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Influence of Temperature and Pressure on Graphene Synthesis
by Chemical Vapor Deposition
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Abstract The fabrication of high quality graphene using chemical vapor deposition (CVD) method for applica-
tion in semiconductor, display and transparent electrodes is investigated. Temperature and pressure have major
impact on the growth of graphene. Graphene doping was obtained by deposition of MoO, thin films using ther-
mal evaporator. Bilayer graphene and the metal layer graphene were obtained. According to the behavior of
graphene growth P-type doping was confirmed. Graphene obtained through experiments was analyzed using
optical microscopy, Raman spectroscopy, UV-visible light spectrophotometer, 4-point probe sheet resistance

meter and atomic force microscopy.
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Fig. 1. Equipment thermal CVD used for graphene
synthesis.
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Fig. 2. Graphene synthesis process schematic.
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Fig. 3. Thermal evaporator for Metal thin film evaporation.
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Fig. 4. Graphene transcription process.
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Table 1. I,;,/I; Ratio following process temperature

Growth Growth pressure| Growthtime | Annealing time H,:CH,

Sample No. temperature (°C) (Torr) (minute) (minute) flow rate (sccm) L/l
T1. 950 14
T2. 1000 0.5 30 30 20:40 2.3

T3. 1050 24
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Table 2. L,,/I; Ratio following process pressure
Sample No. Growth . Growth pressure Grovyth time Annea}ing time H,:CH, L/l
temperature (°C) (Torr) (minute) (minute) flow rate (sccm)
P1. 0.5 2.2
P2. 1000 0.75 30 30 20: 40 23
P3. 1.0 2

0.5Torr

Intensity{arb.units)

1.0Torr

Fig. 7. Raman peak following process pressure (L) &
Optical microscope photo copied to SiO.,/Si board (R).
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temperature & board resistance.
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Table 3. Synthesis graphene's average transmissivitance following process temperature & board resistance
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Fig. 9. Graphene film transmissivitance following process
pressure.

323 T12hE H3o] W Frigst W AT =4

1l [
< AT WiHol Atk o)A FAL Sl w
E W A3e] 7] aie} gt o TefolA]
Ak 724 dgtolu 58 1Hjus ASdEe s
A YT 9Eks i) E=l 2851 S8

Table 4. Synthesis graphene's average transmissivitance following process pressure & hoard resistance.

Bare PEN 0.5 Torr 0.75 Torr 1.0 Torr
At T
(500~800 nm) 85.9 82.9 83 80.7
H A& (Q/sq) - 832 810.7 1,445
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Fig. 12. AFM© 2 =73} Graphene surface-photo by AFM scan size 20 um(L) scan size 10 um (R) and cutting line
profile.
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