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Fig. S1. (a) SEM image of the nanofiber membrane fabricated by the process 

parameters in this paper. (b) SEM image of the nanofiber membrane fabricated at a 

high solution concentration of 40 wt% with other process parameters remaining 

unchanged. (c) SEM image of the nanofiber membrane fabricated at a high relative 

humidity of 50±3% with other process parameters remaining unchanged.



Fig. S2. (a) The optical photograph of foams with three mesh sizes (From left to right: 

60 mesh, 40 mesh, 20 mesh); (b) The optical photograph of fibrous membranes on 

foams of different mesh sizes; (c) The optical photograph of ordered porous fibrous 

membranes with different pore sizes; (d) The optical photograph of random porous 

fibrous membrane.



Fig. S3. (a) The optical photograph of 60 mesh foam and corresponding ordered 

microporous fibrous membrane; (b) The optical photograph of 40 mesh foam and 

corresponding ordered mesoporous fibrous membrane; (c) The optical photograph of 

20 mesh foam and corresponding ordered macroporous fibrous membrane.



Fig. S4. (a) Schematic illustration of the positively charged nanofibers and the 

negatively charged foam template. (b) The growth process of two-dimensional 

honeycomb microstructure. (c) The growth process of two-dimensional honeycomb 

and three-dimensional spinous dual-coupled microstructures.



Fig. S5. The photographs of (a) the random porous fibrous membrane, (b) the ordered 

macroporous fibrous membrane, (c) the ordered mesoporous fibrous membrane and 

(d) the ordered microporous fibrous membrane at different stretching strains, 

respectively. 



Fig. S6. The cyclic performance of (a) the random porous fibrous membrane, (b) the 

ordered macroporous fibrous membrane, (c) the ordered mesoporous fibrous 

membrane and (d) the ordered microporous fibrous membrane under the stretching 

status, respectively. 



Fig. S7. Optical photographs of the CNT/ ordered microporous fibrous membrane 

acting as a conductor to light bulb.

 



Fig. S8. (a) The optical photograph of a masking layer on the surface of fibrous 

membrane before magnetron sputtering. (b) The optical photograph of a masking 

layer on the surface of fibrous membrane after magnetron sputtering. (c) The optical 

photograph of breathable interdigital electrodes. (d) The Au elemental mapping image 

of the breathable interdigital electrode.



Fig. S9. The edge length distribution map of the (a) ordered macroporous nanofibrous 

membrane, (b) ordered mesoporous nanofibrous membrane and (c) ordered 

microporous nanofibrous membrane.



Fig. S10. (a) Cycling test curve of pressure sensor based on CNT/ordered 

microporous nanofibrous membrane at an ambient temperature of 60 ℃. (b) Cycling 

test curve of pressure sensor based on CNT/ordered microporous nanofibrous 

membrane at an ambient humidity of 80%.



Fig. S11. Variation of the response of the LED luminance with the applied pressure 

on the dual-modality electronic skin.



Fig. S12. The relative resistance change of the temperature sensing layer at different 

pressures (5, 10, 15 kPa) under constant temperature condition (50 ℃).



Fig. S13. Optical photograph of the dual-modality electronic skin.



Table. S1. Electrospinning process parameters for fabricating various nanofiber 
membranes.



Table. S2. Comparison with traditional technologies.

Table. S3. The relationship between microstructural parameters and sensing 



performance metrics.
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