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2 2t SiC(4H) ZAHo] Tig& dZFsle Ti/SIC(4H) £ E7](Schottky) A tjoje=g
2L E-2lo}. SiC(4H) 2] F7l 3 % (donor concentration) = A 7]48-Hg(C-V) 5o 78 ¥
2.0x10" cm™ %[l e v, YBA ¢ (built-in potential)= 0.65 Volglel AF-HALI-V) EAJo
2 RE dolexe o)AA(idealty factor)= 1.07¢]¢low, «<utsk FE A2} breakdown
field) 2 oF 1.7x10° V/ecmeolgith. Aol A 140C7HA] exwisle) ule}l 2249 LIHFE 2

B 73 d 93 (potential barrier)& 0.91 Vojgledl, oj C-V B4 = Ry ¥ AR}
Ha A9 g

u

Abstract Ti/SiC(4H) Schottky barrier diodes were fabricated. The donor concentration
and the built-in potential obtained by capacitance-voltage(C-V) measurement was about
2.0x 10" em™? and 0.65 V, respectively. The ideality factor of 1.07 was obtained from the
slope of current-voltage(I-V) characteristics at low current density. The breakdown field
under the reverse bias voltage was about 1.7x10° V/em and was very high. The barrier
height of Ti for SiC(4H) was 0.91 V, which was determined by the analysis of the satura-

tion current-temperature and the C-V characteristics.
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rh

IV-IVE 335 Wz AT 7lulo]
E=(SiIC)= oA 9 77 (bandgap)e] oF 3
eVal oo (wide bandgap) W= A2 A A
714 BAJo] 48] 1™ (high-power),
31534 (high-frequency), I-2(high-tem-
perature) ¥ B AH 22 A AHgHT
[1-4]. =% SiCe A3} (UV) F3ax
(photodetector) 24 o9 H£31c}[5-8].
%A SiC(a-type)9] ZEAc3 (polytype)
7F&d] SiC4H)E AR o] FE(electron
mobility)7} SiC(6H)2} 718}t F3 o]F %
o] o]yl (anisotropy)o] o}F zolr SiC
(6H) xR} {3t vtz A2 d3x Sly[9,
10].

£ E 7] A3 (Schottky junction)S 7|22
gt 2ZH(device) = 253 Wtz A9 AW &
Aol ZA F9FE Pk FEFH SIC(6H)
9l Azl st A AH[Eo|(barrier
height)7} ZAbggledv11,12], F</SiC
(4H) Tz F3 A o] A Qi
[13]. 8 dFeM& Ti/SiC(4H) £E=7] #
¥y t}o] @ & (Schottky barrier diode: SBD)
F wEY AR-FGA-V), Arg=k-HY
(C-V) A4S 2AIElo &EF] AYHEgols

AA g,

2.4 ¥

SiC+& )2l (Lely method)o & Al=A=]9]
on[14], Ax¥Yo] n-Yo2A FiAFE
(donor concentration):= 2.0x 10" cm™ 0]
Aok, SiCe ZAAFZE sty 9sto
X-A 3 A7) (Phiips PW3710)2 A=
£ A& SiCo ZAAwakg [0001]2

3t 54" X-4 FHdA4E Fig. 14 veb
Wtk AAZ=E 30°¢4 80° Wsi7A
Cu-Ka(1=1.5418 A)AE& o]&3le S35
et

SiCo] #}uh(Raman) AHEZ L& AL 4]
He-Cd #lo}x$) 325 nmE o]§ste] Fut
Akt (back scattering) 22 & A 5 i}, A
¥ #We RAMANOR U-1000 (JOBIN
YVON Co.)& |43t == g} Fig. 2
© SiIC(4H) ZA<] [0001]43 =tat 29
Eolt.

SIC 249 2 WA g2 2 Y
(trichloroethylene), o}lAlE 2 wel& 3 A
=z, g Q94HHCD, 29(aqua regi-
a), BAHHF)& A48z, oo g g
o] 22 AHlF =}

Ti/SiIC £E7] HAEE S8l Ti F&4&
AFZTE ~5%x107° torro 4] <=3} (thermal
evaporation) Hx, F WAL JPo =
A A7de] zZ+z+ 500 um¢, 800 ym¢ L
1000 zmgolgict. Alg W] g4 H&
(Ohmic contact)©o 24 Ti-& 1200°CHlA
1087 22X s

3. A8 Zo ¥ 24

Fig. 19 X-4 3 AdAdA X-4 HAz35L
SiCel  AAThyel 4Helw @A)
[0001]a1 SiCle& vehdgh. =24 SiC
(4H)9] dY¥=ql gt 2x L Fig. 29
B¢E=ul, TO(transverse optic) Z&=3=
(phonon  peaks)E<&  I4>(wavenumber)
799 cm™' & 778 cm™ ' A, 28|32 LO(on-
gitudinal optic) <oA= 970 cm oA
#FEHUG. X-A HPATG 2t 2dE=Y
o2 ¥g SiCUH)7t dZ2A o=z AAHA
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DIFFRACTION ANGLES (26)

Fig. 1. X-ray diffraction pattern of SiC
(4H) from the [0001] direction.
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Fig. 3¢ Ti/SiC(n-3) SBD] 3=
o)Al iz u(energy band) ZHelt}
[16]. 3714 e= Az} HdeFolx, g 4
E7] P‘J"ﬁ—ﬂ £ o] (Schottky barrier height),
V,= WEAS](built-in potential), ep, =
do= 42+ Ti 2 SiC(4H) o) A< (work
function), z.= A 3% (electron affini-
ty), 28z Wix I3 (depletion re-
gion) 2] Zojt}. dot AAHAM £EJ] &
7} (Schottky effect)sll 71”18t wolAle
Rujo] Eolelth. &£EF] A Fo] oF
AARE 7] isted £ vloloja FollA Ti
/SIC(4H) SBD¢] A¥Hq ARF-AU(A-V)
EA< Fig. 49 Bgch. do]& WE(therm-
ionic emission) o]&o] &std +HY AF
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Fig. 2. The Raman spectrum of the opti-
cal phonon of a SiC(4H) crystal.

AFLE, ne tfole=2] oAl (ideality
factor), k= Boltzmani<, 12|32 T+ A4
exolc}. Fig. 404 ¥& AFUE(<107°A
Jom*)d o 2}z 7]&r|E RE FI
o|AAF ne 1.070]%ch. olAAFIE A4
1o 7i7he Ao ¥ol £ AR A
ARE o] Falol Esln, dhelese oA
A EA(ideal characteristics)& ‘iE}AT}.
Fig. 49 ZHZE ARFLE=Fe JAstq
ode 23 AFYUTE 5.0x107°A/cm?e] 3l
ok A(D)AAM 23 AFEE Jos

Jo= A'Tzexp[_::g(_fé”r;é‘?i)_] (2)

o2 Zojxxd, A's #& Richardson 4
$24

. mek
A =3 (3)

2 22 17]). 971N m'E AR f &5
Ao A 0.206me(me= AAAF)o| 1,
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Fig. 3. The energy band diagram of the
Ti/SiC(4H) shottky barrier diode at

equilibrium,

e 222 4 PlanckAr<solth. 2(3)9 A°
9] o]EAq AAXNE 247 A/Kicm?o|d).
2(2)9] do=

to=[ = @
olx, «§7j4] E,& Ti/SiC A=A o) A
7% Arlelxn, e SIC(4H)S 4HE=2
A 97alexs AT FAE)ITh Lot %
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A log(Js,/TzH gz g 23 Zold. Fig.
59 gz 7]&r2 FE T AYEY ¥
o] o= 0.91 Volglm, A': 25 A/Kiem?o]
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Fig. 4. I-V characteristic of a Ti/SiC(4H)
shottky barrier diode under the forward

bias voltage.
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Ti/SiC(4H) SBD< gk [-V EA
Fig. 6o Jeblidich. 9w FEAA-L
1.7%x10° V/em&A o}F ¥gteh.

At A3 (abrupt junction)ql 73, r<W
ol 9ol AsEE p=eN,, 28 2>W
d G AHe] 71&7] dV/dx=00]c}
o]= Ti/SiC SBD2] ZwH(one-side) p*/n
AY SAsch THEY 2 We[17]

-L?a o

W= ‘/2“:’ V.~v-£T (5)

olx, 714 Ny= F7/|% = (donor concen-
tration)e]t}. St¢A A} A} Q, W =
4% W78 Cx 247

Q“=d\1dw=\/2eNde,<vb.—v—feI) (6)
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Fig. 5. A plot of log(J./T?) versus T-!
for the Ti/SiC(4H) shottky barrier diode.
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ol ()& w4 24

C? eeN,
°jX, EE

No=2 - Zi7cn v (9)
o2 £ 4 9. wd Nob g5 994
A dAstE 1/C5 Vel 2z dxpaE
g}, Fig. 7& Ti/iC(4H) SBDe] A 7]|&s-
A (1/C-V) B¢ BoAEG. J AV,
% F/5% N 2z A(8)3 (9)E %
sty At AHF 1/C-V 549 7%
712 ¥ T} Fig. 79 a8z 9 7]
712 FE A(9)F ol&3lq A4 Ni
20x10" em ™, AYE HEJo =B RE V=
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Fig. 6. I-V characteristic of the Ti/SiC
{(4H) shottky barrier diode under reverse
bias voltage.
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Fig. 7. A plot of the inverse square of
capacitance(1/C? versus voltage(V) in a
Ti/SiC(4H) shottky barrier diode.
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uhgk wlolojxdlol A HF-AY(-V) FA
9] 714712 FE 7T toles9 o|AAF
£ 1.07°1%eH, o] ARE A AAEY
gabel]l 27 Aelth. Hukg wpojojxel4
%2 A2} (breakdown field)& <F 1.7x10°
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