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Discussion of GIWAXS measurment

For pristine and 5 vol% DMSO-doped PEDOT:PSS thin films, the grazing-incidence wide-angle x-ray scattering
(GIWAXS) measurements were performed to investigate the crystallinity and n-x stacking distance (Fig. S5). The
PEDOT:PSS thin film exhibits a specific GIWAXS diffraction pattern at q = 1.2 and 1.7 A~! and the diffraction
pattern for the 5 vol% DMSO sample is stronger than that for the pristine (Fig. S5 (a,b)), indicating that the DMSO
doping improves the crystallinity of the PEDOT:PSS thin film. The peak intensities in the q, direction are
demonstrated in Fig. S5(c). A diffraction peak is observed near q, = 1.7 A~!, which is attributed to the (010) face
on -7 stacking between the PEDOT chains.!2 The q, value shifts from 1.74 A~! in pristine to 1.82 A™! in 5 vol%
DMSO, suggesting that the n—n stacking distance decreases with increasing DMSO doping owing to its
relationship with the real space distance = 27/q. The calculated stacking distances are 3.61 and 3.45 A for pristine
and 5 vol% DMSO, respectively. Furthermore, electrical conductivity of the PEDOT:PSS thin film increases with

DMSO secondary doping because of the reduced n-n stacking distance and improved crystallinity.
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Figure S1. Thickness of the patterned PEDOT:PSS thin film measured by AFM.
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Figure S2. Temperature-dependent resistance change in 4-cycle tests of the prepared (a)

pristine and (b) 1 vol%, (c) 2 vol%, (d) 3 vol%, (e) 4 vol%, and (f) 5 vol% DMSO-doped

PEDOT:PSS thin films, respectively.
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Figure S3. (a) Diluted PEDOT:PSS solution and TEM image of (b) pristine and (c) 3 vol%,

(d) 5 vol% DMSO-doped PEDOT:PSS.
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Figure S4. AFM 3D topography image (500 x 500 nm, 1024 pixel) and extracted RMS

roughness of (a) pristine, (b) 3 vol%, and (c) 5 vol% DMSO-doped PEDOT:PSS thin film.
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Figure S5. 2D GIWAXS pattern images of: (a) pristine and (b) 5 vol. % DMSO-doped

PEDOT:PSS. (c) Corresponding vertical linecut (d) Calculated n-n stacking distance.
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Figure S6. Secondary electron cut-off region of the UPS spectra (He I radiation) for pristine,

3 vol% DMSO, and 5 vol% DMSO PEDOT:PSS thin films.
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Figure S7. (a) Schematic of applied bending strain (b) Bending radius of 1.0 and 2.0 %

bending strain.
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Figure S8. (a) Tensile strain response of 3 vol% DMSO-doped PEDOT:PSS thin-film strain
sensor. (b) Relative resistance change (AR/Ry) in response to the tensile strain. Even with
applied tensile strain, the strain could be distinguished in 1 % interval and a obtained gauge

factor similar to the bending strain.
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Materials Application TCR (/K) Gauge factor coefficient Reference
(LV/K)
PEDOT:PSS/CNT
. Strain sensor 4 3)
Composite
PEDOT:PSS/SWCNT Stretchable
. 21.5 O]
Composite electrode
PEDOT:PSS/CNF aerogels Strain sensor 14.8 5)
PU-
PEDOT:PSS/SWCNT/PU- Strain sensor 62 (6)
PEDOT:PSS
1f-
Ag NWs/PEDOT:pss/py | Scli-powered 5-12 )
strain sensor
PEDOT:PSS/Ag NW Strain sensor 3~8 ®)
PVA-PEDOT:PSS Strain sensor 14 )
PVA-PEDOT:P
OT:PSS Strain sensor 396 (10)
nanofiber
PEDOT:PSS-CNT
O SS. ¢ Strain sensor 150 35 (11)
composite
Stretchable and
. healable
PEDOT:PSS-NR composite . 15 23 (12)
conductive
elastomer
PEDOT:PSS/Ag NW/nyl .
& RWYION | gyrain sensor 1.69~3.31 (13)
thread
PEDOT:PSS-Zonyl additive Strain sensor 5.5 (14)
T t
PEDOT:PSS-PDMS cmperature 42 X 102 (15)
sensor
PEDOT:PSS-DMSO Temperature 95 X 109 (16)
Monolayer sensor
PEDOT:PSS-GOPS- Temperature
— X 107! 1
CYTOP sensor 7710 an
Anti-
PEDOT:PSS-DMSO Femperature _90 X 10 233 16 This work
monolayer interference

Table S1. Various PEDOT:PSS materials application with corresponding temperature

coefficient of resistance, gauge factor and Seebeck coefficients.
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