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Abstract: The temperature dependent characteristics on the properties of SiC Schottky Diode has been

investigated. In this study, the temperature dependent current-voltage characteristics of the SiC Schottky

diode were measured in the range of 300 ~ 500 K. Divided into pre- and post- irradiated device was

measured. The barrier height after irradiation device at 500 K increased 0.15 eV compared to 300 K, the

barrier height of pre- neutron irradiated Schottky diode increased 0.07 eV. The effective barrier height

after irradiation increased from 0.89 eV to 1.05 eV. And ideality factor of neutron irradiated Schottky
diode at 500 K decreased 0.428 compared to 300 K, the ideality factor of pre— neutron irradiated Schottky
diode decreased 0.354. Also, a slight positive shift in threshold voltage from 0.53 to 0.68 V. we analyzed
the effective barrier height and ideality factor of SiC Schottky diode as function of temperature.
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o] - F 23}
T &3kt a (SiC) Schottky diode A2
oE 54& w48 flskel 300 ~ 500 K
1 54/ AT e F484 =
Ab AR F2 bro] SAEoH, ko mE fE
A =o] (effective barrier height), ©]4 Al (ideality
factor)¢} 2 714 54& A8

2, M by
1E3E  n-type 4H-SIC 713 ouegd=
(epitaxial layer)S A 753”\]5@ do]lHE AFg3to] 3}

T4 £E7] ol = (SiC Schottky diode)E Al 2}
sttt (29 1). AAH Z27] (e-beam evaporator)
8 ol el sl 100 nm F7¢ 42
(ND) 9tt3& S48 5 A9 7loA 950Te] &
g2 (rapid thermal
annealing)3}o] 29 3§ (ohmic contact) & ¥4
3. £E g2 29y (photo lithography)2} =}
W 7] FAHE ol &3] dejH e ko] 100 nm
FA UAL AE 1 mme 9do= HEdesd \:}
A 23k AH-SiC Schottky diode® =@ =p= ¢l
9 (Korea Atomic Energy Research Institute)9] 3}
U2 (Advanced Neutron Application Reactor)E ©]
&3lo] TR H=AME WAL A 2AME
3.1x10" n/em*] A71Z 602 B9 AFH A SiC
Schottky diode A#AF2] &% o EAS 33}
8 300 ~ 500 K W] &=oA FAsIHom,
2= FAA A A F2 o] SA ST
SiC Schottky diode Ax%A}e} 7} Eo|Ae] F& %
¥ o] (effective barrier height)®} oA A<
/ AT f85 A =
st

= current-voltage (I-V) &=3& &

(ideality factor)S H] L
olo} o] A
o] Fl3FA T

3. #3 ¥ uF

A 23k SiC Schottky diode®] SEM o] W]
ZAF A Aol xHelH, (b=
S axte] s YEhdch Z7be] A&
AatAs W, 44 ZALA 9t &

145 5 619

Schottky contact

n-epi layer (6pum, Nepi=5x101%/cm?)

Ohmic contact

Fig. 1. Schematic cross—section of 4H-SiC Schottky diode
structure.

Fig. 2. Field emission scanning electron microscopy of
SiC Schottky diode (a) pre- irradiation and (b) post-
irradiation.

A el M AL & den, od uet T4
A} ZAF7F SiC Schottky diode A2AFe] &% & &
dol dFS & Zeols dddn 4 54 543
71 $18te] 300 ~ 500 K %5 50 K¥ Z7141719
2ol ZhalF . Af-Ask SA4& S48
A9 x}ih 2] (1>oﬂ UeEhd diz wE ol &
(thermionic emission) 2.2 HAFLE9} 39,

ol Aol WstE £ skt

— * 2 —qPp
I=AA T exp( T ) 1)
Av telexe WA Av fAESE A

(Richardson constant, A"= 146 A/K?em? for SiC),
= AsF (16x10"° ©), k¥ Bolzmann A
(1381077 JK), T AdL= (1), 281 ¢pE
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Fig. 3. I-V curve of measurement with (a) pre- and (b)

post— neutron irradiation at elevated temperature.

a9 3a)e XA FAF A SiC Schottky diode
e L5 9& current-voltage (I-V) EA& UE
A Ao 500 Kl el AfFE 300 KolAe] AFn
=5 = 0.05 A 7l8te= ere AAT.

3 TAHA FAF F SiC Schottky diode
2 Y& [V E4S Ul Ao=E 500 K

Al AFE= 300 KollAe] AFHET & A= 0.013
A F7tstdnh. 483 9 WAMAE 2=AREE SIC
Schottky diode A} WH-o] A A3} olo] &
A714 Wz Bag \p dvk [9,10]. = %=7F S
o we} AZFE9 scattering E o] oste] AFo
F7tFol AP A AR ZE Zow ddEnh
T3, 2AF & 2] AF FUMEE fE A9
How MT = ot
* 2
QjB:%ln(AATT) (2)
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Fig. 4. Effective barrier height with pre- and post— neutron
irradiation at elevated temperature.
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Fig. 5. Ideality factor with pre- and post- neutron

irradiation at elevated temperature.
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Table 1. The of Ni/4H-SiC
Schottky diodes obtained pre- and post- irradiation. The
barrier height (®p),

from I-V characteristics.

electrical parameters

ideality factor have been calculated

300 K 350 K 400 K 450 K 500 K
o Pre-TIrra. 0.88 0.89 0.897 0.9 0.91
Post-Trra. 0.95 0.98 1.01 1.07 1.1
Pre-TIrra. 1.337 1.261 1.145 1.037 0.983
" Post-Trra. 1.431 1.339 1.24 1.105 1.003
&S ¥ 5 U
o] A4 (ideality factor)= ©l44Qd L£E7F] HH
thol =9 Afgle] o] HWFIYFL A WEo] 3
Fazre] Aele] ol dupwkE AwjARI7bE E
We Aoz 243 [-VE Fao] B Aol Az
St kel o] GAIFE A (3)S o] &dte] FESHAT
e av
kT " din(D) ®
2E7b 7k W gold AAELS Eolxl W I
He F8T £ s T FAgduAE JHAA
Ho] ARt Z2A Ha o) Al 1o AR %
S JHAA Ao 2% Skl wE R E A9 Ay
S7keF Aol A o] AlF whe Skl #AE SiC
Schottky dioded] #7174 o] €Az W& o2
2 34 7hsetth
2 (3)& ol &sle] FE3 7k 2xollA o) Al
a9 5o YER Y. %7 300 Kol A 500 K=
7k o), SR 2AF A b oAl 1337

B B = ol
_>|~1~
lo

A 098322 ¢F 0354 A, F4A 74/\} -
o FA = 1431014 1.003e.= °F 0428 %+
sherh
LRIl FABEE 2 A/F A4 o)d A%
Aol7t AelAe AsE welth ol: FAR 24
F e FE AN el FARAW LxIt S}
Y52 fL A9 PN TR £ JE FEE D
Al UAE 2 A ofn )

EoAFo A= SiC AA o 7]4¥H3ek Schottky diode

P RS 5 621
2 AFete F4A 2AF 25 9 el WA
AFS v BAEA

F 1olA 2 F ko], %27 300 KellA 500 K
= F7h u, A A A '3 A Eole oF

2
Adp= 003 eV ZF7FstdaL, A}
0.06 eV T7tstdth. o]/dAIF< &
o A 500 K& Z7Fe uwl, 2A} A axtE 0354 A
, BAFF 22k= 0
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