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Experimental Details 

The residual pressure was 7.0 × 10
-4

 Pa and the working pressure was 1.0 Pa with an 

argon flow of 40 Sccm during the thin film deposition. The sputtering parameters were as 

follows: the sputtering power of Bi (25 W) and Te films (27 W), the sputtering time of Bi (20 

min) and Te films (27 min), and the sputtering rates of Bi (12.5 ± 1 nm/min) and Te films 

(13.3 ± 1 nm/min), respectively. 

 

 

 

 

 

Fig. S1. (a) films prepared at 548 K and at 573 K. The photo Te represents the Te film after 

diffusion/reaction. 

 

 

 

 

 



 

Fig. S2 Grain size corresponding to: (a) Fig. 2(d), (b) Fig. 2(e), (c) Fig. 2(f).  

 

 

 

Figure S3. The evaluation of repeatability of (a) σ, (b) S, and (c) S
2
σ of n-type Bi2Te3 thin 

films prepared at 623 K. 

 

 

 

  



Table S1 EDS and thickness results of Bi2Te3 thin films at various diffusion temperatures 

Temperature (K) 523 548 573 598 623 648 

Bi (At %) 44.97 33.70 36.40 35.67 38.09 39.14 

Te (At %) 55.03 63.30 63.60 64.33 61.91 60.86 

Bi : Te 2:2.45 2:3.45 2:3.49 2:3.61 2:3.25 2:3.11 

Bi2:Te3+Tex x= -0.55 x=+0.45 x=+0.49 x=+0.61 x=+0.25 x=+0.11 

Thickness (nm) ~525 ~550 ~580 ~540 ~570 ~545 

 

 

 

Table S2 TE performance for p-type Sb2Te3 thin films prepared at 623 K.  

S (μVK
-1

) σ (Scm
-1

) PF (μWcm
-1

K
-2

) 

115 1470 1.94 

 

The calculation process of the SPB model is details: 

The single parabolic band (SPB) model was used to simulate and analyze the transport 

properties as followed:  
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where η is the reduced Fermi level, kB is the Boltzmann constant, e is the electron charge, r is 

the carrier scattering factor (r = -1/2 for acoustic phonon scattering)
 [2]

, RH is the Hall 

coefficient, m* is the effective mass, ћ is the reduced Plank constant, C1 is the elastic constant 

for longitudinal vibrations, Edef is the deformation potential coefficient, Fi(η) is the Fermi 

integral. And C1 = ν1
2
ρ, where ν1 = 2600 m s

-1
 is the longitudinal sound velocity

 [3]
.” 

 

To clarify the calculation of deformation potential, we have added the following discussion on 

Page 18 of the revised manuscript: “The calculation process of the SPB model is details in 

Equation S1-S5”. Correspondingly, the calculation details have added in the supporting 

information.
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