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Abstract

This study introduces Electro-chemical Mechanical Deposition(ECMD) for making Cu interconnect.
ECMD is a novel technique that has ability to deposit planar conductive films on non-planar substrate
surfaces. Technique involves electrochemical deposition(ECD) and mechanical sweeping of the substrate
surface. Preferential deposition into the cavities on the substrate surface may be achieved through two
difference mechanisms. The first mechanism is more chemical and essential. It involves enhancing
deposition into the cavities where mechanical sweeping does not reach. The second mechanism
involves reducing deposition onto surface that is swept. In this study, we demonstrate ECMD process
and characteristic. We proceeded this experiment by changing of distribution of current density on
divided wafer area zones and use different pad types.

Key Words : ECMD{electro—chemical mechanical deposition), Cu, Mechanism

1.4 2 2 o} AupR ot DA A Ho] dnfER o] Fof
8] 2 THresidue), T4 (dishing), =24 (erosion)

CPU(central processing unit), ASIC(application 3 7o AsHdefect)Eo] WA A Huh o=
specific integrated circuit) 8 22 WA il WIDNU(within die non-uniformity)$h DTDNU
= xﬂi.d]/\i :'I_E]% 5%6}? A ECP;(elec— (die to die non-uniformity)& 3A|H o EZHN H
trochemical plating) &4 359 e @4l A fulol 2o g zhael TE mA MY B
w2} conformalshtAl F2tEE Aol YA X a1 e ZaA)7) A SoHI]
ojr}. Wwk ofvz} ECPO A% =% & =E i wak axte] £xEw FAS o T wjAe
e #j€l(pattern) F&°] FHFe Hluse o ol A 7] = ZHE’LE Zi%ﬂiﬂ(low—k)%' A 83510
we 9dE P4 Hn, oed Fd wst N - P

F4 % Cu CMP(Chemical Mechanical Polishing)
ol Mol vt AAFL FrtstAl "k weld Cu
CMP A Edd3 deicz dste] #ti dAvpy

ek 01316& B2 4 Cu CMP ¥4 o <3
o 2] 29 delamination &4 2 AfdA B2
°] VHOVE @adol A, ol& sy AF

detow AH. n% 2UE oW FeZol o

HavAsE

Bl
> Iz
=2
Jo
El

(5 AbA| E.”éi—? AFME A 30) g57 AFEolx s gtk o9 tEo] Cu CMP
2, FodiEn o|MZIHAMXAIAY HSHE of gk A& F(throughput) I 2 #H L5F
3 SMNUED UMY % 2 AFn lge] Azkol BF BAE A AR Hwa)
;1. Légrrzsgzig?;g Author : hdjeong@pusan.ac.kr A2 _

X 4ol X} : 2005. 6. 27 A7) -3 - 714 H - EaF(ECMD:electro-
1ZF AlAF @ 2005. 7. 27 chemical mechanical deposition) &3¢ F2HH.SO,)
MAF2EZ : 2005. 8. 16 TF2 BYr)o kst A rbA(additives) 59 &

793



J. of KIEEME(in Korean), Vol. 18, No. 9, September 2005.

2 24 (accelerator), =& <A A (suppressor),
Be §}Xﬂ(leveler)f‘9‘ H7lshd, zala go)s 9
ko] AEZ 715t vlA AEA FIHE EAUA
(trench)"ﬂ gap—ﬁlhngo}“ﬂ/ﬂ 5/\]01] HE EFF
we Hetsts 2Aste % ECMD

0

TRe o o o j__/_:':g] §]7<—] _;,i_zjoﬂ/d Z
71 - st og EdAd gap-filings HAA F
Ao gt - 7| AR R mge] BRaT E%ﬂxl«l
Arel Ffels 4& AdAse TR

2 =RoAE YoM AF3 Cu CMPIAA
Aty FAHLES A7) 9% ECMD ZAE
A2t 72 A9l ECMD Aujel B4 2 gloly
el AFRE X9 dze ZAES HIAA
798 Fel& A 2A0 distd AFsHct

2. ECMD process ¥ ZHd|

2.1 ECMD process
ECMD A< A7) - 88t 7144 282 &9
B gap-filling 3t ¥

’4 XW] - g}3hA 3 =1
(pad)®) 71A1A Q) F4¢] 28E Aojti
ECMD &)
(planarization)= T¥Ed wWiAUE
HojAoh A WA AAUEL e ¢
o glols HHI EX g
Zot Ho o8 deln TH T
AL TIFO3]L o] W =R WM
o) o) Frt dviEE EAR] G
gur AG3]. T #HA AAUSS
Hgsted A7) - geHgos =7t
o EdA YA TFE ZFAIE
?‘4[3] olgl W= v ¢ dE o
ol¥ W EFHAAE FAE A
5‘4[3}
ECMD 342 9oAx dAF%
ol g3, 1® 1% 7é°]
A7) - &3y 45
=

o Fof ]

(+]
>
op uft M

ai
o ool WEORH o ol Ob ox K

52z
ﬁﬂ?‘i_mml

Mo no
>m < B m

Y

]

o 8 X ro rH o

N
9;

flo -t
N
N
)
1o
=
)

AL
2
-

l it
[o3
U}
e
i3

s
oft op
oh
£
Hir
rlo
B S

e/

o gap-filling
o BR3E

Nom & ooy
e [ Nlo

o

>
=
RCE

bl
!
o\}l\

L
o
o

2.2 ECMD |
22.1 ECMD Z|
ECMD #ulel #42 ¢4 slojd & #2AA

79

=
— ™
u

g 1.
Fig. 1.

ECMD &4 €3
Principle of ECMD process.

gEe staldA delsE  Ew S E(electrolyte
bath)® 3 A3t APAI| = =R, 7|AHe=
EgZo Hea3d g4ds 943 J=, H=rt E9F
= Aukplaten)® EFNL ZFERIZ FIFIFT
= FZ(pump)e 71AAS RFEoE FAHHA
}, E3] ECMD AvlolA = 7t EdX
el g0 2 5 IEE FF(cathode) ¥ AZH
o ek ta] W otE(Cu seed)S E 3 Hold &
2A4ste 9EE sy, Auke Z(hole)s F3dto
T )

4 dols 9 =&z el T2 T (anode)dl
233 F= ALETF7)(power supply)Z ©]F ]
A otk

E%ﬂ% ECMD FTAA T o] &(Cu®)9
2EYo FHefdon £ 2F & U 54
g AAA F& dwe In.

A2 (CuS0s), BAHHS00 7 &

EFge st
o] 2(Cl) 2 374X 9 HIMAERE FAHAzY &
AFelE Fe oL FEdeln e =T
o AL o AVNAEEY 4 9485 I
[3]. 28]z @glel&e HrtAe e FFA7
o jnyda ¥ P =5 B4 2AA
AFE 94¥8S Fo3] HrARE FEHeE A
F2 FANA EFE FANAFE =7 FAA,
dols Aol @A, B3 di oo &A=
7ted AFE dAskE S AT E 948
e = oAdA 9 Be vER Hridel 4t
oji} Aol 9% BAHNDe BFP FWFH EA
glo o] gHHoE HFE dAANATE ALE
st gHetg Az pAdol o357

B oAage Algg =59 9 H7lAlE Rohm



3. ECMD 34| 54 3 38 |4

3.1 ECMD #Hu| £A

2 Agolq AH4g ECMD 3o ¥ Est of
£ vigoz A AvE 19 20 deuidin.

A% BCMD BUE 4 97 dAels) V1% Ha
om oY RAw

14 == Ad 200

& 70 g/em?ol A} shekd
£ %3 g/cmbolt}h, d=9

(b)
a3 2. (a) ECMD A¥Xx (b) ECMD 43
Z],
Fig. 2. (a) Schematic of ECMD (b) Equipment

for ECMD experiment.

Wafer vetniner and
electrode

AN

X

AN

Waler with Cu seed layer

a3 3. ECMD #A¢ 3=
Fig. 3. Schematic of ECMD head.

A7 A 788 =R, A18H A93, 2005 9¢€

pmlE FAE & gJon ?F/I bk o) A
= 3o vehyigith. @l
5t= A= A3 (contact
slat7] sk €lels o
7132t 2] (edge) -l F-ate] HEFoR
FFIH8. zelz FE(coupon) $]HE AME-
3t7] flstd AtdE o s B8 Hol Asidrh

resistance)®] 9&E 4

2 2
ﬁ‘VTE‘

32 ECMD 3d §4

321 ECMD A8 =d

AP # 19 vebd A o] 70 g/em’d @
g, 20 rpme] A= FAHEHEG 1100 cc/ming
Z(flow rate)o.2 zZtzte] AN HAHF Aoz A
At dolHe 4 ?_lil ) 4&]3}% PRE

ARt aEa,

Y us

F 49 2ol AP IelME= &
= 2 %ﬂ%eil%(polyurethan) AA el 1c1400™
=g AR APDoNE FAE AR
Subab00™ = mrﬂoﬂ Fd T2 2 %%

[}
zol $4% H=g A

20
stelen] 105 et 273
& Astac

o o

x 1. ECMD A¥gx4.
Table 1. Expenment conditions for ECMD pro-

cess.
Experiment I Experiment II
Voltage 6V 6V
Center | 25 A
Current 2 A Edge 2 A
Pressure 70 g/cm” 70 g/cm”
Head Velocity 20 rpm 20 rpm
Pad 1C1400™ Suba600™
Flow rate 1100 cc/min 1100 cc/min
Time 10 min 10 min
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Fig. 4. Pads for (a) experimentl and (b)

ExperimentII.
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