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Development of growth method of transfer-free graphene by using solid state
carbon source and its application to light emitting device
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Compound semiconductors, which are mainly used as typical infrared light
sources currently in practical use, are difficult to form and integrate directly on silicon
substrates. In this study, | developed a transfer-free graphene growth method that can be grown on
substrates directly from solid state carbon source, and evaluated the electrical and optical
properties. In addition, I proposed suitable device structures and optimized the fabrication
processes for high brightness, modulation speed and integration.



LED

LED
Planck
107 100 ps
LED
(CVD)
um CVD
CvD

(i)
CVD

1000-1100°C

(i)

(iii)

pm pm



2 (3

2 (b)

ERANE

/ _— .

EEANE

1000-1100°CT7=—)L
I59x> 5571
_/ -/ﬁ AL _L

B

Royal Society of Chemistry

CvD

Raman D

2 (0

§ 3000

£
= 2000
1000
(') S W S VR 7, W S W

1500 2000 2500 3000
Raman sh#t (cm™)

20

@0 200
ST 0
s oy
"3 xs0
80 00
o8 980
nw

»2s %
00%0 0000

(@ Raman (b)
Royal Society of Chemistry

3(a
3 (b) (©

(©

2D



Current (mA)

1mm

1200 1300 1400 1500
Wavelength (nm)

3 @ (b) (©
Royal Society of Chemistry
4
4
(1-Vas) ( ) 5@  I-Vas (b)
4 (b)
— Sample 1
o | 8 Sample 2 J
— Sample 3
0
2t 4 50 pm
4 , ; , Sample 1 Sample 2 Sample 3
4 2 0 2 4
5 1-Ves @ (b)
um 1 Mbps
1 Mbpsx(10%)2 ch =1 Thps
um (
)

(~ um )



81

2020

Kenta Nakagawa, Hidenori Takahashi, Yui Shimura and Hideyuki Maki

A light emitter based on polycrystalline graphene patterned directly on silicon substrates from a solid-state carbon source

2020 International Conference on Solid State Devices and Materials

2020

Kenta Nakagawa, Hidenori Takahashi, Yui Shimura and Hideyuki Maki

A light emitter based on polycrystalline graphene patterned directly on silicon substrates from a solid-state carbon source

International Conference on the Science and Application of Nanotubes and Low-Dimensional Materials (NT21)

2021

Kenta Nakagawa, Hidenori Takahashi, Yui Shimura and Hideyuki Maki

A light emitter based on polycrystalline graphene patterned directly on silicon substrates from a solid-state carbon source

The 12th Recent Progress in Graphene and Two-dimensional Materials Research Conference

2021




48

2021

(MAKI Hideyuki)

(10339715)

(32612)




