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Figure 1. AFM images and line profiles of (a) Au film
as—deposited on the Si substrate and (b) the
Au film annealed at 400°C for 30 min. The
surface roughness increased upon annea—
ling. Line profiles presented were taken
along the horizontal lines in the images.
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Figure 2. Current—voltage curves as a function of temperature obtained from (a) the Au/pentacene/as—deposited—
Au—bottom—electrode and (b) the Au/pentacene/roughened— Au—bottom—electrode, The current has de—
creased for the roughened—Au—bottom—electrode. Temperature was varied from 240 K to 330 K with

10 K interval,
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The current increases with the rising temperature.
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Figure 3. Energy diagrams of Au/pentacene/Au for di—

fferent situation, (a) Energy diagram before
Fermi levels align, (b) Energy diagram assu—
ming that a dipole layer is formed at the two
interfaces [17]. (c) Energy diagram in the
case the work function of the bottom Au
electrode is reduced by surface roughening.
Fermi levels are not aligned. (d) Same as (c)
but Fermi levels are aligned. Pentacene
HOMO and LUMO bend down at the bottom
interface, The HOMO and LUMO bending
sketched at the interfaces is approximate.
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Figure 4. AFM image of the early stage of pentacene
deposition (a) on the as—deposited Au elec—
trode and (b) on the Au electrode annealed
at 400°C to roughen the surface. There are
more pentacene nucleation seeds on the
roughened surface. AFM image of 50 nm
thick pentacene grown on (c) the as—de—
posited Au electrode and (d) the Au elec—
trode annealed at 400°C to roughen the
surface, Although the roughnesses of the
two Au electrode surface are different, mor—
phologies of the two surfaces do not show
much difference at this thickness.
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Effect of the Surface Roughness of Electrode on

the Charge Injection at the Pentacene/Electrode Interface
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We investigated how the surface roughness of electrode affects the charge injection at
the pentacene/Au interface. After depositing Au film on the Si substrate by sputtering, we
annealed the sample to control the Au surface roughness. Pentacene and Au top electrode
were subsequently deposited to complete the sample. The nucleation density of pentacene
was slightly higher on the rougher Au electrode, but surface morphologies of thick pentacene
films were similar on both the as-prepared and the roughened Au electrodes. The
current-voltage curves obtained from the Au/pentacene/Au structure measured as a function
of temperature indicated that the interface barrier was higher for the rougher Au
bottom-electrode. We propose that the higher barrier was caused by the lower work function

of rougher electrode surface and the higher trap density at the interface.
Keywords : Pentacene, Interface barrier height, Surface roughness, Charge injection
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