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Bow Simulation

e The thickness of Si  FEA simulation
wafer, Ag busbar, adopted by ABAQUS
and Al paste were
measured.

e The material
properties of Al
paste and Ag
busbar were

measured.
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FEA results
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The FEA results are in better agreement with the
experimental data than are the bowing calculations.



Residual Stress Analysis
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Typical maximum in-plane principal stress distribution for: (a) sc-Si
wafer, 125 mm X 125 mm, (b) cast wafer, 125 mm X 125 mm, (¢) cast
wafer, 156 mm X 156 mm, and (d) EFG wafer, 100 mm % 100 mm.

S, Max. In-Plane Principal
Envelope (max abs)
(Avg: 75%)

Elemn: PAR
Node: 3994

Step: Step-1
Increment  38: Step Time = 1,000
Primary Var: $, Max. In-Plane Principal
Def d Var: U Defy tion Scale Factor: +1.00

S, Max. In-Plane Principal
Envelope (max abs)
(Avg: 75%)

D 5 0D B 0 £ D O L8

Node: 2462

Step: Step-1
Increment  22: Step Time =  1.000
Primary Var: 5, Max. In-Plane Principal
Daf dvar: U Daf: tion Scala Factor: +1.00




Residual Stress Calculation
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Conclusion

* A systematic approach that uses the material properties obtained using
a nanoindentation test, the thicknesses of the SP contacts measured
using SEM, and cell bowing simulated by FEA software was
presented.

* It provides accurate bowing results that agree well with experiments
and the complete in-plane principal stress distribution for various types
of S1 wafer.

 The maximum residual stress induced by the firing process of an Si
wafer can be obtained using FEA simulation or suggested equations
which are simple and can save much computation time.

* Because Ag busbars and fingers are considered in the FEA model, the
metallized pattern for solar cells can be analyzed using FEA
simulation. In this paper, plastic strain 1s proposed to estimate the
possibility of breakage in the Ag busbar and finger.




	Residual stress analysis and bow simulation of crystalline silicon solar cells
	Bow Simulation
	FEA results
	Residual Stress Analysis
	Residual Stress Calculation
	Conclusion



