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Figure S1. Examples of charge density isosurfaces of a band at I" point in each energy region for
(a) ZnPd(CN), and (b) FePd(CN)4. The energy regions are given in Fig. 3. The charge densities

were multiplied by the sign (phase) of the wave function (yellow and blue). The isosurfaces

correspond to 0.01 A3



Supplementary Discussion
Figure S1 shows examples of the charge density isosurfaces of a band in each energy

region. The energy regions from | to V correspond to (I) t; and (Il) e orbitals for ZnPd(CN),, and

d d
() t, (IV) 7 and (V) x°-y* orbitals for FePd(CN),, respectively (see also Fig. 3). The charge

densities were multiplied by the positive or negative sign of the corresponding wave function using
pymatgen,’ to show the bonding or anti-bonding nature of bands. In Fig. S1, bands at I" point are
plotted as representative examples. It should be noted that Fig. S1 shows the charge densities of
specific bands at I' point while Fig. 4 shows the total charge densities of all the occupied bands at
multiple k-points sampled in the Brillouin zone.

In up-spin bands at regions | and lll, there are high charge densities with the same sign
between N and metal ions, demonstrating the bonding nature between 2s and 2p orbitals of N and

3d t, orbitals of metal ions. On the other hand, in up-spin bands at regions Il and 1V, 2p orbitals of

d
N and 3d < orbitals of metal ions exhibit the same sign, but the interatomic charge densities are

very low. This indicates the non-bonding or weak interactions between them. In down-spin bands

at regions lll and 1V, N 2s and 2p orbitals do not form the bonds between Fe orbitals, as there are

d
no energy states of Fe down-spin electrons in the energy regions. Fe 3d x*-y* orbital is highly

localized around Fe ion, as found from a down-spin band at region V. No anti-bonding states

between N and metal ions were observed for the bands at I' point.
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