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TEM studies 
The process was done using 
Cu(dmap)2 and HQ [1] at 
140°C shows different grain 
sizes on carbon support film 
(left panel) in comparison to 
Si3N4 (middle panel) and SiO2
(right panel) TEM membrane
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120°C 
The lower temperature shows 
a slightly higher content of 
large copper particles in 
comparison to 140°C

140°C 
At higher temperature the 
content of small 
nanoparticles is higher in 
comparison to 120°C

diffraction
Copper and Cu2O phase. 
Assumption is that the layer 
during transfer from the ALD
system to TEM was exposed
to humidity and formed its 
oxidation layer

distribution
The content of small grains 
for 120°C reach 140 counts 
but for 140°C 200 counts. At 
a higher temperature, more 
nucleation sites can be 
observed, while at lower 
temperature coalescence is 
preferred

SEM studies
A different morphology was 
observed for copper layers
grown at 140°C on Si (100)
substrate with native oxide
(left panel), Si (110) substrate
with native oxide (middle 
panel) and thermally grown 
300 nm SiO2 layer (right) 

Cu(dmap)2
Bis(dimethylamino-2-
propoxy)copper(II) used as a 
copper precursor was heated 
to a temperature of 65°C in a 
bubbler-type reservoir

Hydroquinone
Hydroquinone as a reducing 
agent was heated to a 
temperature of 105°C in a 
bubbler-type reservoir

precursors flux
By controlling the flow of 
precursors, it was possible to 
change the density and size 
of the copper grains. Results
were obtained by higher (left 
panel) or lower (bottom 
panel) precursor flux
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