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Figure S1 Integration processes of strain sensors with the sandwiched stretchable 

conductors.
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Figure S2 (a) Resistance changes of the reference films with the simple structure of 

PEDOT:PSS/PDMS in a 400-cycle stretching-relaxing test at 20% strain. (b) Long-

time (over 120 sec) loading test of reference films at the strains of 10%-30%.
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Figure S3 Changes of resistance in the stretching-relaxing tests at 5% (a), 10% (b), 20% 

(c) and 30% (d) strain, respectively.
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Figure S4 (a) Response of resistance of the sandwiched films in the stretching-

relaxing tests at 25% strain. (b) Relative variation in R/Ro of the sandwiched films 

versus strain calculated from the following model and the experimental data, 

respectively.

The increased resistance (ΔR) is mainly determined by a tunneling mechanism, which 

demonstrates that ΔR increases exponentially with the values of (L − Lo).1,2 Here, The 

L is the length of the films under strain states, and Lo is the initial length of the films. 

The ΔR is induced by the geometric distortion and the cracks of the films, which can 

be defined as as ΔR = r[e(α(L−Lo))−1], increasing exponentially with the increase of 

L−Lo. Here, r is the constant factor that shows the proportionality between ΔR and the 

exponential factor (α). The total resistance of the strain sensor is shown by
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Here, on the basis of the typical experimental data of Figure S3b (ɛ=10%) and S3d 

(ɛ=30%), we obtained that
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The fitted curves (R/Ro versus strain) from the equation can match well with our 

experiment data, as shown in Figure S 4b.
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