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A C-V WINBSEREEREAThRIGE, RESEELE/N, MLETHEED W,
RN 4 X100 cm eV, EESEERAMTHNABMA, MiZEHEESREC-V
MELRPLERERY H.(0.494) WL,

I

S B

B WO B RIBRE Si/Si0, REMIER B0 Hi(0.494) B TR ERMER, DL
E DLTS F#hss C-V WAHEAMERD $i/Si0, AESHEESHNTEER. Xt
FESENEEBRTRN, HERIMBHES H.(0.494) BEKEEKRE Si/Si0, fHE
HEER, LA 10, REHNEATREAEA. (1) FRERS Si0, ZRAELEE—F
AR LER, (2) Hi(0.494) HAHEELER d, SHERSNETNER AG,
BRFHELSERETMMA, TEALENTRE W hmsR,

%t MOS N L@ Uil Ef L ShREERN, PRARLESKRENEEAT
i, AR TOSERABMEN H.(0.494) MEABE TR, SFTMBEERED
H:(0.494) R FREBEES Er B, H.(0.494) £HHEFHEE, mBERERMRELS
hRELTEHERE, WRALEMNLSAREEIRBER Er 5 Hi(0.494) BERR A
Xr HIX—4 X H.(0.494) SEBIIRMER L, BT H0E B
M mARAES, BT Si/510, REIEXMETE, BEMFREREDHR
RS, B B SRR, S NRER K, HE T LSRN MR ZE REKE, Tl Xr
ML 28 7Ok EETRAR, AHR M, RRMBAA H..(0.494) 23 RIEREBRRMER, Xt
B H(0.494) BABRSHME AC(r,) BT 1, MSENEN, HFEEA %
AC(r,) R B A st 38 B 0 A BUEL AR, LI 5 chpgsnas,

ME 10 B2, & H.(0.494) B
ST R, HFEETINERLE
BEE M T TR, MMM ERS b —
Ey INF Hi(0.494) B2 R e B A 5T
Heth, RENT 0.228eV CESHhE
H TR R Ef — Ev 4R,
HBREHEYLE H.(0.494) & T % &
BT, ES FRIENERT, 2148
Agei=d: DLTS {5%,MMAKE Er —
E; HIB/INXMESRBAG. Xk
B 7 fiz% 1 FiRig R,

A0 Si/Si0, REHRARRE ME 10 HEEF], mE H.(0.494)
BB EAR AT T %, TR RS B 2 52K Sk 3= [ B0 BE BRI KT B B RS 0 4 , B
& E} — B BB, BERRARE | RO ZS TR H.(0.494) BT SREEME, T
TIH02s Bl & Ao B B e AR B R, FERIHE H..(0.494) B0 DLTS MptiiiEiE A%
B, ENNENREEREA, XREE 7R 2 IRNER.
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ER—8B EMER—E i B E P T, Hi(0.494) 9 DLTS W53 204 1K #t
FREGLE ) WLR, FEROTEEFSESSEAAEE hRBERN. RE
4 FT RIS, MEREM 270K FHEF 340K W, R ERARESEhRE H T 60
meV, HE 10 TH, RSB THEEFASETELN H.(0.494) BTS2 /U
%, Mfip=AE &M DLTS i,

B 9 RIE— MOS RS DLTS MBMNREASRESA C-V NEER™
EA—, EEEEEMT:

(1) B#E C-V BARERIENERESE R SRR RIS, DLTS BIRFME
WEAESSEMEEENEN, FHRR Si/5i0, REMEBEBFRG H.(0.494) b
Wi, 75 DLTS Jgke, HI0 B Bak R d ek, TEE# S C-V SARMER, BI#
WA GEERERE R AN S D ESRES, XRERSE C-V R Si/Si0, F
ARBEENHBRKRET DLTS MENEEZ—,

(2) @A C-V WBNERFAESTBRESZR,T DLTS BN EERHRA
E.

3) HTF@EHEER /DR ES, B4 DLTS {55, REMA DLTS AN
B, SRS C-V MBERBEHABLALR.

WE RN BE R K EROFTEL, H.(0.494) £ Si/Si0, REMIEHEE &
BhEEERES HEERITRAFEIE, E—ERAREBAKENHAREEENR
W, B T REAE M R M, B3 B4 75, BT % MOS £84F Si/Si0, RIHI/DER
ORI rE-EAAREENEW;E R ETABVERER, MATETEE—~S
e Si/Si0, REMHERR, *T H.(0.494) BMEHEEE AL AR R RE
M, AR SCRIER T, B USSR,

W, & #®

H:(0.494) E—AEAN . EEMN Si/si0, FHEEEMENEES, BRAEE TR
e MY DLTS M R AU IR TR E s BRI 5 | N2 7UaFER, B
SER S FORERITE HEEN 0.494 eV UHE[ E: — Ev < 0.494eV I, HRAFLL
MM EIERIRIERY DLTS M urRMBMIERERE Er — Ev BIBUNR AR, SRATRHA
A& H,(0.494) By Si/Si0, RIEHPH I A &M R B3R & RbalfE.

PRIRE MOS 4y §i/Si0, REANBREBERBESHEEER, H i HH % 3X
107 cm?, EHRITENEREFT T LENRA TSR LA,

X e IEE G S TME RS S LB AEFES S R BN R L HERKRBERT REZ
R A BN T BB &, M R T

[1] N. M. Johnson, D. J. Bartelink and M. Schulz, in The Physics of SiO, and Its Interfaces, edited by S.
T. Pantelides, (Pergamon, New York, 1978), p. 421
{2] M. Schulz, Surf. Sci, 132(1983), 422.



1878 ) 1 & # , 41 %

3]
[4]
rs1
lel]
(7]

[8]
[91]

[10]
111]
[32]
[13]
[14]
[15]
[16]
{17}
(i8]
(19]
[20]
[213
[22]

{23]
[24]

. L. Wang, IEEE Trans. Eleczron Devices, ED-26(1979), 819.

T. Sah, J. Y. C. Sun and J. J. T. Tzou, J. App!. Phys, 53(1982), 8886.

T. Sah, J. Y. C. Sun and J. J. T. Tzou, J. Appl. Phys, 54(1983), 4378.

. Deuling, E. Klausmann and A. Goetzberger, Solid State Electron., 15(1972), 559.

H. Poindexter, G. J. Gerardi, M.-E. Ruechel, P. J. Caplan, N. M. Johnson and D. K. Biegelsen,
Appl. Phys, 56(1984). 2844,

. Vuillaume, R. Bouchakour, M. Jourdain and J. C. Bourgoin, Appl. Phys. Lerr, 55(1989), 153.
Goetzberger, E. Klausmann and M. Schulz, CRC Critical Review, 1(Jan. 1976), and referecnces listed
therein. -

K. M, Chen, Z. A. Wang, C. G. Fong, Q. Zhang, and Y. X. Gao, Chinese Physics, 5(1985), 489.
K. M. Chen and D. T. Lu, Science in Chins, A32(1989), 1458.

N. M. Johnson, J. Vae. Sci. Technol., 21(1982), 303.

E. Rosencher and R. Coppard, J. Appl. Phys., 55(1984), 971.

D. Vuillaume and J. C. Bourgoin, J. 4ppl. Phys, 58(1985), 2077.

B REE B B TGCHENS(ABREER.

G. Vincent, A. Chantre and D. Bois, J. Appl. Phys, 50(1979), 5484.

Pons and S. Makram-Ebeid, J. Phys. Theor. Appl. 40(1979), 1161.

A. Martin, B. G. Streetman and K. Hess, J. dppl. Phys, 52(1981), 7409.

Vuillaume, J. C. Bourgoin and M. Lannoo, Pkys. Rev., B34(1986), 1171.

A. Zylbersztejn, Appl. Phys. Ler., 33(1978), 200.

BRI RER E BRI WEER,33,(1984),486,

H. Brooks, Advances in Electronics and Electron Physics, Ed. L. Marton (Academic Press Inc. Publishers,
New York, 1955), Vol. VII p. 17.

O. Engsirdm and A. Alm, Solid Staie Electron., 21(1978), 1571.

K. M. Chen and G. G. Qin, Chinese Physics, 7(1987), 1110.

PUSNSEIZOOR

orU



11 BRFAFE: PRI MOS Z5#y Si/sio, RERAMENRER SAEA 1879

DEEP LEVEL IN BOTH Si/SiO, INTERFACE AND ITS NEIGH-
BOURHOOD AND 8Si/SiO, INTERFACE STATES IN p
TYPE SILICON MOS STRUCTURE

Cuen Kar-mao Wu Lan-gine  Pene Qing-zHI

Deportment of Physics, Peking Umiversity, Beijing 100871

Liv Hong-rPE1
General Research Institute for Non-ferrous Meial, Beijing 100088
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ABsTRACT

The deep level in both Si/SiO; interface and its neighbourhood and Si/SiO, interface states
have been studied systematically with Deep Level Transient Spectroscopy (DLTS). Experimen-
tal results show that a dominant deep level, H  (0.494), exits in both Si/SiQ, interface and its
neighborhood in MOS structure formed by thermal oxidation. The deep level possesses some
interesting properties, for example, its DLTS peak height depends strongly on temperature, and
when the gate voltage reduces the interval between, Fermi-level and Si valence band to a value
less than that between the deep level and Si valence band, its sharp DLTS peak is still observa-
ble. The hole capture cross section of the interface states at Si/SiO, interface has been found
to depend on temperature, measured with a new method™. The energy distribution of the
interface states measured with DLTS contradicts to the distribution obtained by quasistatic C-
V technique. A new physical model of $i/SiO. interface wus proposed. with this model the
above stated experimental results can be successfully expounded.
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