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The Effect of Hydroxy Ethyl Cellulose(HEC) on the Surface Morphology
and Mechanical Characteristis of Copper Electrodeposition

Tae-Gyu Woo, [-4Song Park, Hyun-Woo Lee and Kyeong-Won Seol”

Divigion of Advaneed Materials Engineering and Research Center of Industiial Tedmology,
Chonbuk National University, Chonju, Chonbuk, $51-756, Korea
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Abstract The purpose of this study is to identifis the offect of additives and compogition on copper surface
merpholesy and mechanical characteriztics by oopper alectrodeposition. Additives such as hydmoxy ethyl
celhillosedHEC). chloride ton were used i this studs, Electrochenienl esperiments allied to SEM. XRD. AFM
and four- point probe wene performed to charactenze the merphology and mechanical characters of copper
the presence of addibtives., Among various elaciredepogitaon conditions the mimimum gurface mughness of
aopper foil was cbtained when electrodeposited at the current. dengity of 200 m Aem™ for 65 geconds with 2 ppm
of HEC. The minimum value of surface roughness:(Rme) was 107.6 nm. Tt is copper foil is good for
alectronigration mhibition due to preferential orystal growth of Cu (1110 depositad in the eloctnohte containing

chlenide icng(10 ppon and HEC(T ppm),

Key words  Electrodeposition. HEC. FPCB. Polyvimide. Flatinum,

1. M

2
oy

o',ﬂ 52 4
o

rl‘i JEorE o, ol

Pl

W
o

Flexible printed -:mcuut board (F1
: FhLEl ol 35
4 Am7A e
47171, %41 4, oI5 4],
AP% ¥ ik FRCBO] #lo

selel ), el 2k o

. ‘”"—'HL ols F AL 9719 e
Ao ARo] Flgshm,
el *‘"}JE 4 Eeloi] -
1:]- AP RO S P RSP
W %ﬁ} gl we} FPCB H el e
EE-@] &&p]y-ﬂ olt]_ 1_11-1:1_. ?go o]ﬁ t,l 1;]_
nfOlFLE A 0] AUt FPCB AR

1_% Q]o]] TAubaro 14?_}0_-' W oo)Fe]R] 7] ufE
Tl d Bag et Welel TR TRE AT 3
om, oz Al B

al

Ado) Ao} ick™ whe)

A olefyk Autoke] PHHAS o)) 919k B ATt
ek

A~ al T
T Gl

Pl =

[=]
=113k

-I
oﬁ, n.ln g

A Tl —.r'nl W

o
|#
N E=T A=

_-
\.
_

ol

-i>1';

it

b
okl ofh

7é

_'1"

|L'i'
-
fi}
—5

L=l

i Rt b

“E-Mail 1 kwseol@shonbuk.ackr

Tl

-
-hiis

-tH
B
A

A, et
Za Jfo] glcl o]
| e, HEE
0]'?] ?g:‘t '1:01])‘% ]/\.}II—
Az el ol ey
S|A 7kl T dfls

PRk
=
-

RO
4 e
S
= o ),g'_ :

=i

ok
|

AR

2

(=
rin

]
I

il 7}
A E A—'Io{] ]

[=]

o1z "M%

el 47174717

Fofel ehsted AT ehaLom),

Ln]



2] dslleg Al TREAkt 71A1E B plAls HECE=) 711

stA o g Arlsk] Wde] AAEE =2 E49L W
slataal &5l

2.1 AlH

2 dEM SF0E AEE E2loln|= IFEL pyro-
mellitic dianhvdride/oxydianiline (PMDAODAYS T
AZ & 05 Du PotA2] Kapton H I EE AR
o, A& sehrAL Fig (9] YERUEH
A Ix2emiel Fglejnjs HE2L olyEe =z AAE T
shaol|a]) g2z Zzsgn), Egeln|e 25 o] W
=3 *"”\l 7171 "8t HpAHEE AHEsRlen, 27
o 0.02 mbarZ 7 2, ol 22 71AE F
Yl Z3 Al AF-E 0.06 mbar® F-A] stk wlF
ZH A ulolo] i 30 mAE 30037 FHEle] WlEE
ojul= 222 AEL Wi dolEel AXUE o]&sh

pry
ZEH|

o 1em®e AT dajlo] B2 AL A
Aok obRe 2= WEFFSF(Pt, Ametek,

US.A) & ol &8sl AesdL 9 AHe 858
oA | em®l ElE}E HW?{% 7%, Alfa Aesar, U.S.A.)

2 ol&sto] FEFe] FAZE 25 7t B EE AR slo]
FAskvh

A& 500 cm’°l olag Awzl Sl olF Al H
o] AE olala] AMalde] LEE 65CQE05CE AR
Al A sl 78S Hg/HeaSOu(H656 mV - vs
SHE)E o|&std AL &4sdrh A 2 o
A2(Elix® 3, Millipore, U.S.AYE o8& ZRe
CuSOy * 5H0, HS043 o83k Cu 100 g/L+H,S0,

100 /L 2Aez Az, A=t 718lE 3 emZ Y
z(_}] 8}'}-“ %X] 6-]21-9“ » H /] A‘“-Q] Cu i O]‘\?_‘E] 0]%‘%‘ %

257 :—-7] glated 100 pmo.2 sy, A7
Aolee HCIE <43l TF8%5, HECE Eap3o]

PMDA OBA

Fig. 1. Chemical structure of PMDA-ODA polyimide film.

Table 1. Kinds and amount of additives used in this study.

(unit: ppm)
Additives groups Cl- HEC
No Additive N A 0 0
H-1 0 1
HEC H-2 0 2
H-3 0 3
H-4 0 4
CH-1 10 1
CHHEC CH-2 10 2
CH-3 10 3
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Fig. 2. SEM micrographs of copper deposited af various concentration of HEC and 10 ppm of chloride ion for 68 5.
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Fig. 3. AFM images of copper susface deposited at various additives for 68 s.
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Fig. 5. Surface Vickershardness of copper at various additive
compositions.
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Fig. 4. XRD spectra obtained on the surface of electrodeposited copper for various additive compositions.
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Fig. 6. The resistivity of the copper thin film as a function of
the various additive compositions.
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