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Fig. S1. Supercell and polarized modes in wave propagation. 2x2 supercell configuration for (a) y =-0.13 and (b) y =
0.13. Wave propagation mode with pseudospin-like polarization: symmetry case, y = 0 (Center), asymmetric case, y
=-0.13 (Left), and y = 0.13 (Right) for (c) first bandgap region from 97.8MHz to 103.2Mhz (d) second bandgap region

from 181.3MHz to 189.5MHz.
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Fig. S2. Change in Berry curvature. Variation of valley-dependent Berry curvature with respect to change in lattice

parameter for (a) first bandgap region and (b) second bandgap region.
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Fig. S3. Edge state structure. Possible edge state structures in the hexagonal lattice array. (a) ZIG1 edge type
connecting A-B state, (b) ZIG2 edge type connecting B-A state, and (c) ARM edge type connecting A-B and B-A

type identically.



=

< 3
3
<5

2 e A-State
'I. = mmn e mmg
H ﬂ B A O BERS ij = Conventional
0B Gf A B O A I ARM ]
Fan Ll o ane
PIRETTAEY T esme S
. g 149
Q
c P T g
CRECIREC
A-State
.« 4
'l- -m mmw -m -m ll: Re\"sed
¥ - @ W H ARM
B A B A :
: 80
OA B@A BO s -1 0 1
Al e K, (v/a)

Fig. S4. Revised ARM edge states. (a) Intrinsic ARM edge state formation that breaks C; symmetry (orange marked).
(b) Frequency dispersion curve for intrinsic ARM edge that has extant bandgap at first bandgap region. (c) Revised

ARM edge state formation that insert Ry type (symmetry) drum in order to improve symmetry.
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Fig. S5. (a) Edge state for ZIG1 edge in the first bandgap region; (b) phase distribution at the ZIG1 interface edge (c)

full domain analysis for phased excitation based on phase distribution at valley K in ZIG1 edge.



