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The ZnTe:Cu/Ti1 Contact Process
(All-Dry, High-Temperature [~300°C])
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Past Studies
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Capacitance-Voltage Analysis
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Comparison of Previous and Present C-V Analysis
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Comparison of C-V Measurement
and SCAPS-1D C-V Simulation
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SCAPS-1D Modeling

Comparison of LIV/DIV Measurement
and SCAPS-1D Simulation
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Modeling Assumes Minority Carrier Lifetime Does Not Change
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Previous TRPL studies indicates
minority carrier lifetime decreases with Cu
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Quandary

CdTe

If both carrier lifetime and space
charge width decreases with Cu

incorporation, why does voltage- Glass
dependant collection decrease?
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Time Resolved Photoluinescence (TRPL)

650 nm Excitation

Two Power Levels
250 uW and 2500 uWw

Glass

820 nm PL Measurement
Room Temperature

ol N ,
Tim Gessert, 4WCPEC, 5/11/06 "9;§N?=I_ National Renewable Energy Laboratory
e —




PL counts

ll>N'\’

Minority Carrier Lifetime

National Renewable Energy Laboratory

TRPL Study of Cu Diffusion

and Contact Temperature
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TRPL Study of Cu Diffusion
and Contact Temperature (2500 pm Power)
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Time Resolved Photoluinescence (TRPL)
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Time Resolved Photoluinescence (TRPL)
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*Minority carrier lifetime can decrease or increase during contacting
*Depends on temperature during Cu diffusion

*Depends on amount of Cu diffused

*For the ZnTe:Cu/T1 contact, the longest lifetimes occur at contact
temperature of ~280-320°C

*This may explain why other contact processes are often optimized within
this this temperature range

Strategy for optimization of Cu-containing contacts:
*Examine effect of temperature on lifetime

*Adjust Cu amount of Cu in contact to maximize net acceptor density to
maximize V., optimize depletion width, and limit Cu diffusion into CdS
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