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MOTIVATION 1. Motivation
 III−V thin films excellent candidates for applications in space, Internet of things, drones, autonomous

vehicles, and wearable devices. Despite these advantages, the high cost of fabrication has hindered the

uptake of III−V thin films.

 There are different approaches to getting a thin film for III-V semiconductors such as laser lift-off, epitaxial

lift-off (ELO) etc. Either these layers give low throughput, rough surface, or require the use of toxic

chemicals and post-processing steps which makes the fabrication of the device complex.

 Here , we demonstrate Controlled spalling technique which offers the advantages of high speed, low

capital expense, and less use of toxic as compared to the above alternative technologies.

2. Controlled Spalling Technique

Fig 1: Schematic representation of the overall 

controlled spalling process.

 Spalling process involves thin exfoliation of a

semiconductor foil from a thick target mother substrate by

applying mechanical loads, which are induced from a

stressor layer at the top of the mother substrate.

 The spalling process is initiated by crack nucleation in the 

target mother substrate, especially at/near the edge of the 

stressor layer, when the mechanical load induced by the 

stressor layer exceeds a critical value.
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4. InP Thin Film- heterojunction Solar cell

5. Future Work

 To optimize H2 plasma dose and  thickness of Tio2 for achieving high 

efficiency.

 To perform the flexibility tests to check the stability of flexible device.

 To employ these thin film solar cells later as photoelectrodes for PEC 

water-splitting.

3. Results and Discussion

Fig. 2: (a) Top surface (b) cross-sectional SEM images of

the spalled (100) InP film, (c) Photoluminescence spectra

of bare InP and exfoliated InP wafers (d) Optical

photograph of the 15μm thick InP(100) films (inset shows

InP thin film after attaching it to PET film).

 Tio2 function as carrier selective layer and deposited using Atomic

layer deposition (ALD). ITO Act as charge transport layer which is

deposited using RF-sputter system.

 H2-plasma induce band bending and reduce carrier concentration in

InP substrate suppressing radiative recombination of photogenerated

minority carriers, enhancing both carrier lifetime and diffusion length.

Fig 3:Process flow of the InP heterojunction solar cell fabrication

Fig 4: (a) Schematic cross -sections flow of the InP heterojunction 

using TiO2 electron selective layer  (b) Light J-V curves and (c) 

optical image of spalled InP thin film solar cell.

 Thickness of the InP thin film is 15 μm, excluding the thickness 

of the Ni stressor layer which is sufficient for complete 

absorption of solar irradiation.

 The measured photoluminescence (PL) of the reference (100) 

InP substrate and the spalled film remains the same, indicating 

that the material quality persists.
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