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Topics 

üWhy In-Line Testing (back-end process)  

üInfluences of defects 

üTesting methods 

üWhere to test in the production line 

üProspectives 
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Komax ï Facts sheet 

Medtech  Solar  Wire  

Revenues   2008 :       342 MCHF 

      2009 :      211 MCHF 

      2010 :      357 MCHF 

    1st half 2011 :    184 MCHF 

 

 

 

1975      Komax was founded by Max Koch 

1996      First PV equipement (tabber and stringer) build by Ascor 

2000    Komax acquires ASCOR York, USA  

2005      Worldós first standard Single Step Stringer Xcell 2500 

2008      First Komax String Tester 

2009       Komax Solar becomes a Business Unit 
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Komax Solar Global Market Presence 

Sales & Service 

Sales 

Sourcing 
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Some Komax Locations 

Komax Solar 

Rotkreuz, Switzerland 

Komax (Shanghai) Co., Ltd. 

Shanghai, China 

Komax Solar, Inc. 

York PA, USA 

Komax AG 

Dierikon 

Switzerland 

Komax Solar 

Rousset, France 

Komax Systems 

Penang, Malaysia 

Komax SA 

La Chaux-de-Fonds 

Switzerland 
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What ? Who ? Where ? 

 is Komax Solar France Rousset ? 

Komax Solar France Rousset 

AIX EN 

PROVENCE  
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Where to find Komax at the Exhibition ? 

Hall A1 ï A12 
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Why In-Line Testing   

üWhy In-Line Testing (back-end industry) 

üInfluences of defects 

üTesting technologies 

üWhere to test in the production line 

üProspectives 
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Why In-Line Testing ?   

 

ÅCells are supplied tested and sorted 

ÅStringing  Lay-up  and  Lamination processes  are well under control 

ÅModules are qualified at the end of the production line 

ÅSo ? 



06th Sept 2011 / In-Line Testing / J Revel / 10 

THE WAY TO MAKE IT 

Why In-Line Testing  

ÅSo : 

 

 
ÅAn important number of cells are connected in series ! 

ÅCells work as current generators ! 

ÅA weaker current source in the series will be outdriven by the overall current ! 

ÅOne weak cell on its own impedes the whole module working point ! 
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Why In-Line Testing   

Å1 - Imperative to use cells of same efficiency in module assembly 

Å2 - One single defective cell can significantly drop the Peak Power of the entire module! 

I  

I1   =   I2   =   I3   =   I4   

V 

I  

V1 V2 

+ 
V3 

+ 

V4 

+ 

VT=V1+V2+V3+V4 

= 

I  

Some physics  -  electrical influence of defects : 
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Some maths  -  probabilities of defects : 

Why In-Line Testing   

ÅAssume a percentage ñpò of defective cells from : 

supply  0.05%        (suppliers guarantee only 0.5% !) 

stringing  0.15%       (excellent process controlé) 

lay-up and bussing 0.07% 

lamination  0.03% 

 

To put it simpler, letôs calculate the probability to have 0 defect : 

And the probability to have at least one defect : 

When building one module of ñnò cells, the probability to get ñiò defects inside this module is : 

(binomial law)  

P(i>0) = 1 ï (1-p)n 

P(0) = 1 x 1  x (1-p)n-0  

P(i) = Cn
i x pi  x (1-p)n-i 

//Fr11sv08/data/MKT_Dept/02. Documentation/Catalogue/Tester ROI Calculator.xlsx


06th Sept 2011 / In-Line Testing / J Revel / 13 

THE WAY TO MAKE IT 

Why In-Line Testing   

ÅThen, the percentage of modules with at least 

one defective cell is : 

 

 

60 cells module : 

0.05% P(i>0) = 3.0% 

0.15% P(i>0) = 8.6% 

0.07% P(i>0) = 3.8% 

0.03% P(i>0) = 1.9% 

 

0.3% P(i>0) = 16.5% 

72 cells module : 

0.05% P(i>0) = 3.5% 

0.15% P(i>0) = 10.2% 

0.07% P(i>0) = 4.6% 

0.03% P(i>0) = 2.3% 

 

0.3% P(i>0) = 19.5% 

96 cells module : 

0.05% P(i>0) = 4.7% 

0.15% P(i>0) = 13.4% 

0.07% P(i>0) = 6.2% 

0.03% P(i>0) = 3.1% 

 

0.3% P(i>0) = 25.1% 

P(i>0) = 1 ï (1-p)n 

//Fr11sv08/data/MKT_Dept/02. Documentation/Catalogue/Tester ROI Calculator.xlsx
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Why In-Line Testing   

ÅWould the overall breakage rate raise to an ñusualò 0.5%,  

the percentage of modules containing at least one defective cell would be : 

 

 

60 cells module : 

 

0.5% P(i>0) = 26% 
72 cells module : 

 

0.5% P(i>0) = 30.3% 
96 cells module : 

 

0.5% P(i>0) = 38.2% 
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Influences of defects 

üWhy In-Line Testing (back-end process)   

üInfluences of defects 

üTesting methods 

üWhere to test in a production line 

üProspectives 
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üGood module 
üNo defects 

üBalanced image 

Examples of the defects electrical influence : 

Influences of defects 
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üBroken cell 
üWpp loss on entire 

module = 6.7% 

IV curve without defect 

Real IV curve 

Influences of defects 

Examples of the defects electrical influence : 
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ü  Contact interruptions 

ü  Wpp loss on entire  

  module = 10% 

IV curve without defect 

Real IV curve 

Influences of defects 

Examples of the defects electrical influence : 
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üShorted cell  (rework) 

üWpp loss on entire 

module = 2.1% 

Influences of defects 

Examples of the defects electrical influence : 


