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_ Reverse bias stress produced FUN
Introduction minor increases in reverse bias |
Microsystems-enabled photovoltaics leakage current. L
(MEPV) is a microfabricated Rate of reverse bias leakage =
photovoltaic (PV) device [1]. iIncrease varies for different stress 5 |
This project evaluates their levels. |
robustness to re\(erse bias, light, and The forward dark IV indicates that, L e
temperature cycling. despite minor changes in reverse Voltage
bias Ieakage there may be 3 Forward bias IV measurements of -55 V
Microel roni = reverse bias stress indicate potential
croelectronics decrease in performance. decrease in fill factor.

Photovoltaics = O Large arrays of
small (< 1Tmm)
individual cells

p-i-n geometry

results in strong Man
. . y um-scale : _ :
reaction to light feature sizes. such 500 hours of exposure to a laser offering ~850X higher photon energy at

stimulus - as electrical 405 nm compared to AM1.5 revealed no significant changes in dark IV.
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Top View MEPV on flexible No change in reverse bias |V after 500 Slight decrease (5% lower output current at
(silicon) metal pillar to substrate substrate (ruler in cm) hours exposure to a 4.5 mW 0.7 V) in forward bias |V after 500 hours
- (~ 750W/mm?) laser. laser exposure.

n-type MEPV uses semiconductor

back techniques to fabricate silicon solar T t C T =] It
contact cells that are 20 um thick and 500 um emperature Lycling Resuits

p-type to 720 um in diameter that can be LIVA (a technique similar to OBIC [3]) was used to evaluate the functionality

.Bbttom View hack At ted int
(metal back interconnected Into an array on a of over 400 MEPV cells before and after 250 cycles from -20°C to 50°C.

contact

contact) flexible substrate.

i f f lonal af ling.
Scaling effects of the MEPV approach leads to several All cells were found to be functional after temperature cycling

advantages [2]. There was a slight improvement in overall module fill factor, potentially due
<ﬁ. . to annealing that occured during high-temperature test steps.
Material cost . High power Tobeere T
savings > . __/‘ density S0 I '
.,- , (g , . 0008 ::
LA, % SRR . < 0.006 /
MEPV Cells that were nonfunctional g 0.004 '
Advantages prior to temperature cycling 0.002
¢ | i 1£-09 |
[ High efficiency | Flexible | Portability | Voltzge (V)
configuration LIVA image found no new failures after There was minor improvement in fill
temperature cycling. factor after temperature cycling.

Reverse Bias Results
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Conclusions

10 MEPYV was found to have good robustness to reverse bias stress,
2" 2" light-induced degradation, and outdoor-like temperature cycling.
5 s Additional tests that evaluate module efficiency in-situ is needed to better
o understand the effects of the stress factors in this study.
- [ Results of these and additional tests and different stress levels can be used to
ST Neagewy T e T develop a reliability model associated with the stress factors in question.
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