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Fig.2 Comparison of GIDL current before and ater lsb,mx Stress

(a) Stress:Vg=13V,Va=18V;(b)

Stress:Vg =1 31V Vg =2 4V ;(c) Stuation of NMOSFET( Tox =8 6nm) in Ref. [2];(d) Stuation of NMOS

FET(Tox =4nm) in Ref.[6]



2413

12 90nm nMOS
(b) E ,
[1,2,6,8] , , g9/
, ld . [2] SO )
S 02 . y 1]
[3] :
) , Va ,
, GIDL Vd Vg
GIDL . [8] s ld s Vyd
la 2(a) :
2 (a) - L [4] 1
inm, 100nm LDD nMOS
FET , 1 4nm
LDD nMOSFET
3.2 ~ [9]
1000s, Vg= Vi .
, , Vi =0 52V, Vg =0 55V Vq
) =1 8V.
Ee , Ba, 4 GIDL
E, 3(a) ,(b)
) , GIDL
10 © Post-1,;, . Stress 2000s ¢
; p [+ Post-hole ijection stress 1000s
*
PO pn ) .
5 E, n < 6 1; .
& A3 VoV *
SN sy &
g % *
E, 2k
(a)
O -
-10 0.8 -0.6 -0.4 -0.2 0
Gake ¢ Side & Y
4 GIDL

(a) Slvaco (b)
Fg.3 Efield at surface around gate-overlapped LDD

region under len,mx Stress condition (a) Schematic of

thefield; (b) Field smulated with Slvaco

Fg.4 Relationship of GIDL current after two succes

sive stresses

GIDL

GIDL ,



2414

26

4 GIDL
1000s GIDL
, GIDL
GIDL . 4 ,
33
LDD E
E
, GIDL
Vg=-13V Vg=-18vV. 5
2000s
,GIDL
1 3
Ee S| ,
E

[2] , ld

3.0 —o— Pre-stress
T —4Post-1,, naStress 2000s
25 " —o—Post-negtive /,,...stress 2000s4

2.0
5 20p ;
= & «
= 1.5}o R 8
-~ V=0.6V P
1.0¢>, o

5 Va=0 6V GIDL
FHg.5 Comparisonof GIDL current at Va =0. 6V dter

successve stresses

—_— LDD

90nm LDD nMOS
FET(Tx =1 4nm W/L =2 m/0 13 m)
(Vg £0V) GIDL

1nm, 100nm nMOSFET

[1] Duvvury C,Redwine DJ,Stiegler H J.L eakage current degra-
dationin N-MOSFET’ s due to hot electron stress. |IEEE E
lectron Device Lett ,1988 ,9(11) :579

[2] Lo GQ Joshi AB,Kwong D L. Hot-carrier-stress effects on
gate-induced drain leakage current in n-channd MOSFET’ s.
|EEE Hectron Device Lett ,1991,12(1) :5

[ 3] Wang Tahui,Huang Chimoon,Chou P C,et a. Hfect of hot
carrier induced interface state generation in submicron LDD
MOSFET' s. IEEE Trans Eectron Devices,1994 ,41(9) :1618

[4] ChenJ H,Wong SC,Wang Y H.DC pulse hot-carrier-stress
effects on gateinduced drain leakage current in n-channel
MOSFETSs. IEEE Trans Electron Devices,2001 ,48(12) :2746

[ 5] Raychaudhuri A ,Deen M J,Kwan W S,et a. Features and



12

90nm

nMOS

2415

[6]

[7]

[8]

mechanisms of the saturating hot-carrier degradation in LDD
NMOSFET s. |IEEE Trans Eectron Devices,1996 ,3(7) :114
Wang T H,Hsu C F,Chiang L P,et a. Voltage scaling and
temperature effectson drain leakage current degradation in a
hot carrier stressed -MOSFET. |IEEE 98 CH36173 36th An-
nual Internationa Reliability Physcs Symposum ,1998:209
ChenJ,Chen T Y ,Chen | C,et a. Subbreakdown drain leak-
age current in MOSFET. |EEE Hectron Device Lett ,1987 ,8
(11) :515

Liu Weidong,Li Zhijian,Liu Litian,et a. Study of gate in-

[9]

duced drain leakage ( GIDL) efects in thin gate oxynitride
NMOSFETs. Chinese Journal of Semiconductors, 1997, 18
(7) :546(in Chinese) [ , , ,
(90xNy) NMOSFET GIDL
,1997 ,18(7) :546]

Heremans P, Bellens R, Groeseneken G, et al. Consstent
model for the hot-carrier degradation in n-channel and p-chan-
nel MOSFET' s. |IEEE Trans Eectron Devices,1988 ,35(12) :
2194

Characteristics of labmx Sress in 90nm-Technology nMOSFETs”

Chen Hafeng, Ma Xiaohua, Hao Yue, Cao Yanrong, HuangJianfang, Wang Wenbo, and Li Kang

(Microelectronics I nstitute, Xidian University, Xi’an 710071, Ching

Abstract : The characteristics of hot carriersin 90nm-technology LDD (lightly doped drain) nMOSFETS are investigated under
lanmex Stress. By analyzing the variation of the GIDL (gaterinduced drain leakage) current before and after applying successive
stresses to the LDD nMOSFET ,it is found that when the nMOSFET’ s gate thickness and channel length approach 1nm and
100nm respectively ,the labmx Stressis neither a eectronm-injection stress nor a both electron- and hole-injection stress,but a

hole-injection stress. Furthermore ,the conclusion is supported by the experiment of hole-injection stress and negative s mex

stress.
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