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12! 1. Chemical structures of n—conjugated organic semiconductors.

12! 2. Typical AFM topographic images(left) and 2D GIXD patterns
(right) of different thickness pentacene films with a “#ain film p/?{;zse”.3
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12! 3. SEM micrographs of AFM tips: (a) SisN, tip; (b) etched Si tip; (c) Si tip with carbon spikes (HI’RES probe, MikroMasch); (d) high aspect ratio
tip(Sting tip, MikroMasch) (additional narrow and long extra tip grown by an electron beam deposition technique at the apex of the Si tip); (e) single

diamond probe.
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8! 4. Principles of operation of a commercial AFM employing a
bottom—side PZT scanner.
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128l 5. Schematics of cantilever oscillation in tapping mode AFM:
(a) in free air and (b) on sample surface.
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12! 6. AFM height and phase images for self—assembled island mor—
phologies of poly(styrene) —block—poly (methyl methacrylate) (PS—6—
PMMA) on Si substrate.’

Au coated tip

Au electrode

18! 7. (a) Scheme of C—AFM operation and (b) contact AFM height
(left) and current(right) images of nominally 1.5 monolayer(ML) pen—
tacene film deposited on SiO, substrate.®
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18! 8. Schemes of 14 Bravais crystal lattices.
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8! 9. Different interferences of two waves having the same frequency
and amplitude.
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8! 11. 2—Dimensional Ewald spheres and the reciprocal lattice.
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12! 13. (a) Top and side view of GIXD geometry. The 1D PSD has its
axis along the vertical. Only the cross—beams are contributed to the
measured scattering. The Soller colimator defines the horizontal resolu—
tion of the detector. (b) 2D GIXD geometry under which both in—
plane(q,) and out—of—plane(q,) reflections can be measured simul—
taneously.
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8! 14. Scattering geometry for grazing incidence X—ray diffrac—
tion(GXID) (and X—ray reflectivity). The angle of incidence, 6, of the
X—ray beam is less than the angle of total external reflection from the
substrate. 4, and k., are the wave vectors of the incident and re—
flected beams. The scattering vector, gy,=4nsin G/, is parallel to
the substrate plane and g.=2nsinas/A is perpendicular to it.
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8! 15. (a) Schematic diagram of a GIXD experiment; (b) ‘Rod’ formed in reciprocal space by a 2D lattice of points, and the ‘reciprocal disk’ of an
extended molecule, which combines to give the diffraction pattern from a 2D array of extended molecules; (c) real—space and reciprocal—space
views and characteristic diffraction patterns of the monolayer in untilted phase; (d) NNV—titled phase; (e) NNVN—tilted phase; (f) intermediate tilted
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12! 16. AFM topograph of P3HT nanofibrils drop—cast on SiO./Si
substrate from a dilute solution. Note that schematic diagram (right)
represents the molecular packing structure of P3HT within its crystal
nanofibril.'®
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182! 17. 2D GIXD patterns and AFM topographs of drop—I[(a) and
(b)] and spin—I[(c) and (d)] cast RR P3HT films on the SiO./Si sub—
strates held at room—temperature from CHCl; and warm CHxCly(The
insets in (a) and (b) illustrate schematic diagrams for “edge—or’
and “face—or” orientations of P3HT in the films, respectively. The
inset in (d) represents 1D out—of—plane X—ray profiles extracted
from 2D patterns of the spin—cast CHCl; and CH.Cl, films.'®
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18! 18. (a) Schematic diagram of a top—contact OTFT device on
three different polymer/SiO, gate dielectrics employing polystyrene
(PS, y=44.2 mJ/cm?), poly (4—hydroxyl styrene) (PHS, y=49.8 mJ/cm?),
and poly (4—vinyl pyridine) (PVP, y=57.6 mJ/cm? and (b) tapping mode
AFM topographs of nominally 1 ML and 50 nm—thick pentacene fims
on different polymer/SiO, gate dielectrics (unlike the 50 nm—thick pen—
tacene films, ca. 1 ML films show morphological changes from a per—
colated layer of 2D crystals to isolated 3D islands with an increase in
dielectric y.).""
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2! 19. (a) GIXD pattern(bottom of (a)) for a pentacene monolayer
and a diffraction pattern (top of (a)) calculated for an energy—minimized
crystal structure model based on the GIXD lattice parameters and the
(001) layer motif of bulk pentacene as the starting point; (b) Normal
views of the ab planes of bulk pentacene and the model monolayer
structures(a and d) and the respective side views(b and e, ¢, and f).
The z—axis is the normal to the ab plane.'®
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8! 20. 2D GIXD patterns of 1 ML thick and 50 nm—thick pentacene
films on PS/Si0,, PHS/SIO», and PVP/SiO, gate—dielectrics (The inset in
(c) represents 1D X—ray profiles in the direction of [001] and [001]*,
clearly showing the existence of two crystalline structures with different
layer orientations and spacings. Note that the 1D profiles were a direct
line cut from the 2D image.)."”
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