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2 Poole-Frenkel % &t
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R, = CszfRz, (7)
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W, ERA T ey WKB B 2JLER P, P, AiH8 e B opwas

4(2gm, )" .
P, = exp {— 4(247m00) ;I;"F )—[¢?i’>—~¢t/’]}; (13)
4(2gm,q )2 3/2} ,
P, = {—— RACH LTVt 23 14
2T P Ty (14)

Rrp ¢(x) = ¢ + Fx — Ei, ¢ AREBERIFBE &> ¢, T E ACBEPETE 8
&, (12) Xy €, Wl TR BB
== ﬂ%”m_@ﬁ ,

\mo,/ 3k(qp, — E;)V*
AP m R mo, SR & B SION, il TARE KT E.

HT Al-SLN, — Si0,-Si WAME MNOS 454, BT - SREIEEIHN: £F
B Si S R m AR Si0, BREA SLN, hEHEEL, RELEHEER TR 5
F) SLN, W, XERHIMEBHEB —SRERBATAEAR (12) 2 (15) ZL2ERAT
MNOS WA Fss ek &8 BRI E M BB MIS 254,

(15)

EVEREMNE

L FERE PR (100) E MOS 5t MIS BA, 7E 950°C T AT HAREMIT%HE



380 # i1 2 " 33 B

R 109—415 8 AR, KB CREESAEShAREN. ER SION, B, &
TRERBTEFRELE L. SEURARSRBNIERE B R, @A 3 X 1675
L1 X 107 em’, rE HRRELITEBAEER K.

£1 AXRFARGOLERERTESE

g &
I - 7
e (min)
B, 197 3.19
B, 207 1100 30 (2.06) 2.55 2.2% 10"
B, 210 1100 60 (1.91) 2.53 6.0% 10"
B, 210 1100 240 (1.88) 2.50 1.0%X10%
D, 355 3.16
D, 368 1100 30 2.55
T, 109 1100 60 (1.69) 2.46 7.2%10%®
T, 141 1100 60 (1.82) 2.50 5.4%10%
T, 205 1100 60 (1.89) 2.53 7.0%X10%
T, 256 1100 60 (1.95) 2,56 1.2x10%
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-V R AN R, BEMRKRERLY 0.5V/s, BN EMB AHES TR o
A TRARE, BFMRIEA. ALIEHNE, RETERERKE: (1) RESH
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M. &% 54
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B mEMAUARRE F-N B8, TSN 2B SEREEE(E ). B
DA RE RS, EAEBT F-N B,
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SHTHRR KR SF L, HEFFERR. FFUNEERLER, KB JREE
Poole-Frenkel & HTHLAA.
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Fowler-Nordheim [%%R1 Poole-Frenkel & 42 RN RO A S A
1, o AR Si0, 71 SLN, TR AER. A SURIAKES B — SR ENEH R
HWET SiON, EIEE. (12)—05) AR TXBER, KUE S AN,
R 6, SHIASRS RARE SRRBG T4 R, ZHR PR EHT MNOS
B A MIS iR .

ATEFHEBAEFRBBREABRNETEERRNLLR .

(13} BR31, WBFH,36(1987),838,

{21 J. A. Nemetz and K. E. Tressler, Solid-State Tech. 26(1983), 79.

[3} H. H. Tsai, C. L. Yu and C. Y. Wu, IEEE Trans. Eleciron Devices Lerr, EDL-7(1986), 122,
[4] . Lai, J. Lee and V. Dham, Technical Digest of the IEDM, Washington, (dec. 1983), 190.
{5] M. A. Schnidt, JEEE Trans. Electron Devices, ED-32(1985), 643.

w

{67 X.R. Cheng, B. Y. Liu and Y. C. Cheng, Adpplied Surfoce Science, 30(1987), 237.
171 M. M. Moslehi and K. C. Saraswat, J. Solid-State Circuits, SC-20(1985), 26.
[8] S. T. Chang and S. A. Lyon, IEEE Trans. Eleciron Devices, ED-31(1984), 1972.
{ 9] E. Suzuki, D. K. Schroder and Y. Hayashi, J. Appl. Phys, 60(1986), 3616.

{107 M. Lenzlinger and E. H. Snow, J. Appl. Phys, 40(1969), 278.

{111 D. J. Dimaria, in “The Physics of SiO2 and its Interface”, Pergamon Press, New York, (1978).
112] Z. A. Weinberg, J. Appl. Phys, 53(1982), 5052.

131 S. M. Sze, J. Appl. Phys, 38(1967), 2951.

T14] F. T. Liow, IEEE Trans. Eleciron Devices, ED-31(1984), 1736.

715] S. T Chang and N. M. Johnson, J. Appl. Phys. Lews., 44(1984), 316.

{16] S. K. Lai, D. W. Dong and A. Harustein, J. Electrochem. Soc., 129(1982), 2042.
{17] C. Svensson and 1. Lundstrom, J. Appl. Phys, 44(1973), 4657.

{18] 1. Lundstrom and C. Svensson, J. Appl. Phys, 43(1972), 5045.

[19] X. R. Cheng, Y. C. Cheng and B. Y. Liu, J. Appl. Phys, 63(1988), 797.

‘[20] G. Krieger and R. M. Swanson, J. Appl. Phys, 52(1981), 5710.



384 ] il

1
i

38 %

CURRENT TRANSPORT MECHENISM IN THERMAL.-
LYNITRIDED SiO, THIN FILMS

Cuane Xue-ReN Liv Bai-vone Cuen Dou-Nan

(Department of Physics, South China University of Technology, Guangzhou)

ABsTRACT

A new trap-assisted two-step tunneling mode! is proposed to explain the conduction enhan-
cement characteristics and conduction mechanism in heavily-nitrided oxide films. A theoretical
calculation is carried out te fit the theory to the experimental results. The trap density and
trap energy level are found to be in the range of 1.2X 10®—7.2X 10%cm™" and 2.46—2.56 eV
respectively. These results agree .atisfactorily with the Auger spectroscopic data. Furthermore,
this model can also be applic i @ MNOS structure or MIS devices with other traps.



