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Figure S1 Original data: Measured current as a function of the applied voltage (I-V) for a pristine 
diamond membrane and after 3, 6, and 9 cycles of ZnO ALD coating.   
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Figure S2  FE analysis of the diamond nanomembranes via thermionic (TH), Schottky (SC), and 
Fowler-Nordheim (FN) emission mechanism.  The superimposed current density from all theoretically 
fitted mechanisms (black line) matches the experimentally obtained data from the FE measurement 
(blue circles) in the electric field region F > 300  V/µm. 

The apparent local electric field is defined as F=γ Va/ds with a field enhancement factor γ which has 
its origin in geometrical features on the emitter surface and leads to a local increase of the externally 
applied electric field, Va the applied voltage and ds  the distance between grid and sample surface. 
Since diamond membranes are slightly rippled because of the intrinsic stress, we assumed an 
additional reduction of the 50 µm Teflon sheet by about 24 µm (Supplementary Material [1]). By 
fitting the experimentally derived I-V-curve of a pristine diamond nanomembrane—with a sum of the 
different current density distributions according to literature [1] —we determined γ to be 5.15, 
which is caused by the microstructure of the membrane's surface (see Fig.1 (b)) leading to a 
concentration of the electrical field. Note, a thin surface coating may change the surface morphology 
and the residual mechanical stress of the free-standing membranes and thus might alter the gamma 
value slightly.  
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