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Analysis and Degradation of leakage
Current in submicron Device
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Abstract

The drain current of the MOSFET in the off
state(ie, Id when Vgs=0V) undesired but
nevertheless important leakage current device parameter
in many digital CMOS IC applications (including
DRAMs, SRAMSs, dynamic logic circuits, and portable
systems). The standby power consumed by devices in
the off state have added to the total power consumed
by the IC, increasing heat dissipation problems in the
chip.

In this paper, hot-carrier-induced degra- dation
and gate-induced-drain-leakage curr- ent under
worse case in P-MOSFET’s have been studied.

First of all, the degradation of gate-induced-
drain-leakage current due to electron/hole trapping
and surface electric field in off state MOSFET's
which has appeared as an additional constraint in
scaling down p-MOSFET's.

The GIDL current p-MOSFET's was
decreased by hot-electron stressing, because the
trapped charge were decreased surface-electric-field.
But the GIDL current in n-MOSFET’'s under worse

case was increased.
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‘Fig.2 Stress time dependence of threshold voltage
change of p~-MOSFET's

AClE #7] =84 FA ARAAM 2EH2 F-A
o] 4% Arsiehlle]l XYE Mo} AW e Yz
g% Rez w1H 3 g 2P 2= -] ~EY
2o 23 ditg R24Ae JAAYE SHE Re=
2EF 20 wEl AAYSE FHEE AL 2dFa g
.

AV,;=— Qit/co:
4 55 AfThiel Astrl vlolelx =z ¥AHY

E A& Ueuy, AQ A4 dxe dsle sinddy
Wslel 2 EAE YRR FRPE AY(Ve)® =
olAl 5o 9A AYL HotNA "Hrh YAALY 27
< F-Fziojd) JHE TS AW Fu Az AR E F
= RE 94 2HYF Jded, AAYAMY 4 AFE

BAPA7E gde B3 Hn g4 29 38 oyg

YA A F7 BAHE 7R AAYE AE Mt
AN 33¢ =HU FHAFoIG 2EH2d o AW A
H UAZg F7AA A" 48 Atojd JEHe o
A EHE 23A so] ¥4 AR{e FLMA € 8§
Ade dE7 & (1117189 £AQ p-2& ERA2
EE (100y7199] &8t ZEH A AP AHd w4
AR7E HA 24 Ao,

4. ¥4 2 1@

He

2249 oz &4 dojetelN F&¢ FHA 29 42
2 s 2y A AW Yo PAq o Aolm
#71 = w4 2R 4ol #43 ¥IHE AL
AY F ded, A AY FH G AF 99 ¥
€ Efl-AolE HYE /M BFE o {4 W=
A 2T Hdd o] doive dQeid, & s
o N2e gdo Y YA o) W] FA
o JP=dA EAAY dF By 54& dedg. =
@ 2Ed2 A7 FoM = olistA g F4 BHI} BE
ACIE At NE EFAF BAo] dojud, ol ¥
< Ao s Ast o] ol e w3 w4
BRE A&FH2E YAEY) HEojrt

10" % pbr——m—m——"r-rr-—r—r—rr

Fresh
B-B Region 3

;
M}_D Region 1
<14 2000s

After Stress

-12 1 " A a A 2

506070 8090100110120130140150
X() =1/(Vdg-1.2)
Fig.3 Characteristics of subthreshold current slope in
different gate voltage
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Fig4 The current component of log [ly/(Vag-1.2)]
versus 1/(Vy-1.2) for before and after stress.
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