Supplementary Information

Transparent conductive PEDOT-graphene films from large-flake graphite

Figure S1. Control XRD of the PEDOT film
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Figure S2. Raman spectra of PEDOT:graphene films
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A 1 um graphene film (solid) compared to the PEDOT: graphene film (dotted). A peak shift is
observed at 2,600 cm™. This is indicative of T-r stacking between PEDOT and graphene.



Figure S3. XPS analysis

Instrument Specs and Info

Instrument Name: K-Alpha Thermofisher Scientific XPS
Pass Energy: 25.00eV (All high resolution spectra)

Step Size: 0.1 eV (All high resolution spectra)
Beam Diameter: 50 micron

Vacuum Pressure: 1.0X10"-9 torr (minimum)
Software used for deconvolution: CasaXPS
Scans:

Valence: 50

S2p: 75

Cls: 50

O1s: 50

CKLL: 50

Figure S3A. C1s XPS Spectra
Cls Scan Control

Name Pos. FWHM %Ara
cC 28480 1240 4426
C-0C 2062 188 4610
0=C-0 28850 175 964

T T T T
206 202 288 284 280
Binding Enerzy (V)
CasaXPS (This string can b adited in CasaXPS.DEF,PrintFootNote. txt)

Cls Scan Graphene

Name Pos FWHM %Area
c-C 2842 1107 7905
C-0 28550 177 1475
0-C=0 28781 132 620

CPS

10.

Cls Scan Doped
\O5
Name Pos FWHM %Ara
c-C 28480 1271 446

C-0C-S 28613 1969 4521
0-C=0 28873 1703 1033

CPS

288
Binding Ensrey (V)
CasaXPS (This steing can be edited in CasaXPS DEF/PrintFootNote.txt)

Cls Scan 300Micron Graphene

50|  Name Pos FWHM %A

71 Sp2Cabon 28421 0496 2163
-0 2614 1300 696
5] cC 2480 122 6557
0-c=0 2848 1788 584

=
T T T T
206 202 288 284 280
Binding Enzrzy (V)
CasaXPS (This string can b aditad in CasXPS.DEF PrintFootNote. tx1)

T T T
206 22 288 284 230

Binding Enerzy (V)
CasaXPS (This string can be adited in CasaXPS DEF PrintFooiNote.tx)



Cls Scan Graphene Doped

%10

Name Pos EWHM %Are
cC 8180 1316 3939
10] c-ocs 2617 138 2360
Oxidized Carbon 0716 2000 982
0-c=0 28889 1644 621

Pi-Pilntersactions orhighely oxidized carbon 20084 1405 077

"

2
=
2

T T T
206 202 288
Binding Energy (V)
C2:2XPS (This string can be aditad in CasaXPS.DEF PrintFootNota. txt)



Figure S3B. S2p Scan XPS
S2p Scan Control

x 106
20
Name Pos. FWHM %Ara
$(-2) PEDOT 16354 0898 2373
18 $(+6) Doy 3 16826 1539 2183
$(-2) PEDOT 2p1 16450 1098 1844
$(+6) Dopant 2p1/2 16051 1243 024

18] Intermediate oxidation 2p32 16541 1762 1354
Intermediate oxidation 2p12 FM30 1982 721§

T
172 168 164 160
Binding Energy (2V)
Ca2:2XPS (This string can b2 adited in C2:aXPS DEF/PrintFootNote. txt)

S2p Scan Doped

X 106

Name Pos. FWHM %Area

2 S$(+6) Dopant 2p3/2 16891 1500 4542
1 S$(-2) PEDOT 66 0931 1656
$(+6) Dopant 2p3/2 ] 1039 1054

13 $(-2) PEDOT 2p122 64§ 104 873
Intermediate Oxidation2p32  J165 X 1800 1131
Intermediate oxidation 2p12 1438 71213

T T T T
172 168 164 160
Binding Ensrgy (2V)
Ca232X{PS (This string can b2 aditad in Casa2XPS DEF/PrintFootNota. txt)



S2p Scan Graphene Doped

x10

100]
Name Pos. FWHM %Ara

0] § (+6) Dopant 2p312 16857 1618 3470
S (+6) D ) % 124 235
S (-2)PEDO 1.092 9.86

80 ] $(-2) PEDOT 2pl12 092 iR
Intermediate Oxidation 2p32 L 150 57
intermediate Oxidation 2p1/2 7064 080 178

172 168 164 160
Binding Ensrgy (2V)
CasaXPS (This string can be aditad in C2saXPS DEF PrintFootNots. txt)
Figure S3C. Si2p
XPS Survey
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Figure S4. Flake size effect on resistance
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Figure SS. Sensitivity to various stimuli
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