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d? = ¢c2+ p2

density of dangling bonds:

2/c > 2/b > 2/d

Figure S1. Procedure for calculating the density of dangling bonds at different planes. At the
(010) plane, we can see that every two bonds take a length of c. While for the (001) and (011)
planes, every two bonds take a length of b and d, respectively. Since ¢, b and d form a right

triangle, we have d? = ¢2 + b2. Then the density of dangling bonds at the (011) planes is the

lowest, hence thermodynamically most stable.
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Figure S2. (a, d) OM and AFM images of a 13.3 nm SnS FET device on 300 nm SiO; substrate.
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(b, ¢) Raman spectra of the SnS FET device shown in (a) and (d) with the polarization of

incident and scattered light parallel (b) and perpendicular (c), respectively. (e, f) The I~V s plots

at various 7 along the armchair and zigzag directions respectively with the back gate grounded.
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(g, h) The channel sheet conductivity oversus V), at different 7" along the armchair and zigzag

directions. Again it is easy to see that the zigzag direction has the higher mobility.
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Figure S3. (a, b) The mobility u and the four-terminal sheet conductivity ¢ extracted from

Figures S2(g) and (h) at zero gate voltage. (c) The ratios of u, ¢ and two-terminal conductivity

0, between zigzag and armchair directions at various 7. (d) InnT =%/ as a function of 1000/7.

The solid lines are linear fits of the data with activation energy E, of 43 + 2 meV along the

armchair direction and 41 + 2 meV along the zigzag direction.



