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Supplementary Figures and Figure Legends
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Supplementary Figure 1. Synthesis of 12 kg/mol dimethacrylate-functionalized
perfluoropolyether (PFPE-DMA) monomer.
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Supplementary Figure 2. Load-strain curve of 12 kg/mol PFPE-DMA film after
photocuring.
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Supplementary Figure 3. Thickness vs. breakdown voltage of spincoated thin film PFPE-
DMA. PFPE-DMA was diluted in 1 3-bis(trifluoromethyl)benzene (weight ratio 1:4, 1:3 1:2
and 1:1). 0.3 wt% of 2-Hydroxy-2-methylpropiophenone was added as a photo initiator. The
mixed solution was filtered by 0.45 um filter. Diluted PFPE-DMA was spin coated on the
cleaned silicon wafer (as the bottom electrode) at 2000 r.p.m. for 60 s. The corresponding thin
film thickness were 116 nm, 340 nm, 650 nm and 891 nm. The spincoated PFPE-DMA films
were cured by a 15-min UV curing (365nm) and post-baked at 150 °C for 40 mins in the
glovebox. A single-wall carbon nanotube (SW-CNT, Carbon Solutions, Inc. P2-SWNT #02-
AO013) methanol solution (12 mg/70 mL in chloroform, sonication for 20 mins and centrifuge
for 30 mins) was spray coated as the top electrodes. The breakdown voltage was measured by
Keithley 4200 - SCS parameter analyzer under ambient atmosphere. Values are mean + S.D..
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Supplementary Figure 4. Dielectric performance characterization of PFPE-DMA film with
different fluorinated acrylate monomer co-polymerization. a, optical bright-field (BF) imaging
of thin film of co-polymerized (1:1 weight ratio) pentafluorophenyl acrylate (PFBEA) and
PFPE-DMA after exposed to solvent listed in Fig. 2. b, optical bright-field imaging of thin film
of co-polymerized 2-perfluorohexylethyl acrylate (PFHEA) and PFPE-DMA, which show the
same level of chemical orthogonality as PFPE-DMA film. ¢, Capacitance per area to width! of
different PFPE-DMA based thin film structure. Black box: PFPE-DMA; red box: PFPE-
DMA/PFBEA; red circle: PFPE-DMA/PFHEA. Values are mean + S.D..
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Supplementary Figure 5. Transfer characterization of the polymer FET by using 12 kg/mol
PFPE-DMA film as top-gate-bottom-contact structure device. a, n-type transistor made by
semiconductor polymer FBDPPV (Mw = 128.9 kDa, Mn = 66.3 kDa, PDI = 1.94) as previous
report!. The on current, on/off ratio and mobility are 4.3x107 a, 3.2x103 and 0.03 cm?v'!'s!; b,
p-type transistor made by semiconductor polymer PII2T as discussed above, The on current,
on/off ratio and mobility are 1.19x10* A, 5.7x10° and 0.40 cm?v!s’!.
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Supplementary Figure 6. 'H NMR of PDMS-azide crosslinker (500 MHz, Chlorobenzene-ds)
0 3.36 (q, /= 6.8 Hz, 4H), 1.66—1.54 (m, 4H), 0.68-0.49 (m, 4H), 0.31-0.06 (m, 282H).
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Supplementary Figure 7. Inkjet printing of stretchable PII2T ink (PII2T:PDMS-azide weight
ratio 1:1) on PFPE-DMA. a, optical BF image of single droplet inkjet printed on PFPE-DMA.
b, optical BF image of single droplet inkjet printed on the azide crosslinker modified PFPE-
DMA. c-d, optical BF image of printed PII2T inks on pristine PFPE-DMA substrate (¢) and
modified PFPE-DMA substrate (d). e-f, optical BF image of a printed line structure on the
PFPE-DMA after the thermal annealing at 0% (e) and 100% (f) strain. g, zoomed-in optical BF
image of the line structure showing no cracks after 100 cycles of 100% strain.
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Supplementary Figure 8. Individual transfer curves of 4 x 4 fully stretchable OTFT arrays
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Supplementary Figure 9. Changes in leakage currents with strains up to 100% (a) and after

multiple stretching-releasing cycles (up to 1000 cycles) at 100% strain (b). Values are mean +
S.D..
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Supplementary Figure 10. The power ratio variation of the OLEC is increased with the
increase of applied voltage. The fabrication process of the OLEC was described in the Method
section in the main text. For the measurement, we used a power meter (P100D, ThorLabs) to
test the brightness change of the OLEC with gradually increasing the applied voltage. Po
represents the power when the LEC was turned on, and P corresponds the power value of LEC
with increasing the applied voltage.
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Supplementary Figure 11. Fully stretchable active-matrix organic light-emitting
electrochemical cell (AMOLEC) array. a, Schematic illustration of the 3D layout of individual
components in intrinsically and fully stretchable AMOLEC array. The inset shows the circuit
diagram of one single pixel. b, Photographic images illustration of an intrinsically stretchable
AMOLEC array, which is comprised of 2 x 3 pixels, on a human hand. The inset shows the
photographic image of one single pixel from the AMOLEC array. ¢, Strain-stress curve of one
AMOLEC array shows 41.7 MPa modulus with 30% stretchability (inset schematics).



Supplementary Figure 12. SEM and energy-dispersive X-ray (EDX) show vertically
integrated and multilayered structure of an AMOLEC skin display pixel. a, Cross section of
SEM images of an integrated pixel. b, EDX element imaging of F, Si, Ag and O elements at
the selected regions in (a) highlighted by white dashed box.



Supplementary Table

Types of LEC Turn-on Peak of current Stretchability | Reference
devices voltage (V) density (mA/cm?) (%)
Stretchable 6.8 35 120 1
Stretchable 7 70 130 2
Stretchable 5 12 45 3
Non-stretchable 5.6 70 0 4
Our stretchable 15 7.5 30 This
OLEC work

Supplementary Table 1. Summary of the state-of-the-art stretchable OLEC devices
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