CREE I RE * 5
2007 4E 4 H

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.4
Apr. ,2007

= Mt E T F Mt nMOSFET gy RTS IR 7

o1 ERE AEM EHY

(P % TR RE RO T2 B, SEASI R R R S a P A M AL, 5% 71007D)

FE: FRADI SMIC 90nm T 1. 4nm A nMOS &3 RTS W78 B 3RS PR i B il b 32 1 T i e e s vy 7
% 25 ML A1 SO 0y B 9 O o e IR R RTS MRS HLBAE T A M54 . 4545 IMEC 1 TSMC W05 @i ar THHE 5
RIS W75 I [] 2 450 A4 9y 3R A R, 52 06y 44 2R NS R A DL 265 R 1) — BICUE T 1 B8 30 9 A7 A0 P 2 W0F 5 A 3 9 e B 3 ) 2

AL AR AF AT SR B T BT RO BT 5T T B

KEEE: RTS; WWHOK; A FEBE; MOS #14
PACC: 4350; 5225G; 7270
FESES: TN386 XHkFRIZAS: A

1 3§

TR GE 1 RTS A5 v 28 3 - 28 8 AU AL & A AE B
BIF A A 2 () AR B T KT 1 B R
JE B 2N B 40K B R B B R E AR 2 1R 28R
TR BB O A K Z. T W B 5T E 20
U Hh 90 R g AR R P A B

1E IMEC () #fF 551> wp, UL 31 7 A A S % 2
Gl MOS #8{ M B KB4 . 98 FH Al X —
PGS M7 L T BB S 45 AR FEXT TSMC B fh 1)
75" o, RTS B 78 24~ @ iR T 9 nMOS H i
YW L WF 5T & R IMECH ™ B9 258 e 71X — Bt
S IR LI L5 Ry 55 A — A BB LW AP . AR IX —
fRBERES IR BT SR LS B AR MBS
AR I AR T RTS MR (R A7 & . B B 4 1
Bg 2 i DN B HRL IR A R BF 5T 2 BB PR Y 5 — A #R
ST O T R TR AR A R
WESE 1 B B Bh % 2 %5 MOSFET i #i 1 75 14 5%
Wi B HORG R B LA R BIF S B % 5 Ok i R
RTS M5 ) it 38 .

SCH A M R R TR R R A T
(0.9V) fHZ X Fi i 00 F A RTS M 75 & 1 7B Bk
SRR 0 o — R AT o O 5K 2 N 1 T
P25 VIR 56 B — AN BRAE . B 58 1% M A A R A AL B
Xt AL P G B2 () 43 A 58 3% 2 ) 24 RRAE 1 45 B
DA AR AT SE M 0 RAEEAR A 2 L AT LA — 2
BT Ak R atE 5.

RTS B 5% H 34 3 1A Ay B BIF o 20 7 58 6 2 4

* [E K [ RBR IS BT (iS5 :60276028,60676053)
T A% /E# . Email : paulinx@163. com
2006-10-13 W 5] ,2006-12-05 5 F

XEHS: 0253-4177(2007)04-0576-06

OGRS A B S B B o S P i
ZH TR - B EE R AR R A S
IO 2o P M BE 2 o e A R R T GO + B
ZEUC L AL iR B nMOS 75w MR R 3% B
RTS B X — LB R .

2 IEip

B4y RTS M ifF 522 A . i B R BiE A
W38 K A A B I A A A A R . nMOS
w4 s S B B T LR 3 LA R A E R v B AT
by R = R 1 R R 112 7 N T R ol
BB A T AS 6] . o A bl 2 Al e ) T v T
I T3 B B ARG A B A TG e e g A0 86 5 565 R AR
FL MR 22 i) 1 i 2 L 3 0 oA B K . 4 Bkl B Bk 2 1) F
GRS N A M R T B A B R . B B 1 Al
HLH R ST T 24 e L

ERMHET A8 P i 70T LIS 5 58 RTS Big
AN A 3 3 AT R IR 2 R A B BEC 1 T B B
F16y Eb, D) 401 6 S A B B 2 RS eb BT R 1 1)
AR K Bt e X A R S B KR BT R BE P
FL ] AR fL R ) T 94 3 PN L G 32 B, il A5 9 R
B RTS M .l 31X — L F s UG 28 17 #09%
T % 25 T R A AR Sl P RS + g o A
il

PSR 2B L B B 3 T B
K S RE R RN 45 1) AR & A T AR Ak, R — A
WG 5 % T s A I R O T A 58 A BT N
Bk 28 A 3k R A B B BIF A7 3R s & O o5 08 B

©2007 BT



44 OIS

= M R A nMOSFET f RTS s 577

A0 AR L 28 7 T IO R0 R 2 B 3 B B Y 2

T30 AT BEAS 1 e B A K 1T L 4 B 2 30 A v 0

PRI 30 A A AR L8 v 2 TR B o R TR ) A

Bl

Pe = Pac(Pin = Pinroush) oY)

Pe = PatPout (2)

P pac i pu s 501 iy V6 T8 F0BE BIE N FL 7 10 R BT

R%E;Pin’l?om*ﬂ pthroughﬁ%”ﬁ%%%%i&/\ﬁﬁms
W& 2t B B DA B B2 A o i L

R4 SRH FLIEH =110 [ A7 4K M7 300 JL

7E‘d('
Pac = NVG R (3)

Vo= Vo) Cox i 73k g v =

e

XLk n=

SKT gyt it s P By FHLIE 0 W B £ 70 3 o
(0 AR . B 7 94 30020 40905

0 B e R 5 T 2 i
S S B B B 55 0 A JL

pal = ngTZe%g (4)
A = Noy -0 s, BT BB o 017 20

T 5 E . A7 B3 B 1) A A 2 559 28 0 A9 8005

SCHR 13 J7E X% % 28 0 S b i T AR aE L
T A SCHG 2875 j 3 200 R W 4 A A H e i) 22 4k, B
DR an & 1 fros A bR &R DL 5 BE 2 LR AE
1. 4nm (A BT b B2 % 2 BUAC FIND R 28 1 0l 2%
T R 2 A Pl 1 e | N R 7 7
1 15-221 #E Wentzel-Kramer-Brillouin #12 F -

A

ﬁ t )
O / X
# et
i it

T

Bl R R LA T Y AL AR R
Fig.1 Coordinate diagram for calculating tunneling
probability

1A 3 WL L B O S R L
=2 f1ox

plhrough = C h 0

¢(O—E, —E +1eCO-E, —E [dx (5)

Y3 o, B 2 0 O UL

o/ m* [
P = e%_[; PO Ey Bt g0 E - ETdx (g

W4 B ot T B 2 40 o AR 1 LR

-2v/m* JIUX
Pow = € » Jt

K QO R KA 1o M AR s ¢ N BE BF
NOEVA
Z RN B AR B I 5, SR T

2

¢(x)fEungT+\(;(X)*EungT\dx 7

_q
Ag T6mex (8)
it 34 22 R B
P-4 q’ _
B = Fx = 5 ™ Tome(r = )
qZ
16me(ty — x)° 0<x<t
o (x) = ) )
I q _
Ecox = Fx 167ex 16me(x — t)
qZ
Tone(te — 3y [ =X lo

9
X Eo WEAZ SRS F AWM RN Y
55

3 X

Sz il B SMIC (1) 90nm CMOS T2 4 7= 1)
nMOS B i, A8 R 8 K 0. 13pm, 98 J# 41
AR 3 F6pm, M AL )Z E RS O 1. 4nm, MRS )
TE R T B YA S50 W AR EAT

B2 hiaE ARG R Bl BIEHH - 5 %
1.5V Gk P+ H L, /= K R H EG&G 2 W] 1
PARCI113 AU M 75 R i K & . R G 55
DAQ2010 R4 R R4 J5 i LabView 2P Ifi0 5% .

| PARCI113
_[—}_
— !
JE— P
T LabView

B2 BRI R G

Fig. 2 Diagram of noise measurement system

SR B B IR 2004 5~ 10m VW P K B8
TR 2R IX . K28 45 95 B T DC~ 30K,
W3 T 10K R R RBERE Y 14 (i, b K i



-

578 5

% 28 &

EE

B b 100ksps, 5255 o %) 45 — B 3% 22 2R A 50s.

X9 BE O 6pm [ FE 5L DU R Y A e A
1. 28V B, Bl A% iy RTS W75 i 7 Bean 181 3 Ca) Jir
JNGTE VC ++ 6.0 51 g 588 5 X B ] 5 51 32F 47 43
BT 1 2 = K 7 9 3 0 DT U RTS 1 75 1y
S Sk Bt ) R 3R B ) . 2 e O A A K S st 1) D
5 0 a) £ 43 A A 3Co) B . T A B ) %
FEAPEE o At AR SO ik — 4 1 X 15 31 1 st
V) % B4 A HEA TR DT A5 3] B [0 5 450 o 2 2
LK 30 PR A 5 R B R ©o = 623pus Hl
1. = 517ps.

Voltage/ uV

1 1 1
556 558 560

Time/ms

Number

0 .
100 3 6 9

Time/ms
E 3 MR R 1. 28V I AR B TE (a) DARGZAE T Il
A3 it ] B RO S A (D)
Fig.3 Time sequence at gate bias of 1.28V (a) and

its time parameter distribution (b)

BRSPS 8 E. =0.46eV. E,, =
0.52eV.t = 1nm,s. = 3nm*, 0, = 0. 5nm*. % F£
RTS M 75 i [] 5 %50 L B B IR o 4 T 23 1 D0 S A A
PUHE 2R E 4 fE 5 B Kl 4 & B R E
BRI OC AR 1 5 R BIE 4 TL R A Y G
%.

4 HIESite
Pl 4 SR HLrf— S il 14 A S O ) 7 3R B 1] B

HBUEBAEE R0 5 & AEMRMEE RTS . Bl % it
FEL TS PRS00 5 JA S5 TR 385 00 T 4 25 B[] 9 2 5 5 %

W R AR - 76 M E. RTS 1, % 5 1 18] s /0, i {7
SIS ] 36 A0 . 3k Fof A 00 485 SR N 3R ATT 52 5 b I A5
SMIC ¥ i it B RTS B (8] 5 BB LA 5 X
ANSZ I IR 5 7E TSMC FRE i i 1) o 1 95

10

102 E

Time/s

103

0.4 0.6 0.8 1.0 12 14 1.6
Gate bias/V

Pl 4 RTS B RIHE ze o BEMEAESCR  Hrp B IS
3R e Bl e BORELEE R . O B RN o Al o MY
E.

Fig.4
Dash and solid lines represent for the simulation re-
sults of 7. and z.. while [] and O for the measure-

Time parameter z. and z. versus gate bias

ment results of z. and 7. respectively.

Probability

0 n 1 L 1 L 1 L 1 " L J
04 06 0.8 1.0 1.2 1.4 1.6

Gate bias/V

E 5 BaPES LR RS R R BRI R A
WA
Fig.5
Curve for the simulation result and A for measure-

Trap occupied probability versus gate bias

ment.

B B 9 3 RRM FR AR — % v B9 A P 2 T LA
A AG FL - A T 3 A B B AR S 8 A R A A 9 T
Z RIS WP 6110 T 7R AR R R - e B T
ZIA)HL S e AN R LR T X R I8
JE AR ADLAG L i 2 S U 45 AR 5 AR A B W) A 1R AR
AR AR (90 2 MR FA &2 B AN I 1) A2 A
B 7 J7i . [ v T 2% 2 BB TR 2 53 0) 1o A
K4 0.9,1.05,1.2,1.35 Al 1.5V B iy 2TE K.
M AT DU Y e b T Bl A AR F T £ 9 s B
B L5 70 T8 22 1) B A 22 788 A e /N T I B Rl fEL R



44 OIS

= M R A nMOSFET f RTS s 579

22 TE) P A 4 i o M s P9 8 e i /> 3 3% T
A I Py 0 P DA 9 T B 2 3 B B AR e L R A Al
AN T A B AR B 2 S0 AR 1) L 23 SR T 5
BTG, — R 2 7 I IE R o = G B L
B R o 2 AR T AN B B 1R 2K S 1R I B
AR E] P9 38 0 s 2 B F v Y R T e R O
AR 9 JL A 51 B F A S5 o 1] g i 2>

(@ (b)

6 B BRI | 9 T8 S 4 Ca) L B A 11 7438 52 46 (b) HL T
Fig.6 Electron exchange between trap and gate or

channel (a). and gate and channel (b)

Barrier/eV

A

7 M BT A A2 BEAN AR A5 R (0. 9~1.5V)
Fig.7 Oxide barrier versus gate bias from 0.9 to
1.5V

Distance/nm

Bl 5 JE AR 4 v & S ) RE AR ] 5
14 I3 BE Bk F 1 o5 i 4 LR AT DL B 2 A R
I AESS —K RTS HBLET, B B o 45 L8 0 sk 38 n
TEAE] 0.2V (175 [ N LT 42 28 180 803 Jn 21 35 7
4 AR TAESS — Wk RTS 3SR I, FABE 5 4 JL% X
TGH D AN D F A — R 18 7 0.4V ZEAT 1Y
VI BB P DA LT 43 S s /D B G P 4 S L X R AY
SRl H ) BE B[R] IR — B0 B AR AR S DL K
Wu % A S50 H

FE45 — K RTS H BLES, B B 18 18 9 s F 3
7o H oA IR AR 25 2 o A, TR BE, B 4R LR
SHEFGPFRER AL LA KT WNAR 23T 0 A2 fL 23
-4 RS T AE SR Uk RTS H B A B b
AR R AL 2 i A k. NEL 6 B Sk,
AR i B 22 T A Joi ) # 2 TRk /0s  Tin ELH  f
SN2 0 T A A R SRR A A R i B —
A IS » B B R0 R A 22 T 1 3 22 /D L 2

HZEPHEFRT LA fiz g X2 B H 3
(VR T 1) B A% 32 25 o DT 8 B o 90 L 238 7T B 3
0. 1 T# 2200 F MR B 2 55 — ik RTS HF LA
KT K 5 LA i 36 L3 19 A8 fb i — sk

Mercha 8 AFE 2nm J& B9 25 40, 878 T 1
W b AR 1/ f R RS 0 B Al B B o DA R B
RS ZE I I FEBR R Wu S8 BRI R X R
HWHH T 9 RTS WS FiR% 28 A 56 {H )&, 78 RTS M
AR B HI A S R A9 RTS MRS 2 i AS ] F
A 7= 42 RTS FE B 55 40— A B Bk & A 1 . 38
2FE BT T AR N RTS B 2 A [8] B B =
A B IR B A TE A A B0 RTS W s A A
FHEE R A B RTS ME R (%8 4 5 2 0 1% A7 78
S PUIR RTS M7 25 44 1 95 B b, Wu 58 A FE
SEHG R T AR A S A RE 92 UL DU 2 = MR R Y
RTS M . A SO0 7 A 25 28 o #8000 00 1) 1 3k ol gt
P AT BRI AE AR A s B8 RTS B 75 1 5 4
) Bsf o AZE S M R A R B RTS e i) 31 42 B 1%
B AERATHSLH6 B A B R 2 T HL AR
WA B BAFAE =W Uk RTS W75 ) 2% 1 1) 4R GE
X T3 Bl A A A N RTS MRS 45 % 4 5] i
AR ] — A5 1 i B4 AU A I A5 K i B 2 AN
REME L NS IR BT LA, 3k 5 Fh RTS M7 J2 i [a] —
NEEBES IR, R 3K FE A R Al B 3 22 1) 4 o
IR R R

I FEVRG 2 B R 7 8 1) 7 325200 AR SCRE 5 B
AL E AL T IR Si-Si0, FEiii K2 Inm 4b. #7 B B F
P AL T AR A %) by IR 4 B BIF 1l A ERL AR K S H
SRAR PRYE  PT Be i 225 = A e e L AR AT RE S 43t B
RXFP MR T R RTS WS 5 25 B B S 3076 T 42 1 b
J7 X R R RTS H 3G 0] e Mt 2 0/ AT HE
Bl bt & B %0 T 1. 4nm @ MR, A 7 b
F0.9~1.2nm &b 19 FE BF A BE 2 B0 SR R Y
RTS W s, 1 78 e At 437 5 1) B BIR 0K 25 . 78 7 30 %
JEEHM 25 1 RTS MBI 58 o, 8 3 0 Ok 7= 25 RTS 1 B
BiF 1B L1 2~3nm AL, i BE B A Inm DL AY B
3 308 DA AL T A 4 T X5 3 T P R L B
TEMUEE S W05 2nm LR, FATEX 1. 4nm
AR R RTS BF 5T o i & 1 ok 19 B B 7 B K #5
FE Inm B SO X PB4 AE 1. 5nm 22 45 iR
JEE B 25 1 S BN S AR A TR R AR Y, Xt
1EJE Wu 25 ATEZ JURE b I 2 b B 42, DL R AT
TR %5 5 B B At (1) S50 A LA

5 %t

A T —F RTS K R4, 42 T SMIC
90nm T.% 1. 4nm M5 JF nMOS %4417 RTS M 75 .



580 S O A N %28 &
TEIRAMRE T EMET RTS M [ By 58k e 2k iy 5t [10] TIannaccone G,Crupi F,Neri B,et al. Theory and experiment
2 =) Y Py f suppressed shot noise in stress-induced leakage currents.

filf I+ EHEME T RTS M 2 I I % 0

fi I Ak il 'ijﬂ}i‘—li ;f\}m E E‘iﬂﬂﬂ” fﬁl}i‘ﬂ\: IEEE Trans Electron Devices,2003,50(5) : 1363
gl@ﬂg&ﬁﬂ%}ftt@%aﬁ’%” E\%%ﬁthiﬁ?ﬁi [11] Depas M, Vermeite B, Mertens P W, et al. Determination of

EH ?F’é @*Eﬂﬁ %*&%ﬁﬁﬁﬁ%%iﬁﬂ*ﬁ EEE%Z l]['u]ﬁ tunneling parameters in ultra thin oxide layer poly-Si-SiO2-Si

% s Fﬁ LA Fﬁ%ﬂﬂﬂi EE}__E H{Jﬂ.%} s F/H? [%%:W*&ZIE—[J E"Jﬁ\ structures. Solid-State Electron,1995,38 (8) :1465

e A e S v . L NS N [12] WulJ, Register L F, Rosenbaum E. Trap-assisted tunneling
i @D . X — 33

}ﬁ&ﬁiﬁ;z Hl A %1—)&@ 1M 53 i ﬁﬁﬁ: Fﬁ% it current through ultra-thin oxide. IEEE 37th Annual Interna-

= =] 23 b ALy

R R T PR ILR N T R ke A tional Reliability Physics Symposium,1999 ;389

RTS M7s iy H B [13] Ma Zhongfa, Zhuang Yiqi, Du Lei. A percolation study of
Xd.ﬂ;jz ﬁ:' %}Eﬁ@ *% Zlgjt Q/E'\ Hj T %}E*ﬁ LR RTS noise in deep sub-micron MOSFET by Monte Carlo sim-

b =
ulation. Chinese Physics,2005,14(4) :808
. N N N e H ok 5 4 o

TRk IF HLA T — AR SE A i B4 2 [14] Shi Z M,Miéville J P, Dutoit M. Random telegraph signals in

%*ﬂigﬁqﬂ{'ﬂﬂ ’f%l‘ E‘J%%?{‘H#ﬁ[ alﬁﬁﬂ T*%ﬁg H@Eﬁﬁ ~ deep submicron n-MOSFET ’ s. IEEE Trans Electron De-

Rt I BOR fE RTS Bt W98 b . 5L A T vices. 1994.41(7) 1161

IZ/H? Iy:F [ﬁ ﬂﬂ %*&Zigﬂ‘ EE % E/‘J )HL %ﬂ , I)\j’\j [;/é Iy:l: ':F' EE. % ) [15] Schenk A.An improved approach to the Shockley-Read-Hall

. . o g . recombination in inhomogenecous fields of space-charge re-

[ A PO AR — I K . AN 5E 3% T RTS MR AR, 38 gions.J Appl Phys,1992,71(7) :3339

@E T{’?é}ﬁ RTS ﬂﬁ"éfﬁg‘ *ﬂ%m}f? RTS ﬂg’%ﬁ‘éfﬁﬁ! E’(] [16] Lo S H,Buchanan D A, Taur Y,et al. Quantum-mechanical

%~4‘§'§3j‘£ . jﬂ/f\/ﬂﬁ)%' |:F| Ig/é @:Fg:? IEﬂ ﬁj\ﬁ ‘%%‘fjjjj :?Af‘%:‘ modeling of electron tunneling current from the inversion

" layer of ultra-thin-oxide nMOSFETs. IEEE Electron Device

4 A 4R > 48 7| [ e S S y

I AR 4 B, SRy B4 T M AT 3 B BE ) O B S BB AL T Lett.1997.18(5) ,209

J5 3 A - [17] Schuegraf K F, King C C, Hu C. Ultra-thin silicon dioxide

. leakage current and scaling limit. IEEE Symposium on VLSI

%%iﬁk Technology,1992:18

[1] Zhuang Yiqi,Sun Qing. Noise and its minimizing technology (18] Register L.F,Roscnbalfm E.Yang K.Anal}ft?c model for di-
in semiconductor devices. Beijing: National Defence Industry rect tunneling current in poly crystalline silicon-gate metal-
Press, 1993 (in Chinese) [ JEZSHE, I . 2 S A 8 b g Mgt 7 oxide-semiconductor devices. Appl Phys Lett, 1999, 74 (3) .
e FOAE MR AL AR . A5 [ B Tl R 1993 ] o7 , .

[ 2] Bao Junlin. Study on noise-reliability diagnostic methods in [19] Choi C ‘H’O.h K H’AGOO J S.et al. Direct tun-nellng current
semiconductor devices. PhD Dissertation of Xidian Universi- model for circuit simulation. IEEE International Electron
tquOOS(IH Chmese)[@?M\ ¥%{$%§{¢ﬂ%¢-ﬁf§iﬁi?%ﬁ Device MCStll’lgyl997735
Ji RS T % TR K2 138 5 L 2005 ] [20] Ghetti A,Hamad A,Silverman P J,et al. Self-consistent sim-

[3] Valenza M, Hoffmann A,Sodini D. Overview of the impact ulation of quantization effects and tunneling current in ultra-
of downscaling technology on 1/f noise in p-MOSFETs to thin gate oxide MOS devices. IEEE Conference on Simula-
90nm. IEE Proc Circuits Devices Syst,2004,151(2) ;102 tion of Semiconductor Processes and Devices,1999:239

[ 4] Mercha A,Simoen E,Claeys C. Impact of the high vertical e- [21] Clerc R,O’Sulli\./zm P.Mch}rthy K G.et al..A ph)fsical com-
lectric field on low-frequency noise in thin-gate oxide MOS- pact model for direct tunneling from nMOS inversion layers.
FETs. IEEE Trans Electron Devices.2003,50(12) ;2520 Solid-State Electron,2001,45(10):1705

[5] Mercha A, Rafi ] M.Simoen E.et al. “Linear kink cffect” [22] Schenk A, Heiser G. Modeling and simulation of tunneling
induced by electron valence band tunneling in ultrathin gate through ultra-thin gate diclectrics. J Appl Phys, 1997, 81
xide bulk and SOI MOSFETs. IEEE Trans Electron Devices. (12):7900
2003.50(7) : 1675 [23] Kobayashi K. Teramoto A,Hirayama M.,et al. Model for the

[6] WuJ W.YouJ W.Ma H C.ct al. Excess low-frequency noise substrate hole current based on thermionic hole emission
in ultrathin oxide n-MOSFETs arising from valence-band c- from the anode during Fowler-Nordheim electron tunneling
lectron tunneling. IEEE Trans Electron Devicess 2005, 52 in n-channel metal-oxide-semiconductor field-effect tran-
(9).2061 sistors.J Appl Phys,1995,77(7) .3277

[77 Simeonov S, Yurukov I, Kafedjiiska E, et al. Trap-assisted [24] Larcher L. Statistical simulation of leakage currents in MOS
tunneling in MOS structures with ultrathin SiO,. Semicon- and flash memory devices with a new multiphonon trap-as-
ductor CAS 2002 Proceedings. International 2002399 sisted tunneling model. IEEE Trans Electron Devices, 2003,

[8] WuYL, Lin S T. Two-trap-assisted tunneling model for 50(5):124

[25] Bao Li,Bao Junlin, Zhuang Yiqi. A method for locating the
g g

post-breakdown I-V characteristics in ultrathin silicon diox-
ide. IEEE Trans Devices Mater Reliab,2006,6(1) .75

[9] LeelJ. Bosman G. Green K R, et al. Noise model of gate-
leakage current in ultrathin oxide MOSFETs. IEEE Trans
Electron Devices,2003,50(12) :2499

position of an oxide trap in a MOSFET by RTS noise. Chi-
nese Journal of Semiconductors, 2006, 27 (8) 1426 (in Chi-
nese) [ #1571 ZEp, JE 28 36 R A RTS B 75 iy )8 MOSFET
AL B B Y kR 2 . 2006, 27(8) 11426



w41 il 5. EHHE B nMOSFET /) RTS B 581

RTS Noise in Ultra-Thin Oxide nMOSFET under High Gate Bias”

Bao Li', Zhuang Yiqi, Bao Junlin, and Li Weihua

(Key Laboratory of the Ministry of Education for Wide Band-Gap Semiconductor Materials and Devices ,
School of Microelectronics Engineering , Xidian University, Xi’an 710071, China)

Abstract: The timing characteristics of RTS in SMIC 90nm CMOS nMOS devices with a 1. 4nm gate oxide are measured and
analyzed. It is proposed that tunneling through the gate dielectric of electrons in the conduction band is responsible for RTS
noise,and a detailed description of the mechanics of the RTS noise under high gate bias is presented. Also,based on the re-
search from IMEC and TSMC,a physical model of the timing characteristics of the RTS noise versus gate bias is constructed,
and the consistency of the experiment and the simulation shows the effectiveness of this model. The research in this paper
provides new measures for dynamic characterization of border traps and the reliability of deep sub-micron MOS devices.
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