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POTENTIAL-INDUCED DEGRADATION
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POTENTIAL-INDUCED DEGRADATION
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KEY BACKGROUND WORK ON PID-pP
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EXPERIMENTAL SETUP

Materials and Experiments

Resistivity (Ohm.cm) @ 60 °C  Experimental encapsulants

Encapsulant « 3 POE resins, 1 EVAresin
EVA POEC POEB POEA * POE resins have identical crystallinity and MW
2erie « All converted to film with same formulation and extruder
le+16 = * n-base PERT cells with a p+/n front junction

fe+l13

de+15 . .

3e+15 Time-dependent dark PID experiments (60 °C)
"E" 2e+15
W, il
£ le+15 - .
£ Foil
O  6e+ls Gl
T e+l — |~ ©lass
£ 3etld - Encapsulant
% Ze+14 — o BaCkSheet
&‘3 le+14

be+13 Time-dependent PID experiments w/ irradiance (60 °C)

de+13 —
3e+13 —

2etls il lllumination controlled via in-
le+13 [ _PET chamber small solar simulator
Hydrogel €quipped with neutral density

filters to achieve 100, 300, or
1000 W/m? irradiance




RESULTS OF DARK PID EXPERIMENT
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Rapid power loss in EVA-encapsulated
module, consistent with other work

Higher resistivity encapsulants delay
progression of power loss

While POE A has 100x higher resistivity
than POE C, power loss is only
delayed by about 10x

« Lab resistivity vs. in-device
resistivity

« Variation in sensitivity to different
charged species

Power loss was fully reversible with
brief exposure to light in all cases
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A SIMPLE MODEL FOR INTERPRETING RESULTS
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QUALITATIVE PREDICTION USING TANK MODEL
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QUALITATIVE PREDICTION USING TANK MODEL
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CONNECTING THE MODEL TO DEVICE PHYSICS
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IMPROVEMENTS TO THE MODEL MAY ENABLE PID PREDICTIONS
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SUMMARY AND CONCLUSIONS

Impact of encapsulant resistivity and simultaneous light exposure was explored
In time-dependent PID experiments on n-PERT cells

Unlike PID-s, encapsulant resistivity is a critical factor in prevention of PID-p

Simultaneous light exposure was shown to mitigate PID-p, but only when
combined with high resistivity encapsulants

A simple rate-based model qualitatively describes the observations, and
Improvements to this model could enable quantitative prediction of PID-p



