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This progress report covers second quarter of Phase 1 for the period June 01 through August 31, 2003. 

The report describes our activities in mapping and modeling large area CdTe PV modules. Here we describe some examples of mapping and PSPICE modeling.

Shown in Figs. 1 –3 are the Voc, Jsc, and FF maps of the First Solar’s module (after strong degradation under light soak) and a table of correlation coefficients
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Fig. 2

	 
	EFF
	Voc
	Jsc
	FF
	Roc
	Rsc

	EFF
	1
	
	
	
	
	

	Voc
	0.77
	1
	
	
	
	

	Jsc
	0.21
	0.023
	1
	
	
	

	FF
	0.74
	0.55
	-0.48
	1
	
	

	Roc
	-0.12
	0.11
	-0.06
	-0.12
	1
	

	Rsc
	0.34
	0.16
	-0.18
	0.44
	-0.08
	1
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Fig. 3





Fig. 4

reflecting statistical correlations between different quantities. The module was laser scribed in a set of 2x2 cm2 cells, each of the cells was read using the standard simulator, and the corresponding parameters read and entered in the database.


It is seen from the table that the efficiency correlates strongly with the cell Voc and fill factor and that the latter two quantities are mutually correlated as well; all other correlations are weaker.


Since the integral module efficiency and other parameters were read before scribing, the problem was posed to develop a numerical algorithm of predicting the module integral performance based on the set of the constituent cell parameters. As built, such an algorithm will enable one to compare between two modules: a real one (shown in the above) and a hypothetical uniform module made of identical cells, each having the same parameters, equal to the average parameter calculated from the individual cell database.

This problem was initially attempted by developing proper software: without much success, since the underlying numerical routine turned out to be very sensitive to parameter initialization reflecting exponentially strong dependencies in the diode current-voltage characteristics. We have eventually had to obtain a commercial circuit modeling software PSPICE and start learning it. The current status is such that the equivalent module circuit is built with a small number of cells and a routine is being developed to write the database information of thousands of cells representing the module into the PSPICE input file. Examples of model simulations below show that the problem can be tackled with the software in use. 
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Fig. 5
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Fig. 6

This work is in progress to result in numerical estimates of nonuniformity related loss in large area FS modules.
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