.6) (p=0.7) Si02 (p=0.5) SiO2 (p=0.6) SiO2 (p=0.7)

Ta,0./SI0, ARC with and without protective Al,O, layer. _ ,
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Figure 2. Reflectance-corrected PL intensities from the top cell surface (excitation at 532 nm) for MJSC structures with
AlGaAs or AlinP window layer coated with parametrized Ta,O: ARCs.
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Conclusions - *
GalnP/GaAs/GalnNAs(Sb)
 Using IBS deposition for 111-V MJSC ARCs 2.3 2.5 without ARC
requires tuning and optimization of the deposition GalnP/GaAs/GalnNAs(Sb)
parameters to prevent structural damage. 50 20 g with ARC
- By parametrization of IBS Ta,O: we have avoided E 5
the negative effects caused by the deposition. —15 15 =
cC S g
. ALOL b O - = = Ta 0,/SiO, N
. thin protective Al,O layer seems to be = -« = AlO (10nm Ta O /SiO rT
beneficial even after the optimization of Ta,O 01.0 O (10nm) 1a,0,/510, 1.0 ¥

ALO, (10nm) Ta,0O,/SIO,
 As we have successfully parametrized IBS AlLO, (5nm) Ta, O./SiO,

deposition of both Al,0; and Ta,Os for 1l-V 0ok A 0. (2.5nm) Ta,0,/SiO, 0.5
MJSCs it should also be possible for other T4 O /SIO
materials, such as SiO, and TiO.. 00 25 2 “ 0.0
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Figure 3. |-V characteristics of GalnP/GaAs/GalnNAs(Sb)
MJSC at 1-sun AM1.5D with different ARCs. Dashed lines have
standard Ta,O. and solid lines have parametrized.
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Figure 4. Examples of the reflectance spectra of a
GalnP/GaAs/GalnNAs(Sb) MJSC with and without an ARC.
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