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The goal of this contract is to identify the challenges faced by ISET in scaling up its non-vacuum process from a laboratory to large scale manufacturing and to develop workable solutions for these challenges such that they can be readily implemented in large scale processing of CIGS solar cells and modules. In phase III (3rd year) of this 3-year contract, ISET is focusing on i) further improvement in cell efficiency, ii) evaluation of alternate deposition techniques for coating ISET’s inks uniformly on large area substrates, iii) developing monolithic integration schemes for making CIGS modules on glass substrates and iv) increasing material’s usage and minimizing waste.

I.  Change of Facilities

As we reported earlier, ISET moved from Inglewood to Chatsworth in the last quarter of 2004.  The new facilities are up and running and solar cell and module fabrication has commenced.  Figure 1. shows the I-V curve of a cell made completely at the new facility.
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Figure 1.  I-V Characteristics of a CIGS cell made on glass substrate at ISET’s Chatsworth Facility.

II.  Improving Solar Cell Efficiency
Over the years, several batches of Cu-In-Ga Oxide pigments were prepared in-house to make the precursor inks.  Several of them gave cells with over 13% efficiency in spite of our limited ability to characterize the properties of the pigments and the inks.  Now with additional thermal and elemental analysis ability, with DTG and XRF instruments, over the course of the last year, we have developed quality control protocols for preparing the nanoparticle pigment. Information from these instruments have enabled us to define the parameters on composition and firing procedures during preparation. With the new pigments, we have been consistently getting higher average efficiencies for the CIGS cells and has enabled us to very quickly fabricate the cell shown in Figure 1.  This new understanding will enable us to establish tight protocols in scaling up the synthesis volume for manufacturing as well.

III.  Alternate glass substrate

In the last quarter, ISET has also made CIGS cells using the ink-based process on glass substrates that are significantly thinner than the regular soda lime glass conventionally used.  The material is 100 (m thick chemically tempered glass.  It is quite flexible and very light.
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[image: image4.wmf]CIGS cells prepared using the new inks have given very high efficiency.  Figure 2 shows the efficiency of the best cells on this substrate.

Figure 2.  I-V Characteristics of a CIGS cell made on flexible glass substrate using the ink-based process.

IV.  Monolithic Module Integration and Top Contact Development

Optimization of top contacts their integration into the module formation process continue to be the top priority of the project.  We are constantly evaluating new inks from different vendors to identify a better product.  The inks are also being modified in-house to improve their compatibility with the CIGS cell and its top ZnO surface. Deposition and curing conditions for these different inks are being explored to evaluate what conditions give the highest efficiency cells.  

ISET’s screen printing methodology enables interconnection of individual cells at the same time as the top contact formation.  However, the edges of the individual cells need to be sealed prior to contact deposition to prevent shorting of the cell.  We are evaluating different insulator materials and deposition methods to deposit the isolating lines.  Their compatibility with the silver ink and the curing conditions is also being evaluated.
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