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switch of the primary degradation mode between roli-over
and rapid V., drops in devices with Cu backcontacts using
BRM etches.

SIMS depth profiles of Cu as a function of film
thickness for etched and non-etched films with and without
stress were taken after removing the backcontact. The
variation in Cu for VCC-treated films is shown in Figure 5.
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Fig. 5 Cu distribution in NP and no-etched films

Also shown in Figure 5 is the background trace
level of Cu impurity measured in our CdTe films before
backcontact processing. It is quite clear that films without
NP etches contain more Cu at the CdS/CdTe interface
before stress than NP-etched films. It is also obvious that
Cu segregation at the back is also much greater when NP
etches are used. The enhanced degree of Cu at the
backcontact/CdTe interface and gradual decrease away
from that interface follows the profile of Te (not shown) in
these films. In contrast, Cu in non-etched films show much
less segregation at the surface and a "flat" distribution in
the CdTe bulk again mirroring the Te profile. These results
are supportive of Cu gettering by Te.
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Fig. 6 DLTS difference of NP-etched and non-etched CdTe

DLTS measurements performed between 80-300 K
show a distinct difference between NP-etched and non-

etched devices (Fig. 6). A recent DLTS study of CSS-grown
CdTe devices using the NP etch identified one dominant
electron and two hole traps at E-0.28 eV, E +0.34 eV, and
E +0.45 eV respectively[14). The hole trap at 0.34 eV was
believed to be associated with Cu,, substitutional defects
localized in the vicinity of the backcontact. As shown in
Figure 6, we have also observed these same defects
except for the case of the non-etched devices in which the
0.34 eV states were always absent. This result supports
our earlier claim that Te layers, and perhaps the thickness
of these layers, play an important role in the ability of Cu to

be incorporated as an active dopant near the
CdTe/backcontact interface.
SUMMARY

The performance and stability of CdTe solar cells
is significantly impacted by the backcontact/CdTe interface
chemistry. Elemental Te is observed to impede degradation
and favor doping in CdTe through the formation of Cug,
substitutional defects. Degradation modes are also
impacted by whether Te is present or not.
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