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SEM images showing the immersion time dependence of the growth direction and regions of tin hydro:
deposited in butyltintrichloride solution(0.05mol/L)on the patterned SAM. The patterned films were o
Immersion times of (a) 5min, (b) 7min,(c) 10min, (d)14min, (e)16min, (f)18min and (g)18min, respectively. |
In the image of (g) show the growth direction of the films changing from a direction of the films changing fro
unidirectional growth to an isotropic one.
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# Transfer of Monolayers onto Solid Supports
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B Possibility to avoid molecular Diffusion Observed n
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Metal-sulfur interface

--Stabilizes surface atoms

--Modifies electronic states
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1 Cleaning substrate

Self-assembly

Self-assembly process

| 6 SEM image |
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Fabrication results
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Form mul-area arrays Drop coat Dry
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- Electroplating to make

nanostructures




Electroplating

- The chemical conversion of ions in solution into a solid deposit
of metal atoms with the work of a electrical power supply

M2+ + 2e —> MO Cu2* + 2e" —> Cu© ([H#R)




Electroplating Cell

\/

cathode anode
CuSO, dissolved in water




Amount of Deposition
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I The number of atoms deposited is proportional to
|2e the number of electrons passed through the circuit

ammeter

A

- We can determine this by measuring the current




Amount of Deposition (cont.)

# moles of atoms = It/F7

26 m=mass=1t/Fz) (gram atomic weight)

ammeter
e.g., AW, = 63.55 g/mole

\
@ t=film thickness=(mass)/(density * area) = m/(pA) =

Note that these equations assume 100% current efficiency '
(CE) - that Is, assuming that all of the electrons are used
for converting metal ions. However, another reduction

reaction may compete for electrons making the CE less
than 100%. For example, 2H* + 2e- —> H,. CE must be
determined by an independent measurement.
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Why choose electroplating to make nanostructures?

-~ The process is easy to operate and
- only needs simple equipment.

-~ It's simple to control the deposition
(=) rate by controlling the voltage or
current.

o o, It's a good way to make Nanowires in
<~ a porous template.




<A‘ The red and white helix symbolizes

— Kathode the circularly polarized light.
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Electroplatlng Cell
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Anodizing and removal
of barrier layer

o Fig. 1. 5chematic diagram of the process for the
fabrication of the metal nanohale array: (A) po-

ative type, (E) electroless matal deposition, and
(F) metal hole array.
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If the nanowires are magnetic, they

can be used to store data.

Application

(arrow Indicates the direction of magnetization)
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