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Recently we have 
achieved 
efficiencies of 11%. 
Improvement in the 
device performance 
is attributed to 
further defect 
reduction in the 
material and overall 
process 
improvement.
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Step 4: Device Fabrication 
• Mesa etching followed by top and bottom contact deposition
• Cap layer removal
• Anti Reflection Coating (ARC) –ZnS/MgF2 2 layer ARC 
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Step 1: Ion Beam Assisted Deposition (IBAD) – A technique to produce 
near single crystal films on polycrystalline or amorphous substrates

Step 2: RF sputtering- A technique used to 
grow various epitaxial buffer layers by roll-to-
roll processing.

Step 3: MOCVD- A technique used to grow 
epitaxial III-V films on metal substrate for PV 
application 

Epitaxial Ge on non-
semiconductor substrate

Epitaxial GaAs on non-
semiconductor substrate

•Dual reactor MOCVD system – stationary chamber and Roll-to-Roll (R2R) chamber for 
compound III-V semiconductor growth

• GaAs and AlGaAs deposited on single-crystalline-like Ge films on metal substrates 
• Ion-beam assisted deposition (IBAD) was used to grow biaxially textured films on non-
epitaxial metal foils  

Roll-to-Roll compound semiconductor MOCVD system

Dual reactor MOCVD system –
Stationary chamber and Roll-to-Roll 
(R2R) chamber for compound III-V 
semiconductor growth

Objective: To use low cost 
non-semiconductor 
substrates to grow 1J GaAs 
solar cells 

Vertical 1J GaAs solar cell on metal substrate

(a) SEM: morphology of the device (b) PV-TEM: defect density of the device (c) CS-TEM: all the layers grown (d) Efficiency of the device 
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(a) SEM: morphology of the device (b) XRD: 2theta omega curve. Inset 
is rocking curve and typical pole-figure from doped samples


