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Abstract
The electrical properties of Al/TiN/Ti contact are
investigated at submicron contacts. The contact

resistance and contact leakage current are dependent on
metallization, surface dopant concentration, semiconductor
surface treatment and contact plug ion implantation.
this paper,
current

in
the contact resistance and contact leakage
studied according to
semiconductor surface treatment
contact plug ion implantation at 0.8 micron contact. The
contact resistance and contact leakage current increases
with increasing substrate ion concentration. HF cleaning
high but
leakage current while CDE cleaning represents low contact
resistance but high contact leakage current. Contact plug
ion implantation decreases contact but
increases contact leakage current. RTA
represents good electrical properties.
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WALl Euixliy 27171 Ayl olel contact
size® 748 Hol ¥af& submicron contacte] YutHe
2 AgEaclch Folols SiZiolA Junction spike U
& AAA7I7] 9iste] 1.0 - L.5[x}9] AMe|Eo] UWRH UEF
ol BB F&7og Agstded, contact size?t Za
A = Al Futol ZE] e Si €A ¥4 dAe
FAo] 2|3} contact hole?] bottom@ R o]l%3lod solid
phase epitaxy ®A-& Uo7 silicon noduled W|AIsHA ©
th ol2ols} 1.0[ zm]o)3}le] contactolAl: contact *|3}o|
FAA F7stA "ol oleitt EAE WA fsiMe
barrier metal process7} £-F-E|gth ubelizte] 32317
1%} barrier metal &%= TiN, TiW, MoSiz, WSiz, TiSiz%o] A
Alslgd ot aFoME TiNel 7HE 4% barrier layer®
BHrisjgen, 2 o a4H JlgdsxtME TINTI
F22] barrier metal® AME8Ia rh [31[4] ¥H yheal-
24 A2 ANH FALS IEe FRe ¥4udelsld
= wtexe] Fuseis 2W SEEEol oMM & 4¥E
W= e g oeiA gt (5]

otebd B dFeME AU/TINTG P2 F&ujxutg 2n]
Al contactol]l AMZ-Y of 2% M FAHE BRI} 9
wete 24, 0.8{gw}e] vldl contactoA 1) junction®}
dopant concentration 2) contact®] precleaning 4% 3)
2.20)

contact plug ©]2F¢ ZZel N contact ¥ P' contactell A
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contact A% 3} contact FdAF FAdol njxle d8E Bt
shaict.

2. Agwy

ujxjsto] 18-20[ Q'cmlql P(100) Az]E7|xbe] N-well &
HAA2 ¥, b Abdutal Aspug o7 PRI
U A 243 A G ol gt active B9& FejAlrt. o
ojM field oxidation® Al#A active ¥ & AME A
the active doiglol Zziste AHYE AAAIL active
Aol N junctionzt P junction® 24417171 I AP
g Hsidel, N junction As  ©|&  dose’}
5.0E15[ions/cnt]ql AN oA 40[keV]Z 3}o] Ma]&
718t ol &FqlAlA ¥WidAlZa, P junctionZ BFz o2
dose 5.0E15[ions/cn’l & 50[keV] ofuixjg Felalx Ale)&7)
o H4A At FUAL BEE WAES HYURE
AHg-81o] 950[°ClolA] G0EFU N BHZ/E @Azl ¥4
salgch, cvD Ardbubg 500[nm] B AHAIZL f, AbAA 2R
& o] 83lol active ool 0.8 x 0.8[ un’] 2718] contact
holeg HAZCL olojAl 100:1 HF §ofA] 452 Ft &
Alalzhg AlAlsto] contact hole®] Ade|@ Exielel ¥4®
zredatsiubg A F, sputterd Al d4HoE
Ti®} 30[nm}2} TiNe} 60[nm) & E|HAl#ch ololM sputter&
A8t Al-1{%] Si9& 800(ne] EAAHA AUTINT F2§
nE ¥ AAAERHE ol gt F4uidute B B
Al7 contactolxe] A7H §4& Hrislaich

713 RHELE %o o contact H4& W] 9
¢ Al@E junctiono] EEE ol&& FYAF «, N'E s
40[KeV], P’ BF; 50{Kevl®] ZZojrl 1.0EI5, 5.0El1S,
1.0E16{ions/cn’] & b7} o] &F4qlsled Aztsidrt.

precleaning Z71o] ulE contact?] H7H J4-& Hrpst
7l 1% A|E&= contact hole HAAN ¥ FHUG
deposition 3171 A contact ¥-glo| xpdAlyiutal Alaj@ &
xae A7 9lste] HF dip, CDE(Chemical Dry Etch), %
A}l + HF dip, ZAlalg] + COE precleaning& 4A|ste] 7t
2te] z 7o mE contact A& contact wAHAFE st
grh

plug o] &3¢ AE Brishr ¢1Y A2A4 32 contact&
opens}Zl ¥, N contactolli= As 5E15[ions/cn’} 40[keV]E ol
2291712 P’ contactollE BF, 5El5[ions/ca’] 50[keVlE
ol2zalazl ¥, FMalE HAIstY dopantE EAdEAIZiThH
ojuf @Mel AL YAarTofA 800[°C] 304, 850[°C] 30,
1]z RTAolA 1000[°C] 102 F N E417]od Adrzlal
t}.
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T contactollMe] A7|H HAHE Wi ¢ WHes
A contact MYHAHL Kelvin patterno]d &FE 1007}
contacto] thyt IR HIEIAT, contact FAHRHF &
4& A7)|7t 250 x 400[ un'lQl actived] HH$lo] 300742
contact& WAL F, -5[viel HYZ A 3007
contactoll A e} ARl oY HIFXNE SYPsl Yrtst
1= A

3. 43 9 2

2% 12 37171 0.8 x 0.8[ #2°1Q contactolj M TiNwtz} Ti
w A7 4z 60[nmle} 30[nmlel AI/TIN/TI 2 F&u)
Auteld J1N BB FU%E] o} contact MY HAE
Noj33 glth N contactol & 711 EEE FYSET F
7}4-% contact Mol ZtAstm glth ¥H P contactS
BB %57} 1E15{ions/cn’] ol SEI5[ions/ca’]l S8 &
74w contact Mo] AA 7tAsIR|Tk 5E15[ions/cn’] o]
oA A Wl gl oA N EEE FYEEIL
5E15[jons/cal) o]4te] Bl 7|xte] ¥ H4EREs) XHs
7 YBo] BB FUYSEE F7MIAE contact AP A
3fe}x] ol Ao By 4 vk ¥H N contact MY
P’ contact A 3lof wjdto] Aoz e HYIUE Vel
o] o]ZA& N junctiono] P’ junctionol Bl3le] Arizog ¥
3 E¢E $57 9 ®7) wigelrh
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a3 1. N BAE Fesso] o AUTINTI
: A3Ze] contact M3 544,
A: 1E15{ions/cn’] B: SE15{ions/cn’]
C: 1E16[ions/cn’]

g 2& AUTINTE PR 7% B¢E 45 = o
contact AU F S4& RoJF 2 olrh, /1Y BEE FYS
57t 71l ulebM N contact?} P° contactol Al FAR A
Bog pHARE F7PN= & vehd: glch ZEY N
contacto] ¥|8tod P contact®] FdAFel o AN E4F
FYexo] wE REAFUY FEE o B2 o2 el
weh

a3y 3= A/TINTI FRolM precleaning ZZo| uld
contact A%} HAd-& WolF gtk N contact3} P contact
oflA] HF cleaning &ZAo] CDE cleaning XA XL} contact A
go] A, MApHeE AR Zo] AAAE A U
23706] ulsle] Pl L2 contact Aylo] W& AL & 4
olth. &3] HF cleaning?t HAIR P’ contact& 2 AYUE
7hgich
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a3 2, et BeE ZQlpge] w2 A/TINT
A2e| contact FAAF 4.
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Precleaning Condition

33 3. contact precleasning 2ol o
AUTINTI A32] contact A% 84.
A: HF B: CDE
C: ZAlA2] + HF D: ZtAlM 2] + CDE

23 4& AI/TINTL 2<4u14at8] precleaning o ul&
contact M MF H4& JehAZ Qe W tleaning Ze)
CDE cleaning 27Xt} contact 4 HF7 35, MAA2E
A =0l AN E 3= e ZAo] vlsle] YriHe
2 contact ¥HI[I 82 A& viehdz gith 53 A}
He|ot CDEE HEYo= A ZAR contact FUARL
3A zrtste A& RAECh

3% 5= A/TINTG Z4ujdutol A contact plug B2
of u}2 N' contact?} P* contactofirde] contact A Y S4&
Uehiz ol plug ol @FYEAE B SE15[ions/cn’],
40[Kevloln] dxz] AL YatzolA 800(°ClolA 30,
850[°Clo] A 30%, RTASIA 1000[°ClofM 1022 FE3ldch
plug o] 25U& AL 2ol AR o}2 zof ulvle]
W2 contact M Y& eI, EY Bit2e| dAe] xvL
27148 contact A 8lo] ztAsigieny, RTA GA oA 7}
2 W& contact A& epich olsjdt Z%E N contact
2} P contactollM A2 fAbshA uelutch
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1% 4. contact  precleaaning Ao wpE
A/TINATE 28] contact ¥4 AH
4.
Al HF B: CDE
C: Zapdel + HE D #babale] + COF

_ 35 L ] P: contact
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Plug fon Implantation

137 5. contact plug H3RPe o} A/TINI
B3] contact A8 I4.
At No plug B 800[°C] 30% anneal
C: 850[°C] 30% anneal
D: RTA 1000{°C] 102 anneal

28 62 A/TINTI 24ufA el contact plug B3 = Zel
wE contact AR BAE vehia sith plug o] &34)
& AR 2ol AASA & el wisld o e
contact FAUFYL viehln, H¥age gxa gz}
800[°Clof A 850[°C12 Z7131® contact F+HMEI o 27}
stdch ey RTA GA2] ZIojMs 2 Lxds 273}
3 contact FEAFI AA Zashs 48 vehinh w4
MFZE P ocontacte] N' ‘contactol]l u]ste] Halml contact
plug B4 2o ulZ contact FHAF 5L N contact}

P' contactol M A2l RFAbsEA LiEbuich

4.4 &

1. N contactollAlds Zlut B8 FgyErs 37144E
contact X 3¥ro]l 2rA%ICH P’ contact 7int B4R Fgleg
7} 1E15{ions/cn’]ofAl 5E15{ions/cn’] 0.2 2718l contact
Hybol AA ZAsIAIRY 5EI5[ions/cn’] ol dolAls Aol W}
7t grh tE st BEE AYUsEs S2Mgel whaly N
contact3} P’ contactelld MK ZIHicl

e 2 /'”"'\
T 18 .// N
3186 P .
E- 1.4 /,/l \\.
E 120 ,/,,/’m\
g 4 s AN
3 -
3] 0.8 g N
2 08 Lp/ o
g o4 ® P’ contact
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Plug lon Implantation

213 6. contact plug ¥4 xof whE AI/TINIL
A3 contact AR B4,
A: No plug B: 800[°C] 30% anneal
C: 850{°C} 30% anneat
D: RTA 1000[°C] 102 anneal

2. HF cleaning ZZo] CDE cleaning RAUEKC} contact A
ygol Az, FAAelE AAY &Pl FANNE oA ¢&
Z0] ulsled A2 contact Aol WY& AF viehd
th EY HF cleaning R0 CIE cleaning 23 Rr} contact
FYARS ztn, BAAE HAY 2hol AANLF #R]
¢he ZZo] st IO 2 contact FHHFI #UTL

3. plug ol Y& AMY 2ol A o4& 2o
H]3lo] e contact AMuE viehlln, E Batge] gz
227t 371945 contact AL Aadldon], RTA dAe]
ofs 713 W& contact AYF VERAT). plyg ojEFUE
AA g z0] AAMA] o} 2o} uisted o] @ contact
RS Ve, Halzel dxe Ev e
contact FHMFE= o Frisigdch. e} RTa dMe) 24
o] X += contact FdAF7I A ZAsigdch
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