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Abstract : Fast neutron irradiation using nuclear reactors is an effective method to improve switching loss and short circuit
durability  of  power semiconductor  (insulated gate  bipolar  transistors  (IGBT)  and insulated gate  transistors  (IGT),  etc.).
However, not only fast neutrons but also thermal neutrons, epithermal neutrons and gamma exist in the nuclear reactor. And
the electrical properties of the IGBT may be deteriorated by the irradiation of gamma. Gamma irradiation damages are known
to be caused by Total Ionizing Dose (TID) effect and Single Event Effect (SEE), Displacement Damage. Especially, the TID
effect deteriorated the electrical properties such as leakage current and threshold voltage of a power semiconductor. This work
can confirm the effect of the gamma irradiation on the electrical properties of 600 V NPT-IGBT. Irradiation of gamma forms
lattice defects in the gate oxide and Si-SiO<sub>2</sub> interface of the IGBT. It was confirmed that this lattice defect acts
on the center of the trap and affects the threshold voltage, thereby negatively shifted the threshold voltage according to TID. In
addition to the change in the carrier mobility, the conductivity modulation decreases in the n-drift region, indicating a negative
influence that the forward voltage drop decreases. The turn-off delay time of the device before irradiation was 212 ns. Those of
2.5, 10, 30, 70 and 100 kRad(Si) were 225, 258, 311, 328, and 350 ns, respectively. The gamma irradiation increased the turn-
off delay time of the IGBT by approximately 65%, and the switching characteristics deteriorated.
Keywords : NPT-IGBT, gamma irradiation, switching, turn-off delay time, recombination, trap center
Conference Title : ICREED 2018 : International Conference on Radiation Effects on Electronic Devices
Conference Location : London, United Kingdom
Conference Dates : June 28-29, 2018

World Academy of Science, Engineering and Technology
International Journal of Electrical and Information Engineering

Vol:12, No:06, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ric

al
 a

nd
 In

fo
rm

at
io

n 
En

gi
ne

er
in

g 
Vo

l:1
2,

 N
o:

06
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
32

82
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(06) 2018 1

https://publications.waset.org/abstracts/93282.pdf

