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Nanofabrication methods
• bottom-up                    

• top-down
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- drop casting  a 10-5 / 10-6 M solution (THF) 
- on silicon, hopg
- in saturated environment
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The second generation polyphenylene dendrimer self-assembles into fibres when drop casted from a 10-5 / 10-6 M THF-solution on several substrates in sat. env.

Substrate
- fibres formed on silicon and hopg
- no fibre formation on silicon covered with silane

Environment

Guiding the fibre formation with binary patterns

‘jumping’

672 ± 5 nm

‘breaking’

940 ± 5 nm
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SA = self-assembly
spontaneous formation of complex structures

Atomic Force Microscopy
• interaction between tip and sample

• deflection of laser beam on cantilever

Optical viewing system

2nd generation polyphenylene dendrimer self-assembles 
into fibres when 
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(1) silicon cleaning with piranha
(2) spin coating polymethylmethacrylate
(3) e-beam lithography
(4) development of exposed area 

• Environment during 
solvent evaporation

- ambient conditions

Unravelling the fibre formation

during 
SA

solvent 
evaporation

interaction between 
dendrimers

relative positions of dendrimer-
arms during sample preparation

ordering of assemblies

ambient fast too strong can not be adjusted in time low: clusters
fridge slow not so strong can be adjusted in between: network
sat. env. slow not so strong can easily be adjusted high: fibres

Solvent
- low and intermediate concentrations of C6F6 added to THF 
blocks the fibre formation
- at high C6F6-concentrations added to THF: a layer of C6F6 is 
possibly formed on the hopg surface leading to fibre formation 
again, however with changed morphology

Guiding the fibres with binary patterns
- successful alignment
- correlation between dimension of fibres and dimension of 
template for line patterns
→ Investigate new patterns to explain contrast issue→ try saturated environment in fridge

(5) grafting 1H,1H,2H,2H-perfluorodecyltrichlorosilane
(6) cleaning with dichloromethane
(7) drop casting in saturated environment 
(8) dewetting

Scatter plot: height (nm) / full width at half height (FWHH, nm) of the fibres
in function of the width of the silane-free lane (nm)

- Block patterns- Line patterns
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• Solvent (THF): adding
increasing amount of
hexafluorobenzene C6F6

- in fridge

10 µm 5 µm


