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Abstract

Gradual degradation in the dark and light I-V characteristics of
the solar cells were observed after the step stress accelerated
degradation tests (SSADT) were conducted on these devices. The
degradation mechanism of GalnP/GalnAs/Ge triple junction
concentrator solar receivers can be attributed to the recombination
current in the depletion region at the chip perimeter of solar cells.
Recombination current at the chip perimeter resulting in the decrease
of open-circuit voltage, is suggested to be the important reason for the

degradation of conversion efficiency for those devices.
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U Stress vs. Time plot
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Die-on-Substrate Solder

A7
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. =» Wire Bonding
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Type of materials Size(mm) Thickness (um)
Solar cell 5.5 x 5.5(active area) | 160

Solar cell 6.7x5.5(physical area) | 160

Printed substrate-ceramic 25x15 25

Multilayer metal trace(Au/Ni/Cu) | — 17.6

Solder paste 1 & 2 — 80

Heat sink(Al plate) 120x120 300
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Temperature steps Failure numbers Pass numbers

90°C 2 26
110°C 3 23
130°C 1 22
150°C 2 20

%+ 3&_F B 7 /& (open circuit voltage)¥? & ~¢ ]+ (fill factor)2.
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Result  Temperature AFF/FF(initial)
Voc(initial)

90°C 0.00% -1.23%

110°C 0.00% -1.60%
PASS

130°C 0.01% -1.78%

150°C 0.00% -1.49%

90°C -2.01% -10.20%

110°C -4.01% -23.00%

Failed cell
130°C -7.00% -32.80%
150°C -17.00% -33.20%
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Failed cell (average)

Temperature 90°C 110°C 130°C 150°C

APm / Pm(initial) -7.07% -23.36% -28.71% -36.12%
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