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Supplementary Note 1. Atomic coordinates of the optimized structure of phase I film
of VOTTDPz molecules, which are the results of structural optimization with VASP.
The coordinates of gold substrate is included. The coordinates are expressed with a
POSCAR/CONTCAR format used in VASP calculation.
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Supplementary Note 2. Atomic coordinates of the optimized structure of phase Il film
of VOTTDPz molecules after the structural optimization with VASP. The coordinates of

gold substrate is included. The coordinates are expressed with a POSCAR/CONTCAR

format used in VVASP calculation.
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Supplementary Note 3
Bulk structure deduced from XRD measurements in comparison with the film
structure.

We examine the structure of the bulk crystal in order to compare with that of the
film. In Figure 1, we show a space filling view of the  phase VOTTDPz bulk crystal.
The model is constructed from the crystallographic information file (CIF file) shown in
the supplemental information of Ref. 1.

In this phase, VOTTDPz molecules are ordered with 2D pai interaction with
neighboring molecules. Thus the centers of the molecules are distributed in a plane. As
obvious from the top view, VO-up and VO-down molecules appear in an alternative
manner. In addition it should be noticed that VO-up and VO-down molecules are tilted
from the plane and show a buckled structure.

Supplementary Figure 1. A space filling view of the B phase VOTTDPz bulk crystal; top view
(upper) and side view (lower). Light gray, dark gray, blue, yellow and red circles represent V, C, N, S
and O atoms, respectively. Note that VO up and VO down molecules appear in an alternative

manner.
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Supplementary Note 4
XMCD measurement on VOPc and VOTTDPz

We compare the circular polarized x-ray absorption spectroscopy (XAS) obtained on the
films of VO phthalocyanine (VOPc) and VOTTDPz molecules on Au(111). In each
panel, XAS results for two circular directions and the XMCD plots are illustrated. The
photon energy range includes V 2p and O 1s components. The XMCD intensity of the
VOTTDPz component is doubled for the clarification. The XMCD intensity comparison
between the VOPc film and the VOTTDPz film, by considering the doubled scale for
the VOTTDPz film, indicates the magnetization is weaker for the VOTTDPz film.

VOPc thin film VOTTDPz thin film

— xast L VL3

[ vis

VL2 —— XAS2
L I ——MCD A
r /U\ oK ]
4\/\\,—\/:,/\:

0° 7/
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XAS / a.u.
XAS / a.u.

-

5I20 5I30 5;0 550 5.;:0
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Supplementary Figure 2. Circular polarized XAS of films of VOPc (a), and TbPc2 (b) on

Au(111) at T=5 K and B=5 T at 0° (normal) and 550 incidence (I+, I-) and XMCD for each case.

Note XMCD plot for VOTTDPz is doubled in y-scale.
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