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Abstract Electroless deposition(ELD) was applied to fabricate Cu interconnections on a TaN diffusion barrier
with Pd seed layer. The Pd seed layer was obtained by self-assembled monolayer method(SAM) with PDDA
and PSS as surfactants. We were able to obtain about 10nm Pd nano particles as seeds for electroless Cu
deposition and the density of Pd seeds was much higher than that of Pd seeds fabricated by conventional Pd
sensitization-activation method. Also we were able to obtain finer Cu interconnections by ELD. Therefore we
concluded that the Pd seed layer by SAM was able to be applied to form Cu interconnection by ELD for under

30nm feature.

Key words Layer-by Layer, Self assembled monolayer, ELD, X-ray photoelectron spectroscopy.

1. M

rhu

npol =2 o] uAFstel F43] e Afej=
A% dste] YA Az FAl A mAZ ol
e} 7|2 AMEE A8 FAe] 2 FAE e
I PP o] T FAHIZ R 7 Axe] A7H A
A< 9% 3% w4 Alo]l d] AMEEHI e
o FEHOZ Cwt AEHI Ut Al H7HE=
W2 Ado] 9451 214 2zte] goldt, KAAZE A
25 Sioel tigh LA =3 Stk 22y F
2 229 Hai MEo] myEoR g meE) b
A Ado] Z7tsAl Hol time delayet T EU:MA 2

B Alo|E F9] 7hAid we} 3 Rl aHAEe] &
71 STk E3E Al v E9] ZHAF electromigration

=1

2 stress induced migrationdl] &3 FH IR A=A
A2 oS Az she Aos de dEA dgY
A7k Al A9 ol dieh AEF 7P Be 4

*Corresponding author
E-Mail : sgkang@hanyang.ac.kr (S. G. Kang)

469

7} o] FR L e Cu(l.7 pQ empe Al2.65 pQ cm)ell
wa] B]Agte] = electromigration®} stress induced
migration®l] T3 AFHE AlET} oF 2u) o] Holdt

Aoz deiA gkt

olglgh Cug HEts} ste WHoEeE gt S
ol glot, @HHoZ AHE, IEE Cu IS §
Aeta F 7hed WHOZE sputteringd S F4 =
29S¢ & 4 Jdoh. 28y sputteringd -2 via hole 3

A
o2 4EA g aye=
g o s AZFHe WHE &4
2 EFPFlA A7) = A4S wE
Yz} Cu o] N7
HH, 2449 2717F 23

ek 28y A7) =FHE Cu o2 $dg
TFE 98l 71T EAAE vhAok
ME Akste Qo) seed layerE TR E e

A 7 &4

=39 o

1

T

of

=

0
=

¢

o ot o

[}

— do 2 Ay
2

3o



470 et - 27] - AR - A - IR

Fglo] 2@l 4ol
A S1@ A7 S

Y45E gl Tt AR &
olee] AL AT V1B AEHS

A AL g

FAs =39E o8¢ Cu e FAHE AT seed
layer 40] 7]&o)e Sn?* £A3} pd** &A S o] g3}
of EH) Pde] &S 53 0PE-Fula o] A
£ FHox ok ). 28y olzie WS S Y
o] PdZ HEANAS 9, FHAH G (um’) Pd seed?]
7 N A= EFsiH, 27] £ heF 40 nmEH &
A Y AZo) Hga7)de EAF) Aty

Sn** + Pd** — Pd°+ Sn** 1)

ey B dpoas v xUstr e 37E 7t
A, BAo] 4% Pd Uk particle 247] 93t
self assembled monolayer(SAM)HH & FH8 T3
=detdch =3 @9HAZ Pd Y= particle 9 5
g 37117171 938t layer by layer(LBL)°] 8% %1
or, A ¥ Pd seed layer?] F4 % EIX Fo] A}
ek B Cu T =2 HE3e 304x=F W
H ¥ygoze) A sPsAol LRYUT.

2. HE 9y

2.1. TaN fiime| XM=

B A9 AMHE-" Si 7]HS 2 inch p-type waferZ4]
reactive sputtering®-2 £3] EWol 1000A F7< TaN
£ 3k vix)gto 2 YAt} Base pressures 1.0X
10 Torrol2.™, working pressure= 8.0X 107 Torr
ArZ 233t} Target 27 2 inch Ta(99.9%)°] At
L5028, N,&= 0-8 scem@E ZEHUT. AZE TaN
vlgko. X.Ray Diffractometer(XRD, D/MAX-250,
Rigaku), X-ray Photoelectron Spectroscopy(XPS,
ESCALAB220i, VG)& °l&3te 54 H7t=ith

22 Zeta M9l 53 % SAM % LBL M=

SAMY-& HL&317] HalM e &AM TaNe| E
o A3EAHE Doforst gtk 23 wafer FHIES
TaN9] zeta A9 ZHo] oJHSEE, TaN L H(Sigma
Aldrichy& 0.01M NaNO; &of HAFAA zeta W7}
245t E§ surfactant® poly diallyldimethylam-
monium chloride(PDDA) 2 poly styrenesulfonate
sodium salt(PSS)°] Z+zt 1 wt% H7IE F zeta AHE

e - A -

Table 1. Solution composition for electroless Cu deposition

Component Concentration(M)
CuS0, - 5SH,0 2.5%107
EDTA 54X107?
HCHO 7.8X1072
2,2"-dipyridyt 6.4X 107

KOH Adjust pH to 12.6
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Fig. 1. Concept of electroless Cu deposition for seed layer using the SAM method.
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Fig. 2. XRD pattern of TaN deposited by magnetron reactive

sputtering as a function of the nitrogen flow rate (constant
argon flow rate, 60sccm).
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Fig. 3. Ta 4f and Nis XPS spectra of (a-1,2) TaN films exposed to air atmosphere for 10 min. (b-1,2) TaN films exposed to

air atmosphere for 168 h.
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Fig. 4. Zeta potential as a function of pH for TaN, Ta,Os and
treated TaN, Ta,Os with PDDA, PSS.
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Fig. 5. High resolution TEM micrograph of as-prepared Pd
nanoparticles. (a) low-magnification and (b) high-
magnification views.
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Fig. 6. XPS spectra of PDDA[PSS-PDDA/Pd];s films on TaN
films before (bottom) and (top) reduction with NaBH,. The
Pds» and 3ds, peaks are shown.
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Fig. 7. Cu 2p XPS spectra of the Cu seed layer after electroless
deposition.

Fig. 8. Surface morphology of electroless Cu after 40 s
deposition on SAM activated TaN. The Cu nodules
scattered on TaN uniformly. (a) low-magnification and (b)
high-magnification views.
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