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A. Thermal conductivity measurement using the 3o method

The NW thermal conductivity was measured using the self-heating 3o method [S1,S2]. By
applying an AC current /) sin of to the suspended NW, the NW serves as a heater and
temperature sensor and produces a temperature fluctuation at 2@. This further induces a voltage

fluctuation at 3w, V3., across the voltage contact. The term V3, can be expressed as [S1,S2]

4PLRR
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mkS\1+ 2wy)”  where I is the rms value of I, sin @z, R and R’ are the resistance and the

derivative of resistance, respectively, with respect to temperature, x is the thermal conductivity
of NW, L is the length of the NW between the voltage contacts, S is its cross-section area, and y

is the characteristic thermal time constant. In the low-frequency limit (@y—>0), V3, can be

_4PLRR

expressed as S Figure Sla shows the V3, signal following the cubic dependence of
Iy. Figure S1b shows the frequency response to the Vs, signal. The thermal conductivity can be

derived by fitting the V3, signal to /, at a certain temperature, as shown in Figure S2.
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Figure S1. 3w signals of individual BSTS NW4. (a) 3w voltage as function of the applied
current. The solid line shows the predicted relation of V;, and /. (b) The V', versus frequency

plot. (¢) The frequency dependence of the phase shift of 3w voltage.
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Figure S2. The temperature dependence of the thermal conductivity of the BSTS specimens. The

insets show the SEM images of suspended NWs.

S p PF K ZT Reference
BSTS Diameter (nm)
(LV/K) (uQ-m) (104 W/m-K?) (W/m-K)
" -
NW 1 180 2259 41.9 16.11 1.33 036  This
work
* .
work
Bulk 2358 399.5 1.33 140028  This
work
BSTS Bulk 1400 3
BSTS Bulk 500 S4
Nanoflake 596 nm thick 500 95

Table 1 Summary of TE parameters for BSTS NWs and bulk materials, measured at 300 K.



B. SEM image of the measurement device for NW2

Figure S3. (a) A SEM image of the device for Seebeck coefficient and electrical conductivity

measurements. (b) Cross-section SEM image of the dashed line area of Fig. S3(a).



C. Estimating mobility from magnetoresistance

Figure S3 shows the comparison between MR mobility, Hall measurements, and the linear part
of the slope of MR. The measured Hall carrier mobility and extraction of MR mobility [S6,S7]
are shown in the right scale. By adjusting the left scale of dMR/dH, the corresponding carrier

mobility values are obtained and their temperature dependence is consistent with each other.
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Figure S4. Temperature dependence of mobility of BSTS nanolfake. The inset shows the SEM
image of the measured BSTS nanoflake 160 nm in thickness. The measured Hall carrier mobility
and extraction of MR mobility are shown in the right scale. The left scale, dAMR/dH, is the slop

of LMR.
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