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ically treating covalent defects in P3H
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D
ark current-field curves for treated and untreated P3H
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diffusion length before and after chem

ical treatm
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Sum
m

ary

•
 

C
harged defects produce 10

15

 
-10

17

 
cm

-3

 
free

 
carriers

•
 

Treatm
ent w

ith nucleophiles
 

decreases p
f

 

and σ
w

hile 
treatm

ent w
ith electrophiles

 
does not change p

f

 

but 
increases σ

•
 

B
oth treatm

ents increase μ
p

 

, L
ex

 

and stability against 
photo-degradation

•
 

C
harged defects can im

prove O
PV

 by increasing 
conductivity and creating interfacial electric fields

•
 

B
ut they hurt

 
μ

p

 

, L
ex

 

and chem
ical stability

•
 

A
 better w

ay: synthesize m
aterials w

ithout covalent 
defects and dope w

ith purposely added, bound dopants
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