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Figure S1. Sheet resistance of carbon coating on micro-structured s-PDMS films. Note that the values 

represented correspond to average values ± standard deviation of a minimum of 3 films. 
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Figure S2. Contact angle for PDMS films and PDMS films coated with PMMA, before and after being 

subjected to an oxygen plasma treatment. Note that the values represented correspond to average 

values ± standard deviation of a minimum of 6 measurements. For PDMS films coated with PMMA, 

the contact angle after the oxygen plasma treatment is represented as being 10°, however, the real 

value is smaller but it cannot be precisely estimated due to technique limitations.   
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Figure S3. Resistance change when removing weights from the top of sensors. (a) Resistance change 

from 20 kPa to 15 kPa of a sensor with a PMMA layer and a semi-spheres theoretical pitch of 150 µm. 

(b) Resistance change from 26 Pa to 0 Pa of a sensor without a PMMA layer and with a semi-spheres 

theoretical pitch of 200 µm. 
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Figure S4. Resistance change of different samples with temperature, for a temperature range from 

25 ℃ and 45 ℃. (a) Sheet resistance change of carbon coating spin-coated on a glass. The dashed black 

line corresponds to a linear regression with a slope of 0.87 Ω/℃ and a R2 of 0.90. (b) Sheet resistance 

of a semi-spheres s-PDMS film (pitch of 150 µm) coated with carbon coating. The dashed black line 

corresponds to a linear regression with a slope of 0.24 kΩ/℃ and a R2 of 0.99. (c) Nominal resistance 

of a sensor without PMMA layer and with a semi-spheres theoretical pitch of 150 µm. The dashed 

black line corresponds to a linear regression with a slope of 1 kΩ/℃ and a R2 of 0.99. 

As it was mentioned in the article, there are some effects that contribute to the performance of 

the e-skin sensor as a temperature sensor, namely: 

1. A sheet resistance change of the sensor’s active material with temperature. In this case, 

the active material is carbon coating; 

2. A thermal expansion of s-PDMS. PDMS has a high coefficient of thermal expansion of 

3 × 10-4 ℃-1 [1] and so, upon warming, PDMS expands and induces the stretching of the 

carbon coating film, consequently leading to an increase of this film’s sheet resistance 

with temperature; 

3. A change in the contact resistance between the semi-spheres of the sensor. 

 

In an attempt to estimate the contribution of each effect to the performance of the sensor, the 

following studies were performed: 

1. For the contribution of only carbon coating, this material was spin coated on glass, a 

substrate that has a low coefficient of thermal expansion of 0.5 × 10-6 ℃-1 [2] to avoid the 

interference of the substrate’s expansion. The change of sheet resistance of this film with 

temperature was then measured, as shown in Figure S4(a), and a TCR of 0.080 %/℃ was 

obtained. 

2. For the contribution of s-PDMS thermal expansion, carbon coating was spin-coated on 

a s-PDMS film with micro-spheres with a theoretical pitch of 150 µm. The change of 

sheet resistance of this micro-structured film with temperature was then measured, as 

shown in Figure S4(b), and a TCR of 1.28 %/℃ was obtained. Nevertheless, this value 

already accounts for the contribution of the carbon coating film itself, given that we 

could not measure the sheet resistance of a PDMS film without the active film through 

the setup we used to perform the temperature measurements. 
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3. The contribution of the contact resistance change is hard to experimentally estimate. 

 

Given that the TCRs obtained for each effect are smaller than the TCR for the whole sensor, we 

foresee that the contact resistance effect also plays a relevant role in the performance of the sensor as 

a temperature sensor. However, it is complex to understand how each effect may affect each other. 

To better understand these effects, their relation and impact, and possibly estimate a theoretical 

contribution of each one in the final performance of the sensor, a mathematical model of the sensor 

is currently under development.  
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Figure S5. SEM images of s-PDMS films with PMMA and carbon coating, peeled off from optimized 

molds (circles with a diameter of 200 µm, engraved with a laser power of 7.5 W and a laser speed of 

0.254 m/s). (a) General view of a film before applying cyclic pressure. (b) Close-up view of a film 

before applying cyclic pressure. (c) General view of another film after applying cyclic pressure (27500 

cycles of grasping and releasing of an object). (d) Close-up view of another film after applying cyclic 

pressure (27500 cycles of grasping and releasing of an object). 
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