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Temperature independent SiC photodetector operating up to 500 degreeC
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Ultra-violet photo detectors which can be operated up to 500 degreeC are needed fo
r monitoring system of power plant and chemical plant. Such photo detectors are also expected to be used i
n engine combustion monitoring for automotive or aerospace field. Silicon (Si) which is mainly used in now
adays electronics cannot be operated at over 200 degreeC due to its small energy bandgap of 1.12 eV. Wide-
bandgap semiconductor, silicon carbide (4H-SiC) is promising candidate for such photo detectors. In this s
tudy, we investigated optical properties of SiC, which are required for device design. We also found effec
tive suppression method of leakage current which degrades sensitivity of photo detector. Based on these re
sults, we successfully demonstrated operation of SiC photo detectors at 500 degree C.

SiC

pn



500
4H-SiC
GaN AIN
Si 1.12eV
200
Si 3.26eV
SiC
2.85 4H-SiC. t=4.84 um
2 275
2 270!
(&)
S 265
[0) cees
© 260!
300 2.55 -
400 600 800 1000 1200 1400 1600
500 Wavelength (nm)
4H-SiC
4H-SiC
6H-SiC
3.26eV
( H-SiC
500
SiC SiC
500
Photon energy (eV)
3.6 3.4 3.2
S00 T eg o
= 100°C 4
@ E 400 | e 200°C
L o’ = 300°C =
"E n
() u
‘G 300 1 1
= []
2 \
c 200 [
.2
=S
g 100t
@ =
0
340 360 380 400
Wavelength (nm)
4H-SiC
SiC
PD -
®3) 500 SiC
PD




lﬁ%memmmuxmﬁw

2.0

1.0
600 1.45
200
200
1.lev SiC
3.2eV
5 ‘
at-100 v
4 L
3 L
2 L

0 2 4
Perimeter (mm)

NO

1.1ev 2.0eV
2.0eV

2013

SiC

6 8 10

SiC

0.20 ’FQESO%
=
< 0157
g .
= m 500°C
2 010 400°C
5 * 300°C
g 0057 200°C
ke 100°C
0.00 ® 24°C

250 300 350 400
Wavelength (nm)

4H-SiC pn

(1) N.Watanabe, T. Kimoto, and J. Suda,
“ Thermo-optic coefficients of 4H-SiC,
GaN, and AIN for ultraviolet to infrared
regions up to 500 degrees C” , Jpn. J. Appl.
Phys., , 51, 112101(2012).
DO1:10.1143/JJAP.51.112101
(2) N.Watanabe, T. Kimoto, and J. Suda,
“ 4H-SiC pn photodiodes with
temperature-independent photoresponse up
to 300 degrees C" , Appl. Phys. Exp.,

, 5, 94101(2012).
DO1:10.1143/APEX.5.094101.
(3) N.Watanabe, T. Kimoto, and J. Suda, SiC

minor revision

(4) N_Watanabe, T. Kimoto, and J. Suda, SiC

500 )
(€D) “ 500
SiC pn ",
2013 3 28
(2013).



http://semicon._kuee.kyoto-u.ac.jp/

€Y
SUDA Jun

00293887

@

®



