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isolation using wet chemical single side etch is 
performed. The sheet resistance of the emitter is about 
70 .sq. A remote MW-PECVD system is used to 
deposit an ~80 nm thick single layer SiNx anti reflection 
coating. Finally the metallization is applied by screen 
printing and the contacts are co-fired in an IR heated belt 
furnace. A schematic overview of the process sequence is 
given in Table I. 

The vias to guide the emitter contacts to the rear in 
the MWT approach are made using laser drilling. The 
position of the laser drilling step in the process flow can 
be varied, depending on the process being used in the 
industrial production line. Besides the vias and 
metallization patterns used, the H-pattern and MWT cells 
are processed using identical processes and process 
settings. This supports the introduction of MWT in 
existing Si-cell production lines. 

Besides the standard process settings, we also 
included an MWT group with a more shallow emitter and 
a different front side metallization. This group is referred 
to as MWToptimized throughout this paper. Instead of the 
standard Circle MWT pattern we applied an H-lookalike 
pattern (Figure 3) for ease of modeling.  

 
Table I: H-pattern Process Flow 
    
Step Process  

1 random pyramid texture 
2 POCl3 emitter diffusion 
3 PSG etch + Single Side Etch (SSE) parasitic 

junction removal 
4 MW-PECVD SiN ARC deposition 
5 contact printing (front and rear silver contacts + 

Al-BSF) 
6 Co-firing metal contacts 

 
 

 
Figure 3: ECN’s Circle MWT pattern (top left) and the 
H-lookalike MWT pattern (bottom right) 

 
60 cells were selected to be mounted into a module. 

The H-pattern cells were interconnected using the normal 
industrial tabbing and soldering interconnection. The 

MWT cells were interconnected using a conductive rear 
side foil and conductive adhesive for the interconnection 
using the Eurotron pilot line at ECN  
 
2.2 Leakage current tests 

On cell level the variation in the leakage current at 
reversed bias (Irev) is higher for MWT cells as compared 
to H-pattern cells as is shown in Figure 4. We expect that 
the fluctuation is (partly) due to process variations.  
 

 
Figure 4: Distribution of Irev measured at -10V. Blue is 
H-pattern, red is MWT 
 

For comparing the effect of via paste on the Irev 
using only a limited number of samples, we designed a 
test structure which omits as much processing as 
possible. In using this test structure, the processing is 
limited to texture and rear side printing and firing. A 
comparison of the test structure to the real cell structure 
is given in Figure 5. In both structures no emitter is 
present between the Si-bulk and the via paste. Although 
this normally results in shunting, special precautions 
prevent this shunting behavior. ECN has a patent pending 
on this topic. 

To measure the leakage current the test structure is 
placed on our in-house developed cell measurement 
chuck. An industrial Halm IV flash-tester is used to apply 
a voltage sweep of 0V to -13V on the test structure. 
During the sweep the leakage current is measured by the 
flash-tester.  

  
 

 
Figure 5: Simplified test structure to evaluate Irev 
(bottom) compared to real cell structure (top) 
 
 
3 RESULTS AND DISCUSSION 
 
3.1 Cell and module results 

3 groups of cells have been processed, each group 
about 100 wafers in size. Group 1 is the reference group. 
This group is processed using a standard H metallization 
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