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Multi-junction solar cells composed of group III-V semiconductor alloys are widely employed in space and 

concentrated-sun photovoltaic applications. For the devices to achieve high power conversion efficiency, the reflection 

losses must be minimized over a wide 400 – 1600 nm spectral range in which they typically operate. Therefore, the design 

and deposition techniques of antireflection coatings (ARC) play an important role. 

Atomic layer deposition (ALD) is a branch of chemical vapour deposition (CVD) techniques and is a promising 

chemical coating technology. In ALD, when depositing dielectric films, substrates are cyclically exposed to gaseous 

precursors which react in a self-limiting manner. This cyclic process prevents precursors from reacting in the gas phase 

and limits the reaction to the surface. The surface-limited ALD reactions allow for controlling of film thickness within a 

sub-nanometer range. Due to these characteristics, deposited coatings are highly conformal and have been extensively 

used for the protection of electronic devices in open atmospheric conditions [1]. 

The optical design of an ARC typically uses a sequence of layers with high and low refractive indices. For a low 

refractive index material, Al2O3 can be used since ALD thermal deposition of Al2O3 is well known and does not require 

a complex reactor design [2]. Silicon dioxide (SiO2) may also be employed as a low refractive index material and can be 

advantageous in a triple layer ARC design to minimize reflection losses over a wide spectral range. However, due to the 

nature of silicon precursors, the deposition of SiO2 using a thermal process, where oxidant is water, is not sufficient [3]. 

In this case, a combination of thermal and plasma enhanced ALD may be necessary to deposit SiO2. 

In this work, two different antireflective coatings were deposited on GaAs and AlGaAs subcells and a fused silica 

(FS) glass. The first coating was deposited using exclusively thermal ALD and consisted of two layers – TiO2 and Al2O3. 

The second coating was deposited using a combination of thermal and plasma enhanced ALD and consisted of three 

layers: Al2O3 (thermal), HfO2 (thermal), and SiO2 (plasma enhanced). Here, we present optical coating modelling and 

deposition results, including reflection spectra, surface morphology, and photovoltaic characteristics comparison of the 

cells with different coatings. 
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