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1.      OBJECTIVES/APPROACH


The key objectives of this program are to develop low cost barrier coatings for CdTe and CIS solar cells and to develop an improved understanding of mechanisms affecting the stability of CdTe solar cells.  The scope of this work entails investigation of multilayer, barrier coatings for solar cells and studies of stability issues for CdTe solar cells.  The work is structured into three main tasks: (1)  Barrier layer coatings for CdTe and CIS solar cells;  (2) Modeling of mechanisms influencing CdTe stability;  (3) Experimental studies of CdTe cells supporting Tasks 1 and 2.

2.

PROGRESS FOR THIS REPORTING PERIOD

2.1
   Accelerated Testing of SSI Circuits 



 Four 6 cm x 6 cm circuits were coated with a single, thick polymer layer to possibly act as a barrier coating and sent to SSI.  The coating was deposited as requested by SSI.  SSI plans to subject these circuits to much less stringent testing than normally used for qualification.  Nevertheless, we would not expect the coating to act as an effective barrier to moisture ingress.  The multilayer approach used by PNNL for barrier coatings is based on the following strategy: (1) Deposit a relatively thick polymer layer to provide a smooth surface for subsequent layer deposition; (2) Deposit an oxide layer to inhibit water diffusion; (3) Deposit additional pairs of polymer/oxide films (referred to as dyads) to provide a tortuous pathway for water diffusion.  As noted, only the first thick polymer layer was used for these devices.  Typical current-voltages characteristics for an as-received circuit and one with a polymer coating are shown below.

        
Circuit
              Jsc
            Voc            FF              Efficiency






                    (mA/cm2)         (Volts)                               ( % )

    6039-09-9



Uncoated
          31.7                   4.99
     0.613              9.71


    Coated                30.6

5.14
     0.654              10.3

2.2

 Barrier Coatings for CdTe Cells



As noted in the last quarterly report, we are establishing a collaborative effort with Colorado State University that will concentrate on developing low cost barrier coatings for CdTe cells.  We will receive cells early in the next quarter and begin these studies.  Our planned approach to applying barrier coatings is described by Figures 1 and 2.  CSU
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                 Figure 1.  View of CSU CdTe cell from the back contact side.
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           Figure 2.  Planned approach to applying barrier coating to CSU CdTe cell.

will provide cells grown on TCO coated glass.  The PNNL study will take two paths.  One approach will involve applying a bridge contact followed by a barrier coating as described by Figure 2.  We will also remove the CSU back contact on cells and replace it with a sputtered carbon/nickel contact.   Since the CSU back contact is very rough it may be very difficult to deposit an effective barrier coating onto the contact surface.  It should be very instructive to compare results for cells with the two types of contacts.
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