Korean Nuclear Society
Changwon, Korea, 20-22 Oct 2021
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Junesic Park*, Byung-Gun Park, Hani Beak, Gwang Min Sun

Korea Atomic Energy Research Institute, 989-111 Daedeokdaero, Yuseong, Daejeon, 305-353, Korea

Introduction

® Silicn Carbide (SiC) and Neutron Transmutation Doping
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* |t has an advantage of high switching speed and low power loss due
expaséed to radiation
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to its excellent physical properties (e.g., bandgap 3 times higher than | SiC

Si) compared to conventional Si-based devices. MOSFET Dopants ,0/./’.. o
« Neutron transmutation doping (NTD) can be an alternative to mass production Redctor . ¢ .. ..<./‘\L Defects
 NTD SIC has various defects caused by neutrons and gamma rays, | _ e ¢ @ ¢

thus it is required to study theses kinds of defects and their behavior. A — Higher power. T 17.77 @

NTD process Space-saving

Methods and Results

® Sample preparation ® DLTS measurement

* N-type 4H-SIC (Crystals Inc. [1])

Device : PhysTech FT-1230
* dicedto1lcm X 1cm, followed by a wet etching process

» TCE (5min), Acetone (5 min), Ethanol (5 min), 20% HF (40 sec) and N, drying

temperature range : 80 to 400K

A reverse bias of 2 V, Pulse height and width were 2 V and 0.1 msec,
 Schottky contact : 100 nm Ni (1 mme), Ohmic contact : 100nm Ag (overall backside)

0 | ' I ' | ' | 106 5 | ! ! ! ! ‘,I'
Schottky (Ni, 100 nm)  ohmic (Ag, 100 nm) Ni (Schottky) 1.4x10 T gzggiz j ig:g-zﬁ“: 2 '
o - Sample 4 Tw=1.92s
__—SiC substrate 1.2x10 ' - .
(n-type, o .
<0.1 Qcm) o 1.0x10 ‘ 105 B .' ‘." |
A = a0 g . °
) > 8.0x10" Y Foed uf
. = i Q & 2 El
® |-V and C-V chracteristics s 6.0x10" i & o ;
: 1 ooty 7o ;
* leakage current was about 20 pA at -2 V. Although the leakage current value was & 4.0x10 7 = '.
relatively high, it was determined that DLTS measurement was possible.(Nd) was > 5 OxlO'l [ i ',' |
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i _ * Two broad peaks (E1 and E2) at high temperature (>300K).
4x10~ ns - » Two trap levels, E1 (Ec-0.67 eV) and E2 (Ec-1.00 eV) centers
. ! « Eltrap — "Z,,", dominant intrinsic defect in 4H-SIC [3], origin : V- / V-V [4]
oxly 3 | o) | -1 | 0 « E2trap — RDy, [5], origin : V+V; / C; (unclear yet)

Voltage (V) Voltage (V) » Both trap densities are calculated to be about 3 x 10 cm2 which is relatively higher than

typical values of 4H-SIC wafer. It seems due to high leakage current of the diode or many

0.0025} ‘ » defect in the substrate.
o | Slope : 1.88 X 10'3 (1.5x10 =
s | s 2
N; 0.0020 | o  |In future, defect of NTD-SIC will be investigated using DLTS technique, with higher
2 - Temperature : 300K ' . ality substrate and more effective structure of Schottky contact
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