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Abstract

We studied the MOSFET characteristics and the hot-
carrier reliability with the sidewall spacer composition
and the post gate oxidation thickness in 0.20um gate
length transistor. The MOSFET with NO
(NitridetOxide) sidewall spacer exhibits the large
degradation of hot-carrier lifetime because there is no
buffering oxide against nitride stress. When the post
gate oxidation is skipped, the hot-carrier lifetime is
GIDL (Gate Induced Drain Leakage)
current is also increased.
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2718l YHE7 Eobyol waF MOSFETS gate
length %% FEA "k o2 A SCE (Short
Channel Effect)$} Azte] A=A A7 qFdA HJ
olgl ¥t EAAE 7H&d hot-carrier effectst T 2xH9
2AYEE AWsE FE 8ol Hol fow LDD
(Lightly Doped Drain), DDD (Double Diffused Drain) %
MDD (Moderately Doped Drain)$ £-& hot carriere] W
g e MOSFETe 4da dTHo grhll] &9
design ruleo] ¥ 743l watA cell regiondlA SAC
(Self Aligned Contact) schemeo] ¥83HA HUT <&
Y#lA = nitride sidewall spacer’t S{FHA =Y
MOSFETY] reliability 54& 2nsd ¢ A=
(buffer oxide)o] 1= ON (Oxide+Nitride) &9 sidewall
spacer’t B3t} ofo] B AFAAME sidewall spacerd
&3  Aslet FAE  splitdtd  MOSFET EA4%
hot-carrier AZ A& #AslY 2, £F post gate oxidation
o] A E splitdtd MOSFET 54l vales 9% &
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2 g7 AHeE F8 Ax FHE O
A STI (Shallow Trench Isolation) 422 £z £al
8191 gate oxide 45A, sidewall spacer 600A, S/D
(Source/Drain) RTP anneal® 950T/2022 A& 3sig
t}. sidewall spacere ONO (Oxide/Nitride/Oxide) T2&
AHgstd =, 100A/400A/100A, 100A/300A/200A, 50A
/350A/200A 2 0A/400A/200A S 2  splitdt 3, post
gate oxidation® 50A, 30A= AL ATZ splitstd]
AgstArh
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1) MOSFET Characteristics

29g12 sidewall spacer®] &% Atsh=h 7 splite] =
2 (a) MOSFETY Z¥€d%(Vt)# (b) drain/source3t
breakdown H<HBVDSS) E4 & gate lengthol w2} YE}
W agelnt splite] @& Aol Ao glgd ¢ 4 AUrh
a¥Y2=  post gate oxidation® ¥ splite]l @E
MOSFET®9 (a) Vtst (b) EHFAF (L) SAHL gate
lengthel @&l Yeld ot aPollA B & 4 1Kol
gate length 0.18:m*1 X post gate oxidation® &S Z
27l 50Aez AYPHAS Aol wls) Voot 20V 7HASHHE
A Tgea®l 30A/im F7H8HE BAAE ROl U 2 olfE
post gate oxidation& 50A°o2 AP A ¢ gate poly7t
gzoz ZtzZ} 150A oxidation®tl. *£2=2 LDD
implant& A #&lH post gate oxidation-d HEFF Zo
3 gate poly®t N- 4 Ho| overlapHoiA = &L Z£0l5
A 8Bl # post gate oxidation® AFEF Ao vl

~243 -



VY £ ABEFISE ITHELEMAE RXHE F28 B1R 09/6
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.92, post gate oxidation 7 splite] @& MOSFET
characteristics (a) gate lengthel @& Vt (b) gate
lengthdl @& E3AF lysa)

2) Hot-carrier Reliability
hot-carrier test: drainel 7MdliFE HAG (Vo) &
25V, 2.7V, 29V, 3.1V, 33VZ 3. gated ¢ (Vo) &

& substrated F (Lw)7t Hd7b Hedd 23E sz

1008 ¥ stressE  7FHAM Gomax, lain, losar, Lasat o

parameter”t 10% degradation®& AlZHg lifetimeo® 4

e vh2]l 2¥3L sidewall spacerd &% ArsT T4

splitd] @& lifetime 548 0.2m gate length® 7HA =

NMOSe] A ] 7}A parametere]l whal Veld 2 @olth

agos 28 & £ gixol €% s glol nitridert

Mz 22 He s &5 Asiye] dE Fgel vl

lifetime EA4e] o WA dee RS ¢ F Ut oe

nitride®] ¥ & stressoll 71U 7 PArolth[3]
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Degradation Factor

193, 0.2im gate lengthE 71X & NMOSHl A sidewall .
spacer?] €% 439t £ splite] @& lifetime

54

a4 A4 FAANM A oxide FAE AT 2
olth, agelA BW ¢ F R &F A Qo] ¥
nitride® F38te FZAME nitride Dol AH oxide’t
EZA8A = R olYth nitride ¥ol oxide’} 65A &
AsttigtE lifetimec] HAAAE A& & F U &F
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(c)sidewall spacer etch ¥ (ONO = 100A+400A
+100A) (d)sidewall spacer etch ¥ (ONO =100A
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(ONO=0A +400 A +200A)
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19Y6. post gate oxidation F7 splitell W& 0.25m
gate length® 7}Al= NMOSH] silicon
surface®ll 41 2] doping profile® simulation¥t
Az

2P6L o8} #Ysted MEDICI toold ©ol8-3te 0.25mm
gate lengthE 7FAE NMOSE silicon surfacedl A9
doping profile® simulation® 2} o|t}. distance 0.075714]
gate a0l &A3l3, sidewall spacers 600A 2 A3}
7] W2} distance 0075%H 013574 &
TRIM(Transport of Ions in Matter) simulation®]A] post
gate oxidationg S0A o2 A#stx LDD implant(arsenic)
& 10KeVZ2 o} 4% 7399 Rp(Projection Range)=
post gate oxidition® AT A fols 4KeVRE o] 2 F¢
ye Mo 2L RpE U4 4 Ut AT & HdFdME
LDD implant® Z€ energy2 J#stgl7] W&ol post
gate oxidation®& S0A & A3 kg & v|wsdA Rpol
o7t A71A Bt & post gate oxidationg 50A2.2 I
8- &7 H9 silicon substratec]*] 50A©] oxidation®
olxlz=z AQFH Hel uld  Rp’t S0ATF silicon
surface2 2 A Hrlh a¥eolx BE ¢ F Uxl
post gate oxidation®& S0A 22 7 o] Mg Aol
Hl &) silicon surfaceoll4}¢] LDD implant dopant(arsenic)|
S2E 2784 9o =7t $71822 4 potential &
olx Z78tA H3 electric field £§ F7138HA €¢ w
24 hot-carrier 5412 post gate oxidation® MRS
A7 N FL& EAL Holm, 50AY AS AL HGE
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3) Post Gate Oxidation Skipl W& GIDL Effect

2Y7& post gate oxidationd 4 sti, A gstae] o
2 drain junction leakage current® 4 ¥ZA3s} MEDICI
toolg o]€%  simulaton AI}E  UEd Aot
GIDL(Gate Induced Drain Leakage) current band to
band tunneling®] F€ 2<%¢]7] W&[4] band to band
tunneling probability® X%3+E modelingg AH8-3t4
GIDL currentE simulation8%©}. simulation® 4¥ Z
B Xo]A post gate oxidations A=FPL F$ GIDL
current®] 712 U8 take-off Aol & oA A&
2= olth, wabM post gate oxidation FAS H3 3 &
2ol g FH
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197, post gate oxidation FF¢] @& drain junction
leakage current (a) simulation result (b)
experimental result
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