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Introduction

Methodology

Results	&	Discussion

First, the influence of the front and rear metallization on the elastic modulus of a 
sub cell was measured utilizing a four point bend test as depicted in Figure 2. 
Since solder coated wires, as used in novel interconnection technologies contain 
elements such as In, Bi and Sn, the influence of these elements on the elastic 
modulus was measured. Input of these measurements was used to assembly a FE 
model of a sub cell.

Reliability has become increasingly important in the photovoltaic (PV) industry, mainly since it has a big influence 
on the levelized cost of electricity (LCOE) while it embodies a lot of the risks when investing in renewable energy [1]. 
However, determining lifetime of a module technology is very time consuming and almost never conclusive. 
This is especially the case when working with novel interconnection technologies [2]. 
To reduce the experimental overhead when studying reliability, a finite element (FE) model 
containing the components most prone to failure is suggested. All assumptions used in the 
model must be verified by measurements.

• The Al back has to be implemented when 
modelling mechanical sub cell behaviour. 

• The orientation of the screen-printed 
contact on the sunny side was found to not 
influence the stiffness. 

• The influence of the coating on the 
behaviour of the interconnection wire was 
found to be low and could be negated at a 
cell level. The influence of In based solder 
coatings cannot be negated when the 
coating area becomes more then 22% of 
the total cross-section area. 

• A FE model was created implementing the 
knowledge obtained from measurements

• This model will be further expanded to 
include interface conditions as well as real 
life boundary conditions. 

Conclusion	&	Outlook
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As indicated on Figure 5, one cannot neglect the 
mechanical response added by the Al back since it 
will significantly influence the mechanical stiffness of 
the cell. Figure 6 shows that the In based coatings start 
to have an effect on the elastic modulus of the wire 
from a certain coating thickness. Using the knowledge 
obtained from measurements, a finite element model 
has been constructed. This model of which the mesh is 
depicted in Figure 5 consists of a cell with Al back, a 
screen-printed finger, a solder joint, interconnection 
wire, encapsulant and glass.

Figure	5;	Elastic	modulus	of	a	sub	cell	with	and	without	metallization.	 Figure	6;	Elastic	modulus	of	a	wire	interconnections	with	various	
coatings.

Figure	2;	four	point	bend	setup
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Figure	3;	pulltest

Figure	1;	SEM	image	of	SnBiAg coated	wire

Figure	4;	Cross-section	of	a	typical	solder	joint
utilising	low	temperature	solder

Figure	7;	Sub	cell	model


