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Figure S1. a) FTIR spectrum of high-permittivity PMV. b) Dipole moments of monomers for PMV,
calculated via Density Functional Theory (DFT). ¢) Dielectric loss of PMV and other commonly
used matrices for stretchable ACEL devices. d) Number-average molecular weights, M,, of PMV

with different structural unit ratios, measured via Gel Permeation Chromatography.
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Figure S2. Optical transmittance AgNWSs coated PDMS electrode.
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Figure S3. The luminance of PMVSD with different thicknesses at different square electric fields,
a) 50 Hz, and b) 500 Hz. The dashed lines are the fitting lines. ¢) Digital photos of PMVSD-40 and

N
3}

PMVSD-500 at different electric fields. Scale bar: 2cm.
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Figure S4. Luminance of PDMS-based devices under different electric fields.
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Figure S5. a) Influence of ZnS particle content in PMV on the luminance of PMVSD-100 (measured
at 1 kHz). Influence of elastomer structural unit ratios on the luminance of PMVSD at b) 50 Hz, ¢)
500 Hz, and d) 1 kHz. ) COMSOL simulations of ZnS particle-doped PMV with different structural
unit ratios. Digital photos of PMVSD with different structural unit ratios f) 50 Hz, g) 500 Hz, and

h) 1 kHz. Scale bars: 2cm.
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Figure S6. a) The stress-strain curve of PMVSD. b) Cyclic stress—strain curves of PMVSD for 50
cycles at 50% strain. ¢) Influence of ZnS particle content on the stretchability of ZnS-doped PMV,
the emitting layer. d) Relative luminance L/Lo of PMVSD-100 for different deformation cycles,

including twisting, bending and stretching.
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Figure S7. Effects of fluorescent particle (YAG:Ce) content on PMVSD-100 with yellow Electrodes:
a) front-side luminance under different frequencies, b) front-side luminance under different electric
fields, ¢) front-side CIE coordinates, d) back-side luminance under different frequencies, e) back-

side luminance under different electric fields, and f) back-side CIE coordinates.
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Figure S8. a) The CIE coordinates in back sides of PMVSD with fluorescent electrodes over a
driving frequency range of 50 Hz—20 kHz. b) CIE coordinates of the front side of PMVSD with

different emitting layers. ¢) Transmittance of emitting layers with different thicknesses.
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Figure S9. a) FTIR spectrum, b) optical transmittance, and c¢) stress-strain curve of gel electrodes,
and d) AR/Ry at different strains.
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Figure S10. a) Cyclic stress—strain curves of gel electrode-based PMVSD over 50 cycles at 200%
strain. b) Luminance of gel electrode-based PMVSD with different ZnS particle contents under

varying frequencies. ¢) CIE coordinates of gel electrode-based PMVSD under different frequencies.
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Figure S11. a) Stress-strain curve of sensors. 5 cycles of sensors at different b) strains and c¢) their

corresponding AR/Ro.

Table S1. A comparison of PMVSD with reported stretchable ACEL devices based on the applied

electric field and their corresponding luminance. Since the cited references lack detailed data and

experimental conditions, we focus on core parameters including frequency, electric field and

thickness.
Field
(V-um'™y 0.5 ‘ ! ‘ 15 ‘ 2 25 ‘ 3 ‘ 4 ’ 5 N EL, . . . Emission layer
phosp Dielectric matrix . Frequency
| N o, thickness(pum)
ACEL Luminance (cd-m™) (wt%)
1 kHz
PMVSD-40 NA 82 18 36.3 58.2 81.6 NA NA 70% PMV 40 @ idal )
1 kHz
PMVSD-40 NA 9.16 19.2 57.6 88.8 123.5 NA NA 70% PMV 40
(square-wave)
PMVSD-100 1 15.9 48.6 99.3 159.8 230.8 NA NA 70% PMV 100 i .l kHz‘ 1)
PMVSD-100 2.8 48.4 132.7 243.7 365.6 51773 NA NA 70% PMV 100 Hizr
(square-wave)
PMVSD-500 1.3 54.2 198 4153 719.2 1218.7 NA NA 70% PMV 500 5 : kHZ
(sinusoidal )
PMVSD-500 9.6 151.2 4324 871 1548.8 2117.6 NA NA 70% PMV 500 i3
(square-wave)
Ref.1 15.4 106.1 307.1 556.5 952.2 NA NA NA 70% Dielectric gel 500 I kHz
(square-wave)
Ref.1 22.1 141.6 479.9 1061.4 1823.5 NA NA NA 70% Dielectric gel 800 I KkHz
(square-wave)
Ref2 NA 6.2 NA 66.6 119.5 178.1 320.2 468.4 70% PVDF-HFP /5 wt% FS300 100 . ! kHz
(sinusoidal )
Ref2 10 ) 2210 265 g 3 9137 g0/ PYDE-HEP /5 wit% FS300 500 1 kHz
Ref2 10 1218 2210 365.4 779.3 823.7 56% PVDF-HFP /5 wi% FS300 560 (sinusoidal )
Ref2 NA 29 NA 500.4 1459.7 NA NA NA 70% PVDF-HFP /5 wt% FS300 1500 . ! kP.{Z
(sinusoidal )
. 15 kHz
Ref.3 NA ~5 ~30 ~75 ~150 ~200 319 NA 67% Ecoflex/Triton X 100
(square-wave)
Ref4 NA NA NA 0.4 NA 23 11.5 21 37% BaTiO;-PDMS 33 400 Hz
Ref.5 NA 13.5 NA 63.7 98.9 134 213.6 NA NA SEBS 43 20 kHz
Ref.6 NA 3.8 NA 153.2 NA 360.2 771.8 1211.7 50% TFE-HF-PFPE 560 1 kHz
Ref.7 NA 16.8 NA 127.7 239.0 3353 579.6 905.9 67% PVDF-HFP /10 wt% FS300 141 1.5 kHz
Ref.8 NA NA NA NA 18.8 39.2 105.9 NA 40% PVDF-HFP/TEAc 110 1khz
Ref.9 NA ~3 ~10 ~20 ~30 ~40 57.5 ~60 75% PDMS/BTO-La ~60 1 kHz
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