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A Study on Point Defect Induced with Neutron Irradiation
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Abstract Silicon wafer is very important accuracy make use semiconductor device substrate. In this research, for the
uniformity dopant density distribution obtained to Neutron Transmutation Doping on make use Si in P Doping study
work. In this research, we irradiated neutron on FZ silicon wafers which had high resistivity (1000~2000 Qcm),
HANARQO reactor was utilized resistivity changes due to observed, the generation of neutron irradiation on point defect
analyzed, point defect on resistivity changes inquire into the effect. Before neutron imadiation theoretical due to
calculated 5 Q-cm, 20.1 Q-cm for HTS hole and 5 £dcm, 26.5 C-cm, 32.5 Qcm for IP3 hole. After neutron
irradiation through SRP measurement the designed resistivities were approached, which were 2.1 Q-cm for HTS-1, 7.21
Q-cm for HIS-2, 1.79 Qcm for IP-1, 6.83 Q-cm for IP-2, 9.23 Q-cm for IP-3, respectively. Also after neutron
irradiation resistivity changes due to thermal neutron dependent irradiation hole types free.
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Figure 1. Comparison of NTD dopant uniformities with
standard ones.
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Figure 2. Schematric of Al specimen container.



Figure 3. Photographs the sample and Al containers.
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where ¢ : the thermal neutron flux (n/cm?/s),
t : the irradiation time (s),
o : the cross section for
0gin, P = 0.11x107% cm?
n(**Si) : the number of *$i atoms/cm®

(1.52x10”" atoms/cm’)
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Figure 4. Resistivity changes of NTD silicon wafers
after annealing.
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Figure 5. Changes of NTD dopant concentrations in
silicon wafer after annealing.
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Table 1. Comparison of measured resistivities with
designed ones depending on holes and fluences

HTS P
Hole
1 2 1 2 3

Designed

(©em) 5 20 5 26.5 325
measured

(©em) 2.1 7.21 1.79 6.83 9.23
fluences | 1.853 4,633 2.569 6.324 3952
(wem®) | E18 E17 E18 El7 E17
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Table 2. Thermal newtron and fast neutron flux of HTS
and IP Rigs
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Figure 6. DLTS result of neutron irradiated silicon wafer
for 26 hours in HTS-1.
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Figure 7. DLTS result of neutron irradiated silicon wafer
for 8.3 hours in HTS-2.
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Figure 8. DLTS result of neutron irradiated silicon wafer
for 13 hours in IP-1.

Figure 72 HTS-2 A|H2| A=edd HTS-1 AR} 7
©] El, E2 & Y2 Ha7t A=A 125K} of
300 Kell 4 s=27F 2=k o]E2 0.15evel 0.18
evel o] 9]l 1 42B1 em®s) 143E12/em’S) &
2 AYe ez #E=ET Figure 8 IP-1 A1H
o] Aot} B0t Elo] 80 K< ¢k 125 KellA] =7}
ALY, 0.07eVe} 0.08eve] o= &9 1.01E1Y
S 2.02E12/em®e] 57 AAF o), T8 ke
NZEE ATE 025eve] A FHE 71X 4.19/
cm’d] BF=E AU St

IP-2A18 Figure 98] A% IP-1 A A3 vl R
E1# E27} 125 K&} 230 Koll4 a7t #2=97, 0.12
evel 0.18 eve] ouiAl £¢$} 3.14E11/cm®, 1.04E11/
em’?] FE7F BEAFUAT 2

F49) %= F 300 K $2004 Tt A% =4e)
AT} mpx| e 2 IP-3A17 8] Figure 10914= El,
E2 W=7 #2597, 0.14eVE 0.33 VY o= =
S1& 7k, 9.75E10/em’et 1.04E11/em’d) B%
7} 2= P2 AHIF e IRIE B4 #5329 o
U] F99 T oF 300 K #2oAe] &) o4

0.0
054
1.0 1
=
‘-E' -1.5 A B E;
E}D =0 ey,
M=1.0eE1 tem’y
D 201
£
. E
25 (E‘--n.u‘n\r, EA
204 W=D HET1AmY ﬁ;";“»}”:,, s
T T T T T T T T T
80 100 150 200 250 300 350

Temperature (K)

Figure 9. DLTS result of neutron irradiated silicon wafer
for 3.2 hours in TP-2.
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Figure 10. DLTS result of neutron irradiated silicon
wafer for 2.0 hours in IP-3.

] P.3 —m— 2000<] HRHTS)
L s —e— 20013 BAIHTS)
94 =y A 20018 ZHH(P)
8 1 \, P2

E 7 - !

& s HTSZ2 w HTS-1

- \ l

H j . .

3y x

oW

a . P-1

o 34 ., #
2 ) \\A

HTS- 7

4] T T
18
Lag (fluence [em?])
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