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B, H.(0.494) B9 DLTS W&mE5EENTE o B o WRA. EZBHE o/, —1/2,
o5, M 100ms ZEEH 1 ms B, Hi(0.494) WEEHIMT 1.5 5, R@FhEH DLTS &
MM EGRE), BE5RENXALR L RBORESSEENRXA.

(2) H,(0.494) ZRE A G Rtk

57 Si/Si0, REMILEERME H..(0.494) S RE R LR, ME S hBEH,H
B SR BEIZE 5 000 ps B, Hi(0.494) TIARARHE Bk 15 | $ERIZS /XMIRNIETE . B AN ACG,)
BERKMHERE 7, WENLEFFL, H.(0.494) NEREXCEEMRPBEINBERNS
MEHZELRE, B AC(:,) BHIFLKE AR E B HE BRI & h, &S
HFELLR (IR T 320 K iif E} — Eb = 0.504eV, V, = —0.72V, S IFEK SR E
HLTEHRE) SEBRBRSORPREMG. WHEERZT, B8 (MMT 320K &,
E; — E; = 0.311eV, V, = —10.0V, ZERkPHARIE B4 E E L T £ B EK F50 BB
D)EENRERRHHTHRD, EXEB SN EBBRAMD., XFHEENL BERES
FE SE s HEFR X HE DL SEEG FEEZ B MR, [EREE L AE |
H:(0.494) AR M THRFENBIERESR, M Si/Si0, REMHHTHEEULEE).

8 10
7 L
e I —~0.55
5 3
2 ol < | .
£ .l S 5
3« 'g L ‘e o 0
I ¢
o + -10.50
a4z I
1
1 l 1 L [} L4 l 1 1
0 280 %300 320 340 360 380
£ (ns) T(K)
B S H; (0.494) A XBEANE aC (1) Sk B6 H,, (0.494) BMERPEBEMS X F
BE rp, B9RR Xk Vo= —2.61V, V, = -0.72 CERFERESEENXR V,=-2.61V,
V; 4 Vy= —3.10V, V,=—10.0V; T=320K V, = —0.72V, “e” HRMRKR E 0,5 “+?

FREHHME; a6, HR{LY oV

(3) H(0.494) 4z R BELER I A it AG,
R 24BN R IERBREF AR T R ENDE BN ZEELEAT A S
fE. HEE 3 PXERNERREFAENESRBERIENENS XEBEREE o, (1
B 6 gy OB SRR R Engstrém RY/A R,
ep = 0, {V IN,exp(—AG,/kT), 2>
ATDUKH Hi(0.494) B REAEEHTBEHEE AG,, IWE 6 HRXBERHHE, 2
ERERETN. 7 310380 K A BREEEN, BRSEED 0.494 eV, BIHKHET



1874 L) 21 =4 i 4“1 %5
%1 Hy (0.494) H®E Dy 5 Ep — B M2£R (V, = ——lS.OV).'

E} — E! (eV) 0.162 | 0.214 | 0.240 | 0.226 | 0.318 | 0.370 | 0.421 | 0.473 | 0.525

Dy (10*¢m~%) 1.13 4.60 4.48 13.5 | 30.4 53.3 74.3 89.9 | 100.8

PRI R EERMEIEA H..(0.494),
(4) —AHHFeh it

B 7 RHEAASESREGT, BERHE MOS

15

(arb. units)
=
T T T T 17 T ¥F ¥V T 1 T ¥ 71T 1 L)

E]

DLTS

v (eV)

0

B 7 H,, (0.494) iy DLTS eEigHIfir & b
Epy— E} Wik V,= —15V, s, = 5ms; &
W o=

300
T(K)

Sms, £y =

10ms

aE e RS U Rk S
BTy H:.(0.494) & DLTS W&, ME 7
B3, EMERE Ey — EV /T Hi(0.494) 89
SR EAITE R, EE/NT 0.288 eV (E
300K RE., ¥ESEEAETEHNBBEER
5 si MrTRARIEE) I, 05 & 71 DU X 30 2
H;(0.494) Wy KIE, EEH Ep — Ev BBV
M. & 1 EEH AN DLTS U EW
Hi,(0.494) Bg E% E Dy Bﬁ E; — E; E‘J&
.
M DLTS MIBFEME, YTFPrRE S
%, MEERRECERURDLLBLATR
Tk b, NXERPLARLE ARG
B2 AT ER, BN BN RERE LSS, XD
BRALEE(IK DLTS FSH3l. HX—#
WELRELAR, KB 7ME 1 FTA®N
H;.(0.494) REXSEPHEFD,
BE, nRERENNSERATE, T8
MOS Mg ERBRELE Si/S10, R H

Ab MR B R Y BT R SRR ZE B S10, RIBET , R

Y Ep — Ev /NT H(0.494) B REAEGRFEHEN, B A& H H(0494) 8
DLTS 55, X—#iEESE7ME | NETRETAKN, HitEFRENFETER

AXHHY.

(5) H;.(0.494) &5

REAMKERM E; — E; AT AL
ME 7 8FE] H.(0.494) #§ DLTS A EREE Ex — E! R/ AESNE
B, BREWRE H.(0.494) WB7CENMERRE Er — Ev SE/NMER. R 2AK

&2 Hi (0.49%) mREQAMERES £y — Ev IRFR (V= —10.0V)

Ey — E3 (eV)

0.547

0.452

0.370 0.311 0.267

HYBIERE (V)

0.539

0.579

0.649 0.700 0.746




1 BRAT¥E. p BIEE MOS 4ty Si/8i0, REMHNANEERSFES 1875

WA T ERE L.

2. p Blg Si/SiO, 5t EZANEL M

fEE 2 R DLTS i, EEMRT 250K WI—HoEERE Si/si0, FEER
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HBERES C-V WNBEREEERThRMNL, RESEELRS/N, MLETHES W,
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AC(r,) R 3 384 ok b 38 B 7 ok B R F0 R, L 5 chtsnas,

ME 10 BE], & Hi.(0.494) HasL
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B Y T AT A, M MR 65 B —
B} NF Hi(0.494) 23 s b S5 57
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EFREM A Er — B (),
HEFHEYSH H.(0.494) & TF 2 %
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MR AT T O, TR 2 B 3 5 2 Sk 2 OB B RO KT B R B 4% , B
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EX S EMER—ER B ERMN ST, Hi(0.494) Y DLTS 53520 (K i
TFERE(LE D MR, FERATREFASERFHREAAW hRBIHERN. RE
4T ARERME, SEEM 270K FES 340K K, BERFMESTORE T 60
meV, BHE 1074, XRVPUATHEEASHEESH H.(0.494) ik stz /Ul
¥, Nifi=EE Ery DLTS i,

K9 RHE— MOS B&EM DLTS MBNREASGREGS C-V MEER™
EA-FHLEIBEREWT:

(D) #EHS C-V BERERTENEFEARELSFAZLF NS A,T DLTS BARRE
MEFOSTEHMERNEL, Hikg Si/si0, REWEERFRI H.(0.494) fk
4,7 DLTS WMEH, EI N T HER L HH R, MEREHS C-V RRUET, B8
MADHEERF P RBANFHOESR TS, XRBESHS C-V WEHN Si/Si0, #
HAZEENTHEARAKET DLTS NEgNERz—,

(2) H#HE C-V NEBENERAESTBREAZ, M DLTS fENEERZRA
A,

(3) MTBEHEER N WRES, x4 DLTS {5, R/ DLTS &AW
B, RS C-V XBREEIFABLAZR.

ME_HHONBLERUR ERSITED, H.(0.494) & Si/Si0, RHEMITZAIER R
EhEEERESR. HEEHIERENIE, E—ERLREBXEMRAFEENGR
P&, AL TRERE M, B3 B MDY E, B R REx MOS £ Si/Si0, FIEA/bIER
WFrEE-EE4HRERNERN X _EREETABNERER, FACERE—S
gy Si/Si0, REMIEM R, RXT H.(0.494) BRPEIIETR R H A AR R RS
M, KSR VERT, B RUEMR.

M., & ®

H.(0.494) E—AEAN EEN Si/810, Rk EMRNREESR, BRFETHE
Wff: ©f0 DLTS MR AULRE T RE s BREN M5 RS UEMER; B
SERZE NEAERTEHEER 0.494eV; UMERE E: — E? < 0.494eV B, 5RAWLL
MMEIEHRER DLTS W ulRVMBMERER Er — Ev MIB/NAEAR, RITREG
A& H,(0.494) By Si/5i0, R EMFET AL A THM R _ LR & Rbral .

PRIREE MOS #Hy Si/Si0, AESHNESREBRBESEE R, H B H X% 3X
1077 e, HEERINTERAEFERFTTLENAESRELE.

TR TR Y S REME AE /A LBEEFES S RABNT R LR EBERT RFE
REXNBRIBE T MBS, X IRR R
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DEEP LEVEL IN BOTH Si/SiO, INTERFACE AND ITS NEIGH-
BOURHOOD AND Si/SiO, INTERFACE STATES IN p
TYPE SILICON MOS STRUCTURE

CueN Kai-mao Wu Lax-qiNg Pene QiNg-zHI

Department of Physics, Peking Umiversisy, Beijing 100871

L Hone-rE1
General Resecarch Institute for Non-ferrous Meal, Beijing 100088
(Received 11 December 1991)

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 2 dominant deep level, H (0.494), exits in both Si/SiO, 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 berween 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/Si0, 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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