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Figure S1. Structure and morphology of GO sheets. (a) A typical AFM image of GO sheets
with lateral size ranging from 1-10 um. The height difference between the steps is ~1.0 nm,
indicating the typical height of a single layer GO sheet. (b) TEM image of a typical GO sheet

showing wrinkled structures.
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Figure S2. Electrical resistivity changes of the RGO@PU composites. The electrical
conductivity of RGO@PU prepared by a facile dip-coating process are strongly dependent on the
RGO loading. When the content of RGO is >5 wt%, the electrical resistivity has little change, and
the 10 wt% RGO was used in this work to ensure good conductive network of RGO on the foam

surface !. Insets are digital images of pure PU foam (left) and RGO@PU foam (right).
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Figure S3. Structure of porous interlayer at different thickness values and their resistance
change of the corresponding SPS sensors: (a) Photographs of middle layers with different
thickness values (0.6, 1.0 and 3.0 mm), showing different light transmittance; (b) TOM images of
three middle layers under the same light intensity, suggesting the increased insulating effect with
increasing the interlayer thickness; (c) relative electrical resistance response curves of the SPS
sensors (e=80%) for different interlayer thickness values. The thinner interlayer of the SPS sensor

produced higher resistance changes under the same pressure and strain conditions.
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Figure S4. Effect of interlayer microstructure on the resistance response of SPS sensor: (a)
TOM images of middle layers with different pore sizes under the same light intensity, showing
enhanced interpenetrating effect; and (b) the corresponding SEM images of the middle layers,
showing average pore size of 160+45 um, 270+68 pum, and 368+60 um (calculated from ~100
pores), respectively, for the above three samples; (c) relative resistance response curves of

interlayers SPS sensors with different pore sizes (e=80%).
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Figure SS5. Relative electrical resistance response curves of SPS sensors at different
conductive layer thickness: (a) 4.0 and (b) 2.0 mm, showing some differences in response

behavior.
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Figure S6. Cyclic compressive properties of the SPS sensors: (a) Typical stress-strain (c-€)
curves of SPS sensors at different strains (e=10%, 20%, 40%, 60%, 80%); (b) cyclic compressive
test of the SPS sensors at e=70% strain for 100 cycles; and (c) Resistance change of the SPS
sensors during the cyclic compression process. The maximum stress and recovery were almost
maintained even after 100 compressive cycles, showing excellent mechanical stability. During
10000 compressive test, the electrical resistance can recover to the original level for each cycle,

demonstrating the stability and reliability of the SPS sensor.
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Figure S7. Response stability and correspondence during compression and recovery process:
(a) Electrical resistance response of SPS sensors under pressure (0-30 kPa) and release process,
excellent response behaviors are manifested in the process of compression and release processes.
Inserts are digital photos of the SPS sensor under compressive process. (b) Compressive stress
and relative resistance response curves of the SPS sensors, indicating a stable response during the

cyclic compression test.
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Figure S8. Demo results of the SPS sensors: (a) Schematic illustration of the conductive
pathways in the SPS sensors during finger compression; (b-d) photographs of different motion
behavior on the as-prepared SPS sensors when connecting the LED: (b) finger compress, (c)

finger bend, (d) finger touch.



Table S1. Comparison of the sensitivity and response time of our device with those reported in the literature.

Resistive SPS of graphene-coated foam 10 0.67 This work
Capacitance Pyramid PDMS film on PET <300 0.55 2
Resistive Graphene coated PU sponge -- 0.26 3
Capacitance Polymer transistors on polyimide 10 8.4 4
Resistive Au-nanowire tissue paper 17 1.14 3
Resistive Microstructured graphene arrays on PDMS film 0.2 5.53 6
Resistive Microsized pyramids array on PDMS 200 4.88 7
Capacitance Ag nanoparticles coated Kevlar fiber 10 0.21 8
Capacitance Carbon nanotube microyarns 63 0.034 K
Resistive Hierarchical graphene/PDMS array 30 14 10
Resistive CNT coated cotton based device 24 14.4 1
Piezoresistive 3D graphene/PDMS hollow structure 1.2 15.9 12
Piezoresistive Aligned CNT/graphene/PDMS film 16.7 19.8 13
Resistive Carbonized silk nanofiber membrane 16.7 34.47 14
Piezoelectric =~ Nanowires/graphene heterostructures on PI film 5-7 9.4x1073 15

PDMS: polydimethylsiloxane; PI: polyimide; PET: polyethylene terephthalate.
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