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Table S1. Detailed performance list for the reported elastic dielectric-based organic

thin-film transistors.

Semiconductor di:llzittlrcic Type u (cm?*V-isT) Io/1 s Ref.
P3HT Crosslinked
NW/PDMS CTBN 0.00048+00013 - [1]
CuPc GR150 p 0.0026 2.5x102 [2]
a-6T GR150 0.006 6x10? [2]
FCuPc GR150 n 0.008 3x10? [2]
PHT GR150 p 0.02 6 [2]
P3HT PU p  0.034+0.0163 5.9x10%+4.6x10>  [3]
DH-0-5T GR150 p 0.045 6x103 [2]
Pil2T-Si PDMS p 0.09+0.0008 - [4]
Pentacene GR150 p 0.1 10° [1][2]
CNTs TPU p 0.18+0.03  1.3x10*3.4x103  [5]
PSe-DPP/PII-2T HI;\;%%P p 0.199 105 [6]
Tgﬁ;ﬁif' ZnCL-PDMS  p 0.29 + 0.06 1.2 x 104 [7]
Tgﬁ;ﬁif' FeCL,-PDMS  p 0.35+0.1 1.3 x 103 [7]
PTDPPTFT4 PDMS p 0.4-0.1 - [8]
C12-DPP SEBS p 0.463 - [9]
PTDPPTFT4  ePVDF-HFP  p 0.48+0.16 102-103 [10]
DPPT-TT:SEBS SEBS p 0.59 104 [11]
DPP-polymer PDMS p 0.6 >10° [12]
Pentacene PDMS p 0.65 104 [13]
29-DPP-SVS-(2) SEBS p 1.78 105 [14]
PTCDI-C13 DC1-2577 n 1.03 106 v?(i
DNTT DC1-2577  p 5.43 106 v?(i
DNTT PDMS p 2.79 2.2 %104 Vgﬁ(
DNTT DC3-1965  p 261 7.5 %10 Our

work




Table S2. Detailed difference list of three kinds of organic silicone.

Dielectric
Elastic Viscosity Durometer Ultimate Dielectric
. . . Strength
dielectric (cP) Shore A enlongation (%) constant
(kV/mm)
DC 1-2577 950 80 77 16 2.76
DCS 184 3500 48 78 19 2.8
DC 3-1965 115 33 122 17 2.5
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Fig. S1 Stress-strain curve and cyclic stress-strain hysteresis of DC 1-2577, DCS
184 and DC 3-1965. The ultimate enlongation of DC 1-2577, DCS 184 and DC 3-1965
is 77, 78, 122%, respectively. When the yield strain is higher than their ultimate
enlongations, they will lose their dielectric performances. Cyclic stress-strain curves
obviously show their stretched and restored features, which confirms these materials

have elastic deformation in the corresponding strain range.



Pristine

— with O, plasma treatment

Absorbance

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm™)

Fig. S2 FTIR spectra of bare and O, plasma-treated DC 1-2577 samples. DC 1-

2577 elastic dielectric after O, plasma treatment shows obvious hydroxy peak.!!3] The

broad bands centered at around 3420 cm™! correspond to the stretching vibrations of

different hydroxyl groups.[16]
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Fig. S3 Schematic images of OTS modification. The elastic dielectric is firstly
treated with O, plasma to produce sufficient hydroxyl anchoring sites, and then
chemically bonded with the chlorine terminal groups of OTS molecules to form

the dense SAM via van der Waals forces.



Fig. S4 Detailed PDMS post-peeling process. (a,b) The undiluted PDMS was dropped
onto the OTS-modified elastic dielectric with a plastic injector. (c) PDMS gradually
covered the entire substrate due to the self-leveling characteristic. (d) After PDMS
curing in an oven, the PDMS layer was peeled off with a tweezer. (e) After peeling off

PDMS, an ultrasmooth OTS monolayer was formed on elastic dielectric surface.
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Fig. S5 AFM image of OTS-modified SiO, dielectric layer after the PDMS post-
peeling treatment. The calculated surface roughness is ~0.29 nm, and the height of

our OTS layer is ~0.89 nm, which is similar with previous report.!!”]
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Fig. S6 Different contact angle of DC 1-2577 elastic dielectric. (a) Pristine. (b) After

O, plasma treatment. (c,d) Before and after PDMS post-peeling treatment. The contact
angle of pristine elastic dielectric layer was 115.7°. After O, plasma treatment, the
contact angle changed to 2.5°. This result indicates that DC 1-2577 dielectric changes
from hydrophobic interface to hydrophilic interface, because it produces a large number
of hydroxyl groups on DC 1-2577 surface after O, plasma treatment. Fig. S6¢ and 6d
show contact angle variation of OTS modified DC 1-2577 before and after PDMS post-
peeling treatment. Their contact angles are almost the same (~106°), and obviously
higher than the contact angle after O, plasma treatment. This result confirms the
formation of OTS after modification and the existence of OTS after post-peeling

treatment.
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Fig. S7 AFM images of a) DNTT and b) PTCDI-C13 thin film on the pristine

elastic dielectric (DC 1-2577) without OTS modification.
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Fig. S8 Variation of gate leakage current before and after PDMS post-peeling

treatment.
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Fig. S9 DNTT OTFT based on solvent-treated OTS-modified DC 1-2577 elastic

dielectric. (a) Optical image. (b) Electrical property.



Fig. S10 AFM image of an elastic dielectric with OTS treatment time of 4h. After
PDMS post-peeling treatment process, some residues of OTS aggregates randomly

remain on the surface of the elastic dielectric.
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Fig. S11 Typical transfer characteristic of a DNTT OTFT with a thinner DC 1-

2577 elastic dielectric after PDMS-peeling treatment.
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