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Fabrication and characteristics of polycrystalline 3C-SiC
Schottky diodes for high temperature chemical sensors

Gwiy-Sang Chung’ and Jeong-Hak Ahn

Abstract

This paper describes the fabrication of a Pd/poly 3C-SiC Schottky diode and its characteristics, in which the poly 3C-
SiC layer and Pd Schottky contact were deposited by using APCVD and sputter, respectively. Crystalline quality,
uniformity, and preferred orientations of the Pd thin film were evaluated by SEM and XRD, respectively. Pd/poly 3C-
SiC schottky diodes were fabricated and characterized by I-V and C-V measurements. Its electric current density Js and
barrier height voltage were measured as 2 x 10~ A/cm? and 0.58 eV, respectively. These devices were operated until about
400 °C. Therefore, from these results, Pd/poly 3C-SiC Schottky devices have very high potential for high temperature

chemical sensor applications.
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Fig. 1. Schematic diagrams of Pd/poly 3C- SiC diode; (a)
surface and (b) cross-section.
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Fig. 2. XRD and SEM images of Pd thin films on SiC/
SiOy/Si substrate; (a) Room Temperature (b)
150 °C.
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Fig. 3. C-V characteristics curve of Pd/poly 3C-SiC
Schottky contact.
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Fig. 4. I-V Characteristics curve of Pd/poly 3C-SiC
Schottky diode.
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Fig. 5. I-V Characteristics of Pd/poly 3C-SiC Schottky
diode with temperature variations.

SiC ££E7| tho] 9. =9 B4 vws) & of HEFF<l
£ET] tho] o= BEAS YERES & & AP
28 5= AE Pd/obEA 3C-SiC ET] tol L
=9 25 Wil W [V EAL YeRd 2 zo|t)
£EF| thol =] A E:ol= Norde & 53]
Alke 4 Q.

Vi kT
D, = ) min B2
B F(me) 2 q

2
2 ()F Fot] fra A Eols &7 ATl
w2l Z71S & 4 Ao B Ao taA 3C-
SiC vhk9)of] A)2HE pd £ EF] tho] =& 400 °CY
97100 i3] A ERlEion, o] wet
Si, GaAs, SOI 59| 713& ARE-SH LET] To] QTR
T Wl =780] & 3C-SiC BHehS o] &3} pd/TA A
3C-SiC £E7) tho] =9 A9 3128 33} 71240
Aol A A o= o ddr.
4. & 2

AFolME A4 3C-SiCet Pd BHHE o] 43}
2 3}sHlA G £ET| tho] R EE AZSIITE &
HE€9] RF power, 7|35, 7F2=/-3F, 7|3ARol 9] A
ZAsle] FHE Tl 7], AHFE, &
%< XRD, SEMS &3 & & AoH, Pd/
3C-SiC £E7] tho]2E9 C-V, [V B4 F4
8 Ad045V), AF LEEx107° A/
cm?), A E£0](0.58 eV) 5 43It 2ttt 9
Z2+% thAA 3C-SiCo 2 A ZE pd/ohEaA 3C-

by

=o
o=

ol

—416-



& 3}8HAAME T 3C-SiC £ET] thol o= A7 o B4 21

SiC £2E7] tho] L= 400 °C o) el M = F23}7]
W] B i, FBE, HE, IS 5O G
glaalA 9] Aol 83 AMEE Ao 7))
o

UAtel 2

£ At AAAR A7 A4 (B0009720)
Yoz YA

11

¥
o
o

[1] K. S. Kim and G. S. Chung, "Mechanical properties
of polycrystalline 3C-SiC thin films with various
doping concentrations", J. Kor. Sensors Soc., vol.
17, no. 4, pp. 256-260, 2008.

[2] C. K. KiM, J. H. Lee, and Y. H. Lee, N. I. Cho, D.
J. Kim, and W. P. Kang, "Hydrogen sensing char-

acteristics of Pd-SiC Schottky diode operating at
high temperature." J. of Electronic. Materials, vol.
28, No. 3, pp. 202-205, 1999.

[3] G. S. Chung, K. S. Kim, and J. H. Jeong, "Growth
of polycrystalline 3C-SiC thin films for M/NEMS
applications by CVD", J. Kor. Sensors Soc., vol. 16,
no. 2, pp. 85-90, 2007.

[4] G S. Chung and J. H. Ahn, "Electrical characteris-
tics of polycrystalline 3C-SiC thin film diodes", J.
Kor. Sensors Soc., vol. 16, no. 4, pp. 259-262, 2007.

[5] H.J Im, B. Kaczer, and J. P. Pelz, "Ballistic electron
emission microscopy study of schottky contacts on
6H- and 4H-SiC.", Appl. Phys. lett., vol. 72, no. 7,
pp- 839-841, 1998.

[6] S. Roy, C. Jacob, and S. Basu, "Current transport
properties of Pd/3C-SiC Schottky junctions with
planer and vertical structures.", Solid State Sci.. vol.
6, pp. 377-382, 2004.

TR

« AX8E)A) A 17A ASE, p. 325 F=x
o @A) S S A7 AP BA| 2SR g

—417-

of X

—_ o

_Ip'|_|

» AXEs)|2] Al16d #4E, p. 2595 =2
<8 Aok 7R A 2R T Ak

J. Kor. Sensors Soc., Vol. 17, No. 6, 2008



