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Table S1. Other graphitic thin films synthesized by various processes.
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Flexible and Transparent
Electrothermal Film Heaters Based
on Graphene Materials

Large-Area Self-Assembled Reduc
ed Graphene Oxide/Electrochemica
Iy Exfoliated Graphene Hybrid Film
s for Transparent Electrothermal He
aters.

Flexible, Transparent, and Conducti
ve Defrosting Glass.

Evolution of Electrical, Chemical,
and Structural Properties of Transp
arent and Conducting Chemically D
erived Graphene Thin Films.

Transparent, Conductive Graphen
e Electrodes for Dye-Sensitized
Solar Cells

Evaluation of Solution-Processed
Reduced Graphene Oxide Films as
Transparent Conductors.

Processable Agueous Dispersions
of Graphene Nanosheets,

Highly Conducting Graphene Shest
s and Langmuir-Blodgett Films.

Direct Chemical Yapor Deposition-
Derived Graphene Glasses Targetin
g Wide Ranged Applications

Rall-to-roll production of 30-inch
graphene films for transparent elect
rodes.

Large-scale pattern growth of gra
phene films for stretchable transpar
ent

electrodes.

Ultra-smooth glassy graphene thin
films for flexible transparent circuits

Ultra-thin Graphitic Film: Synthesis
and Physical Properties.

Transparent uftrathin conducting ca
rbon films

Synthesis process
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GO/EEG-HI thermal annealin
g at 800 °C

EEG=electrochemically exfoli
ated graphene

Chemical reduction with hy
drazine hydrate at 800 °C

Ar/Hy annealing at 1100 °C

Ar/H; annealing at 1100 °C

MNoHy + thermal annealing at
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Thermal annealing at 1100
€

NoHe reduction in solution

Langmuir- Blodgett film calc
ined
at 350 °C

atmospheric-pressure CYD

C¥D over Cu foll

CYD over Ni

PEI+Glucose spin coat over
quartz, Annealing 1000°C, ra
mping 2°C/min, reannealing
using Mi, at 850 °C.
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Figure S1:. (a), (b), (c), (g), and, (h) OM image, (d), (e), (f), (i), and, (j) Raman spectra of Py-C

film grown over ITO, sapphire, Si3N4 /Si, Cu, and quartz. Scale bar in OM images is 500 um.

Inset shows the camera images of the Py-C film grown over each substrate.
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Figure S2: Optimization of annealing temperature and time for the conversion of a-C:H film to

Py-C film.
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Figure S3: (a) Two-dimensional grazing-incident X-ray diffraction (GIXRD) image of Py-C

film. (b) Comparative one-dimentional XRD pattern of Py-C film and graphite.
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Figure S4: Comparative Cls XPS spectrum of the Py-C film and exfoliated graphene..
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Figure S5: N1s XPS spectrum of Py-C film.
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Figure S6: AFM images of Py-C films of different thickness.
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Figure S7: Raman spectra obtained from film over SiO,/Si (A) and suspended film (B)..



a Top-view b Tilted-view

Figure S8: (a) Top-view SEM image of Py-C film grown over patterned SiO,/Si wafer with
trench width 100 um and height 100 nm. (b) High resolution tilted-view SEM image of the marked

area in (a), indicated by red box.
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Figure S9: Adhesion test between Py-C film and the flexible substrate PET by ultrasonication in water

for 145 min. Inset shows the camera image of Py-C film over PET before and after ultrasonication for 145

min.
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Figure S10: Change of resistance of stretchable Py-C thin film electrode with different

strain.

Figure S11: 6 x 6 pixelated ACEL device at off state.
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Figure S12: Principle of writing different letters in pixelated ACEL device.
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Figure S13: (a) Scheme of stretchable ACEL device made of Py-C thin film electrode on
prestrained elastomer. (b) Photograph of stretchable ACEL device before (left) and after 160%

stretching (right).



