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BEEX AXel DX, DEFS, HESEsHol s ASEE 70 et BHEX
celd (O 1) W ss/35 4420 s MEE 35 ad JH =2 &8
USQ WE S £EE 2ol fdl S Mg 2= (Re)W ¥2 RE=
(low-k dielectric)2l &2t 2Ha0] QLALRULCE. Fels IJIEQ 25 Hid 220l
220/= El HIME0 Y222 (1.67 vs. 2.66 pxQ-cm ) e S5t =2t
HAQH 2ol ZLMSt= RC delayE ZAAZE = UA2H =2 ==& &
243 X2 2ol 248t electro / stress migration WA S JF&IC
HHAaS& o P22 MEH met ME22 &2t A9 (interlayer dielectric)/ & At
g X8 (diffusion barrier)2 I, &t2f(damascene) 2&d2 S& 3xE IHE
2EO M, &4A Holl/2EM T2 (electro/electroless deposition)S 0|28t
f28 (defect-free) Felol LM WS Jl= L0l =RE 0x=2 USF
TIROH 2BEHUNMA= 1 = Ml &322 0188 3 Hd X S0 CHol
SEHOZ 020X+ St
el e SEE plasma A28 Al ZMotsE 2422 MAHIL HHA2 S0l UN
JIZEQ etch-back s& U4l 2t 2oz Y S48 & 2501 SHZY XelE
AZL A2 ZH (photo-lithography)2 Sl &84 ot =% Mol &322 01&&
el mMsez MHEACH (A8 2). 0l 2d2 H=ol A LSS (step
coverage)? &GO Z= 0IRAHXI HAROH JIE 2cl/380|4 S Yo
SHHE SHOU IHE W2 HIHUAMSRH 352 A 2 W 2SS zAs o=
HIS X2 E(bottom—up filling)2l JHE 0| 2 RaotD, Ol CHe oHZO 2 MAIE D
Uq= 210l I HEILME olsst Moll/REH =30ICH.



Metal via

_ 0

_

l

—_

e

0l
[0 S

Dual Damascene
X
o
|

(damascene)

ar [

<k W
—~ Mk

S K
R

S5
5B
=N .1
°mnv
s£
==

Metal CMP

Barrier &
metal dep.

%
_

%
i §
tride

U

%

Y

e

< o

nr

_
|

P24

%
e

-

o

Single Damascene
Wafer (cathode)

i3 L

deposition of Cu

formation
Nitride

& oxide dep
Trench
litho. & etch
Barrier &
metal dep
Metal CMP

P y M

Mol == (electrodeposition)
(
ooz Al

¢ SEM AR

o
W X Ok
R B

2
<
)| O TH
P
/éH>
=

LH 20
IHEl 9
[

H <0 w

25 A

a0
W R
)

Ate
ol
9
At
|
ol &t
H4E=Z0

A
H A
|
S
3
=

=
&

(source : TSMC)
=5

)

Ol
5
all
Sl
9

i

1o w2
n_..___.o_ m m nll n0
(@)

1

)}
5
ake

02

=91 5t0]
s §
o

IH & 0

2
nJ —
S
L I
0 U0 . %0 A B
ol 3 - © @ Dl W R

a
-
L0 A
=0l

t
at

=
HEl
JEL!
e
n=s
l
o
LI =2 0fl A
O LI
-
21
JHH
S EE

1l
=
(=]

 —
=
=
==
IH
ol

[
ol

A
Ay

(]
ol

=9

3. el &Mool =

spyo 15

=cles

HA THEL BHEHOI A S E
WE

=

=

0

xx
T2l



X
&

H1

nm mDmnu
|0
r

|2t StCt.

0
=
(=)

T T00F otH, 012 =S 0
It 2N ZERASHA A2 o 2222 e LIUAY =3
| MM ZA polyethylene glycol(PEG) HIZ2l HH EARMI A0l
LH—.—01| & SHOIH AHH & el oI2d 45 H2s S &3
SItAIl= IS M2 3-mercapto—1-propane sulfonic ac |d sodium
salt(MPSA, Na'SO3; (CH2)3SH) 2t bis(3-sulfopropyl)disulfide(SPS, (Na*Oz”
S(CH2)3S-)2) S01 UCH 0l HIHAML &H&J|20 s Hz2= AA

Mot MM =2l

10

_,_

=

J
H
i
Ol

ot & ASHEE SRA ot 2L IJISHE 2
0|27t 3stst S0 =8 = 280l JALH AAe s oteie
HFl=zss Sol &€ = UL 18 6 0l ol #HIINE ol&8dt Hel
E3E FAHMUS R AMZ0l OHE HESQ ALSS LIEHLHRULCH
Sub-conformal
. 5 4 « Additive-free
“c 30} : + Void Formation
Q —— i at trench opening » Non-uniform current distribution
E x5k - - -- iattrench bottom 44
E 20F ': Conformal
[9))]
Z 15} * Addition of suppressors
LéJ ; PEG (CI'), BTA and other large size
— 10} R polymer or ring compound
pd N + Seam formation
LLl
@ SF
x dee e S formal
8 0 i ; ) ) . Superconformal

+ Addition of suppressors & accelerators

DEPOSITION TIME (s) - SPS, MPSA or other mercaptp (-SH)
compound with relatively small size
* Bump formation
g 4, THE 232 HtEHAMe O 5. HSd/s2d/xs2 dF
-2l E3A dF L0 Ost 2o 0. HsZ 2 S22 HdEAL
simulation Z 1t voidet seame= Z2E L2 HZEE

XS M2 MEO| MM 2t HEL=RO

e x4 HEW =CI =
2o ©3Z £TJ SOHEOZM O0I20IXI0, IHE I
2 5

LK = 2 &t&a5l X

HENE =2 28 s50 2o IHE F20 H&EE0] ZMoH 1 202 IHE S
AN &N I 40| 2HEO (O 6F1D). 08 NN HUSSS
S HES B3 (chemical mechanical polishing)0ll /U0 JEH0 XHEote 29
S072S OF)|otH ZEst = ZMoles el Z&e Jel0l . olde =ME



ofZotll 2ol JrSM X MM A0 dEde == M3 HILME &l
C3A 8ot HEE dyds ENg = AL, EdHe =222

polyvinylpyrolidine (PVP) & dodecyltrimethylammonium chloride (DTAC)

]

22 2024 AHHEHH, % polyethyleneimine (PENR &2 024
polyelectrolyte S0 ULt OlS2 JtEH Ol BRI ZEgS Sol IHEHE
s BUEZCo2ZM UMES AMcte A2 ZAM UL 0= PEIE ALEEH
dlga 20s O 70 SAISHRUCEH PEICI HIMo et THEOol 2X35| HAX
ST HNEE A0 AN HES HHE I8 > U228 &€ = JUCH

PEG-CI-SPS

g

£3. PEl digeidt gl 3% (&) nd
18 6. PEG2 SPSE Olgst <2l =0 <o/st MEQ 810 LM5ILE, PEI
T3, AlIZH0I SO0l Wk 8IS0l =IHAI (2) UEE SA0l XD B
M iEs E52 2 = US. et HHE 22 &= US (from ref. 16)
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