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The Staebler-Wronski effect in hydrogenated 
amorphous silicon (a-Si:H) has been known 
for over 25 years.  This effect is the creation 
of defects that limit the performance of thin-
film transistors and solar cells. The defects 
are silicon dangling bonds, but hydrogen has 
long been invoked as important in stabilizing 
them.  We have found a nuclear magnetic 
resonance signal in a-Si:H due to a paired 
hydrogen site that correlates with the 
dangling bonds.  The inescapable conclusion 
is that these paired hydrogen sites stabilize 
the defects that cause the Staebler-Wronski
effect.  The elimination of these sites will 
dramatically improve the devices.
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The red arrows indicate the hydrogen 
“doublet” that stabilizes the silicon 
dangling bond defects in the Staebler-
Wronski effect.
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