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FIG.2 Tunneling Anneal Process of MOS Capacitor
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Table 1 A Set of Experimental Result for Sample

A(Gate SiO2 Thickness= 15nm)

D/Gy(Si)  AVe/V  AVee/V  Qu/10"em™? AD#/10"e¢m" 2
1x10° ~ 0.08 ~ 0.08 ~ 1.2 < 1.4
IX10° ~0.12 ~0.12 ~ 1.7 < 1.4
5% 10° ~0.18 ~ 0.18 ~ 2.6 < 1.4
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Table 1 A Set of Experimental Result for Sample
B(Gate SiO2 T hickness= 50nm)

D/Gy(Si)  AVIR/V  AVe/V Qu/10%em™ 2 ADW/10"em™ 2
1% 10° ~0.3 ~0.3 ~ 1.3 <7

3% 10° ~0.8 ~0.8 ~ 3.4 <7

5% 10° 1.2 1.1 ~ 4.7 14
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FIG.3 Vuc(t) Versus In(t/%) of Sample A for

Tunneling Annealing

-1.9r
- 1.8+ Xpp=3.70m
_1_7_
=
\5-16— v
=
'l.j‘
-1.4F
[ I | A | | i |
29 3 31 R B M
In{t/7,)

B4 FES B BEITIE K Vae( ) Y5 In(o/m) 1 5E R 2k
FIG.4 Vwme(t) Versus In(t/%) of Sample B for

I'unneling Annealing

t P 3 B 4 BUASTA] ¢ R Ve (¢) AT EZ 3K
(11) THELHAE S A BB AN X w, SFTFES A
B X wa= 3. 8nm, X FHES B 115 X we= 3. 7Tnm.

5 g

FL SR AR 7 2 1 23 7B B AT B ST A AT A
1oy 8ok, e PR HAT O LU 5, e B I LE
VR A I AL 2 2 JLAT D B R A A7 AR K TR A
ARSI A R AR D2 R LT A, AR



7 19 K RST:

HE AL TE MOS L 2 v 2 4R b B e A 0T T 907

Pz R FEAT 2250, FE il B [FIAE A A AL I L2y
Hon= 3.3 ARLHH, E 1X10°Gy (Si) FEAK & 5
A REE, P AORE K Qu T A F], 7R KT 3 X
10°Gy (Si) [ i S A B4R B, S0nm M OS HLZE (1)
QuZ9 15nm MOS HLZE1 2 £if.

B IR K S 2 R AW, A R o vl
SR A 1R 23 B DR LA R Qu A 22 1 A%, BIE
A BE 25 X o JOAAH Y, X3, JRAF R S Si0-
JEFEAH ZE 2 A5 A b, AHEREEED JLT-AH [F b AR 7 Si-
Si0: MIIEZY dnm 5 HILL, X TR ROK MOS #%
8, Mt Si02 JEFERFIZIT X o, QT (R AIE S 1] e 3 M 2
S T, AE X o W BE PR BT fE Rl Ch SRR T
fif BB A SR K 2 —.

6 it

WM Si02 KL 15nm 2 50nm ¥ MOS H
% 1 R 30 4 S R g A AR ok SIZ B, UE BH A Al T 1R Mt

Si02 J5 JEIE I LA PN, v 2SR5 7 A= 11 B I oy 2% 88
QufE 1X10°Gy ( Si) Fi S B AR Qo P-4 [, 1
ERT 3X10°Gy (Si) 4 B A5, 50nm MOS H
P10 Qu#I 15nm MOS HLZEF) 2 fif.

B IR K S BAEFH, 15nm 2 50nm —FfHl Si0-
JERE ) MOS HLZ, I Si-8i02 FF il F T Si02 N 4R
AP AT R AEL 4nm JEHEN, B MOS &5
Rt BB gE v b, TR RCK T MOS 251, K
SR I AT h 7 5.

Sk

[ 1] S.K.Loi.J. Appl. Phys.., 1983, 54( 5) : 2540—2546.
[ 2] T.K.Oldham, A.]. Lelis and F. B. Holean, IEEE Trans. Nu—
el. Sei., 1986, 33( 6) : 1203—1209.

[ 3] S.Kao, Solid-State Electronies, 1975, 18: 169—181.

[ 41 Manfred Schmidt, Dissertation, Berlin, 1990, 110—133.
[ 5] H.Krouse, Phys. Status Solidi A, 1979, 52: 562.

[ 6] Manfred Schmidt, Dissertation, Berlin, 1990, 125.

Study on Ionizing Radiation Trapped Charge in Thin SiO: MOS Capacitors

LIU Zhong-i

(Institute of Semiconductors, The Chinese Academy of Sciences, State Key Laboratories of

Transducer Technology, The Chinese A cademy of Sciences, Beijing 100083, China)

Abstract: The processes of generating a trapped positive hole charge and building up an interface state due to the ionizing radi-
ation in MOS capacitors with the gate oxide thickness of 50nm and 15nm. are studied by using the HF C¥ curve method. Tt
is found that the densities of trapped positive hole-charge are near the same under 1X IUJ(;y{Si) total radiation dose for two
samples, and the density of 50nm sample is about 2 times of 15nm sample under total radiation dose more than 3 X 10°Gy
( Si). For two samples. the distribution distances of ionizing radiation trapped charge in the vicinity of Si-8i02 interface are cal-

culated to be 4nm by using the tunneling effect after ionizing radiation.
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