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1.      OBJECTIVES/APPROACH
       The key objectives of the program are to develop low cost barrier coatings for CIS and CdTe solar cells and to develop an improved understanding of the effects of water on the stability of these types of cells. The scope of this work entails investigations of multilayer, barrier coatings for CIS and CdTe thin film solar cells, and studies of stability issues, particularly those related to moisture ingress.  Investigation of barrier coatings on SSI and CSU devices will continue in an effort to establish effective approaches to encapsulate CIS and CdTe modules.  Studies will also be directed towards issues concerning cost of the coating process.  The program will be structured into three major tasks:  (1) Barrier coatings and stability studies for CIS Solar Cells; (2) Barrier coatings and stability studies for CdTe solar cells; (3) Low cost coating process development. 

2.

PROGRESS FOR THIS REPORTING PERIOD


Our efforts to understand the effect of water on CdTe cells continued. Six CdTe cells based on CSU structures were sent to Steve Johnston for DLTS studies.  These devices are described in Table 1.  All were coated with barrier coatings with the exception of Cell 6-3.  Good data were acquired for 6-3, but not for any of the other devices.  The barrier coatings apparently interacted with the thick carbon-nickel contact when the temperature was lowered to LN temperature (77 K), resulting in delaminated contacts.  Results obtained for Cell 6-3 were interesting, however.  
Table 1 -- CdTe Cells
    

Device Designation            Area (cm2)                                 Stress



             6-3

            0.3 

      60ºC / Dry / 1000 hr
              144 - 42 - 7

            0.63

      60ºC / 40RH / 1000 hr



        145 - 44 - 3

            0.63

      60ºC / 90RH / 1000 hr




     155 - 42 - 3

            0.63                       60ºC / Dry / 1000 hr

           155 - 44 - 9

            0.63

      60ºC / 90RH / 1000 hr


        155 - 44 - 1

            0.40

      60ºC / 90RH / 1000 hr
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Figure 1.  Reverse bias capacitance versus temperature for Cell 6-3.
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Figure 2.  Arrhenius plot related to a majority carrier peak.
     The Arrhenius plot indicates an acceptor level at 0.288 eV.  The identity of the level is not clear.  The acceptor level associated with a cadmium vacancy is generally considered to be at .21 eV.   The stress of dry heat at 60ºC may have caused a change in the level position, or another acceptor is active.  
     Future studies will involve only bare cells stressed at 60ºC/90ºC and 85ºC /85ºC as well as under dry heat conditions.   We will utilize structures without back contacts, add contacts after the stress is completed, and then send them to Steve for DLTS measurements.          
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