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Fig. S1 Fabrication of HIDPs includes spin-coating of phosphor/ecoflex solution, plasma
treatment of luminescent elastomer and assembling of SFIE with luminescent elastomer
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Fig. S2 The optical transmittance of SFIE when the mass ratio of SF/LiCl was 5:2
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Fig. S3 a, b Photographs of adhered joint between SFIE and pig skin (a) or EL layer (b) that
can hold a weight of 20g, which is 200 times its own weight. And the bonding interface can
keep stable during the stretching process caused by the gravity of the weight. ¢, d Force-
displacement curve of peeling test between pig skin and SFIE without (¢) and with (d) rigid
PS substrate
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Fig. S4 a Photographs showing the elasticity of SFIE, which recovered 87.5% within 10 s and
fully recovered after 70s. b Photographs showing the elasticity of HIDP, which recovered
90 % within 10 s and fully recovered after 60 s
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Fig. S5 Photographs showing HIDPs encapsulated by VHB glue can work at low temperature
(-7.5 °C), high temperature (90 ° C) and underwater
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Fig. S6 a The brightness (L)-strain curve of HIDP during the stretching process with an
excitation voltage kept at 492 V. b The brightness (L)-cycles curve of HIDP during 100
stretch cycles with stretch amplitude of 200% and an excitation voltage kept at 492 V
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Fig. S7 Comparison of Young’s modulus and toughness of the HIDP, and other representative
ionotronics material. The Ashby plot of representative ionotronics materials has been adapted

with permission [S1]. Copyright 2022, Royal Society of Chemistry
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Fig. S8 a Snapshots of the pre-notched HIDP during 40 stretching cycles with a stretch
amplitude of 200%. b Cyclic stress—strain curve of the pre-notched HIDP with a stretch

amplitude of 200%
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Fig. S9 Fatigue threshold I'p of HIDP
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Fig. S10 Comparison of the Young’s modulus E and [0 for SSIFs, and other representative

soft materials. The Ashby plot of other elastomers has been adapted with permission [S2].
Copyright CC BY-NC 4.0
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Fig. S11 Photographs showing self-healed HDIP can still emit with the same brightness (a) as
before cutting (b)

Fig. S12 Snapshots of the dual-color HIDP during the stretching process
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Fig. S13 The capacitance-frequency curve of electrical double layer formed by the copper
electrode and SFIE, and luminescent elastomer (LE) layer
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Fig. S14 The conductivity of SFIE versus mass ratio of SF: LiCl at a relative humidity of 44%
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