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Observation of Zincphthalocyanine One-dimensional w-staking Structures
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Monolayers or submonolayers of zincphthal ocyanine (ZnPc) deposited on highly oriented pyrolytic graphite (HOPG)
substrates have been investigated by scanning tunneling microscopy (STM). Structures of ZnPc layers show characteris-
tic low dimensional structures. When the ZnPc coverage is under 1 ML, twined stripestructures with three-fold symme-
try were observed. This structure can be explained in terms of a commensurate superstructure of unit cell 8 form crys-
talline on the HOPG. When the ZnPc coverageis over 1 ML, one-dimensional structures like awire were observed. The
width and length of the wire are 6 nm and longer than 1 um, respectively. These structures would aso originate from

the r-staking of ZnPc molecules.
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(a) (b)

Fig.1 (a): structure of Zincphthal ocyanine (ZnPc) molecule. (b), (c): molecular arrangements in ZnPc crys-
tal of the B-form. (b): projections on (010) plane; (c): projection on (100) planes.

Fig. 2 Constant current STM images of ZnPc submonolayers on a HOPG substrate (300x 300 nm).
Both images were observed at room temperature at the same position (1.2 50 pA, Vs(I 1.0 V).
The image (b) was observed at 90 s later than the image (a) was obtained.
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Fig. 3 A constant current STM image of ZnPc monolayers on HOPG sub-
strate (250% 250 nm). The image was observed at room temperature
(1O 50 pA, Vs 1.0 V). The profile along the line indicated in the im-
age shows that the separation of row-like structuresis 6 nm. The image
also shows twined domains with three-hold symmetry. The angle be-

tween twined domainsis 8°.
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Fig.4 Model of the ZnPc superstructure on HOPG. The thin lines show the
lattice of HOPG. The open circles indicate lattice points of -form
ZnPc. The thick lines show that the alignment in commensurate
points of ZnPc lattice with the HOPG lattice. The period of this su-
perlatticeis 590 .
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Tablel Crystalographic parameters of ZnPc on HOPG.

ZnPC on HOPG Single crystal
Og0 2.460
Oe&d 14.100 14.530
O 4,780 4.850
7 3
Superstructure D 12 ZQD
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Fig.5 A constant current STM image of one dimensiona structures of ZnPc.
This structure appear when ZnPc is deposited over 1 ML (900% 900
nm). The image was observed at room temperature (1.0 30 pA, VsO

01.0V).

Fig. 6 A model of one-dimensiona structure of ZnPc. (a) shows the structure of
ZnPc monolayer. (b) represents that the possible ZnPc growth nuclel on
ZnPc monolayer. Light illustrations are first layer of ZnPc and deep ones
are secondlayer of ZnPc which forms one dimensional structures.
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