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The production of small appliances PV modules benefits from
interconnecting sub-cells using aluminum foil before separating
them. This eliminates the need of handling sub-cells, allows for
high voltage values without step-up conversion, and substitutes
environment harmful materials. This approach has been proposed
earlier [1], albeit separation via thermal laser separation was not
yet established. The present work developed solutions for
thermal laser separation in said samples, by introducing an
elongation into the Al-foil, and demonstrates that deformation
appears in the Al-foil if there is insufficient spatial freedom.

Introduction

®m Earlier work proposes interconnecting sub-cells with aluminum foil (Al-foil)
betore cell separation. Key messages were [1]:
B Eliminates need for handling sub-cells and substitutes harmtul materials
m Al-foil to wafer attachment [2] via Laser Metal Bonding (LMB) [3]
B Thermal Laser Separation (TLS) [4] hindered by insufficient spatial freedom
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Methodology and Approach

1. Al-foll thicknesses: 9um and 12 um
2. Al-foil to wafer attachment by LMB
3. Spatial freedom increase by varying
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Deformation observed
in foil after TLS due
lack of spatial freedom

Forced curvature
due foil relaxation
after TLS

®m Cells need to move and mechanically separate during TLS
B Lack of spatial freedom leads to:

= Al-foil deformation

= Sub-cells string curvature due foil relaxation after TLS
m Sufficient spatial freedom eliminates these effects
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B Experimental dataset (9 separation lines for each variation)
B 108 separation lines with varied gap size
B 90 separation lines with varied
B Filtered out broken samples

B Elongation lengths <48 um show deformation and curvature due lack of
spatial freedom during relaxation

® Elongation lengths =129pum allow for
deformation free for both Al-foils thicknesses

rellable separation and are

Summary

B Proposed an approach for separating sub-cells interconnected with Al
foil before separation by means of Thermal Laser Separation

B Varied spatial freedom by manipulating gap size and elongation length
of Al-foll

B Elongations <48 pm show deformation and curvature in samples

B Elongations =129 um are deformation free and allow reliable separation
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