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1. Comparison between the shape and distribution of MWCNTs fabricated in the 

paper and reference [12] 

The multi-walled carbon nanotubes (MWCNTs) array was grown by thermal 

chemical vapor deposition (TCVD) method. In reference [12], the CNTs were grown 

at 850 oC, with ~50 nm in diameter, ~5 μm in length, and ~100 nm in separation 

between nanotubes (Figure S1a). In the paper, the CNTs were grown at 700 oC, with 

~20 nm in diameter, ~5 μm in length, and ~200 nm in separation between nanotubes 

(Figure S1b). Because the thinner nanotip and larger separation between nanotubes 

could lead to a higher field enhancement factor (Table S1), the MWCNTs in the paper 

could enhance the strength of the electric field near the nanotips and increase the 

current density. 

   

                 (a)                                (b) 
Figure S1. SEM images of a thermal chemical vapor deposition (TCVD)-grown, 

vertically aligned multi-walled carbon nanotube (MWCNT) film in (a) reference [12] 
and (b) this paper, respectively. 

Table S1. Field enhancement factor comparison of the MWCNT film. 

No. Field enhancement factor λa near carbon nanotube tip 

This paper 32.94 
Ref. [12] 4.26 

a The field enhancement factor λ = 3+2(1+ρ/h)/{(2+ρ/h)[2π(2+ρ/h)(ρ/D)2+ρ/h]} [1], ρ 
is the radius of a carbon nanotube, h is the height of a carbon nanotube, and D is the 
distance between the nearest carbon nanotube. 
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2. Experimental collecting current-temperature characteristic of the temperature 

sensors in the paper and the reference [12] 

We chose temperature sensor with 50 µm separations in the paper and another 

temperature sensor with 170 µm separations in reference [12], and conducted tests for 

detecting temperature in a 20-100 ℃ range at 70 V Ue shown in Figure S2. The 

temperature sensor in the paper shows a higher sensitivity than that of the reference 

[12] shown in Table S2. The temperature coefficients of Figure S2 is calculated 

according to the equation S = ΔI / (ΔT · IFS), where ΔT is the variation of temperature, 

ΔI is the variation of Ic and IFS is the full scale range of Ic. 

   

                 (a)                               (b) 

Figure S2. Collecting current-temperature characteristic of the sensors in the 

reference [12] (a) and this paper (b), respectively. 

Table S2. Performance comparison of the temperature sensors. 

No. Operating voltage (V) Test range (℃) Highest temperature coefficient (K-1) 

This paper 70 20–100 1.1210–3 
Ref. [12] 70 20–100 6.5010–4 

 

 


