Reversible switching of single dipole molecule imbedded in two
dimensional hydrogen-bonded binary molecular networks
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Introduction Results and Discussion B

Self-assembly of binary molecular systems on inert graphite
surface via the formation of multiple intermolecular hydrogen
bonding represents a versatile approach to fabricate ordered and
robust molecular nanostrucutures arrays. Here, we demonstrate
the reversible switching of single dipole molecule CIAIPc
imbedded in two-dimensional (2D) hydrogen-bonded binary
molecular networks formed by co-assembly of CIAIPc and
perfluoropentacene (PFP) on graphite, as investigated by in-situ
low-temperature scanning tunneling microscopy (LT-STM).

Figure 4.(a) STM image (45 X 60nm?, Vtip=1.969V) of long-range ordered
square binary molecular network formed by PFP and CIAIPc with binary

F molecular ratio 2:1 on HOPG;(b) (15 X 10nm?, Vtip=2.5V)and (c) (9 X 6nm?,
Vtip=2.5V) high resolution STM images of the square structure;(d) Schematic
packing structure for the square network.
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Figure 1. Molecular structure of CIAIPc and PFP molecule

Results and Discussion A

Figure 5.(a-d) Sequential STM images showing the reversible switching
between the Cl-up and Cl-down configurations. (10 X 10nm?; Vtip: 2.126V,
2.047V, 2.047V, 2.205V; Iset=100pA) The molecule indicated by the red circle
was switched from Cl-up (b) to Cl-down (c) by a positive voltage
(+4.5V,5ms),and the molecule indicated by the yellow circle was switched
from the Cl-up configuration (a) to the Cl-down configuration (b) by a positive
voltage pulse and back to the Cl-up configuration (d) by applying a negative
pulse (-3.5V,5ms).
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Figure 2.(a) STM image (45 X 60nm?, Vtip=2.205V) of long-range ordered . .
hexagonal binary molecular network formed by PFP and CIAIPc with molecular 5 - '
ratio 1:2 on HOPG;(b) (15 X 10nm?, Vtip=1.89V)and (c) (9 X 6nm?, Vtip=2.5V) ;ﬁ - ;ﬁ
the corresponding high resolution STM images of the hexagonal structure;(d) ° o -
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Figure 6.Reaction yield as a function of voltage pulse (Vtip=2.5V, Iset=100pA,
feedback loop off).(a) is the plot for the CIAIPc imbedded in the hexagonal
network and (b) is for the square network. The threshold voltage for switching
from Cl-up to Cl-down configuration (positive voltage pulse) or Cl-down to CI-
up configuration (negative voltage pulse) can be extracted from the plot.

Figure 3.(a-d) Sequential STM images showing the reversible switching
between the Cl-up and Cl-down configurations. (10 X 10nm?; Vtip=2.047V,
Iset=100pA)The molecule indicated by the red circle was switched from Cl-up
(b) to Cl-down (c) by a positive voltage(+4.5V,5ms),and the molecule indicated

by the yellow circle was switched from the Cl-up configuration (a) to the CI- ConC[uSlon
down configuration (b) by a positive voltage pulse and back to the Cl-up
configuration (d) by applying a negative pulse (-3V,5ms). In summary, we have demonstrated reversible switching of single

dipole molecule imbedded in 2D hydrogen-bonded binary CIAIPc:PFP

molecular networks on HOPG. The CIAIPc molecule can be switched
Reﬁzrences between the Cl-up and Cl-down configurations by controlling the
polarity of the voltage pulse applied to the STM tip. We propose that
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