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Effects of Electroplating Condition on Micro Bump of
Multi-Layer Build-Up PCB
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*Research and Development Team, Hojinplatech, Ansan, 425-100

(2008'9 29 49 A : 2008 3¥ 4Y AdE)

Abstract Micro-sized bumps on a multi-layered build-up PCB were fabricated by pulse-reverse copper
electroplating. The values of the current density and brightener content for the electroplating were optimized
for suitable performance with maximum efficiency. The micro-bumps thus electroplated were characterized
using a range of analytical tools that included an optical microscope, a scanning electron microscope, an atomic
force microscope and a hydraulic bulge tester. The optical microscope and scanning electron microscope
analyses results showed that the uniformity of the electroplating was viable in the current density range of
2-4 A/dm®; however, the uniformity was slightly degraded as the current density increased. To study the effect
of the brightener concentration, the concentration was varied from zero to 1.2 ml/L. The optimum concentration
for micro-bump electroplating was found to be 0.6 ml/LL based on an examination of the electroplating
properties, including the roughness, yield strength and grain size.

Key words build-up PCB, pulse-reverse plating, copper electroplating, current density, brightener.

rh

A 378 T34
Board (PCB) 4Fi&
59 A AAAF B
Eeol, BAMES, PDA
AREEA QlTh 1 S HEY
P HAAEe] AudAstE o]
c=zx &8 F AUk

3} 91+ Printed Circuit
ZA%ol™, TV, VIR
A3FH, FlE, H=

IT A& 5o ZHA

L5y

T}l e F3sk(back-panel)2} &
= Al &9 THls 9 3R o &
Ao a7H I Yk

o] 7heke o PCB

TCorresponding author
E-Mail : hshong@jiae.re.kr (H. S. Hong)

117

o
oy
>,
i)
-
¥0
i
k1 ofx
N o
o %

o
b1 = oXl
o 18 =&
oo X Ju
2 o o
=
1>
1o
™
:cn)L_',
Lo
30 o o
+jo 2 X

ok

N
-

o )
b
b
iy
o}

o & d

i
ol
e
N

o
ofh
o
ft
(B
_\‘q:
=
N

N
N,
Y

o,

re
1
Y
»

>
Hu
=2

M2 orr

(R

a4
e
&
8 2
offl

%
&K
a2\

ﬁ[% 11:-1L.1 M o

ol
F{F

ok
e

A
rr
ki
It
ofNi
o
[
o
=

o
b
K
pr)

d
oy R

N
o

A

v re
Lo

Jr 1g &
RN
offf I
Foug
ol i)
oX, ﬁ
ofo oot o,

r
2

Y

Zak ©has)

61 -

o] &t} 1y A7171¢]
I3 A3l9} holeo] 27733}l wlet
tisl7] ofed 9] el 9 oje] A7
A7h FE3) QY= A

H=¢] PCB 7]3ol| o]go] 7153

NI

offt rfig zo wo

= —

el |EATERN EFS 9

-

[

5]
pui

)



118 S
sz 2 Hsjde] A Wl w 8 =FRHe
st gis] golr )k StHTh TSt ZF AEE
Ao =FAH sl =FF Tete] dASF AT
B0z Y3Aol e T3y AZRE Y3 A3 A
Al skt
2. M

Ao ARgS 30L £ TEAXE A =7
Z, 477 2 e AFESZ FAE k. =
Fxollv &9 U3 EFS 3 A} 4= B
S AXT F JEF I FRAE AAEOH, 2 £
S s 71g97] & AN S5 741" wHke ¢
sk o Aol AXZ AT =5 W =57
A= 120mm FoH, 552 4G el AT+ 60

2 A
mm=z 3 °F 8-103]¢] £xF xdste] AdFES 1Y
3t k. A 7 71(DRPP/30 model):= reverse pulse current
T Uom FHY A AHAG AHE A
T A FAEN, &FS FAAY 30A, o
1

AL ARG o W HEHE At

i)
tot
fu
N,
ﬂ:’_l,
o
>
oo
ol
s
1w
o
o
ol
38,
[o
q
>
W)
o,
[
N,
rir

Clad Laminates)”]¥+S ©]-8-3F31th

AA FEAM HA EAE oF 523 AAE F 10%2]
FARg el 127 HA Asted x| AsteE A
g F ARSI aelal e Ao
A F EBEAT)S AHESte] skl dRUEE

2
AMdm™Z S92, 25°ColM 2587 =F38Iint. olH3k A
0_1,4
o

o

3 & =a¢ AgIAS Fig. 19 et =%
o] 718 2L Mad=, it 501222 ¥ Cu,
7147 9k R CIrE 36ttt F4- 180 g/
L, 59 d#e CuSOS5H,05 18gLE AP om,
60 mg/Le] Aol 2 g/Le] PEG-8000= carrier= A}
23193, FE A= Mercaptopropanesulfonic acid(MPS)
°o]-§-3t3itt.

sue] g 2 w2

il

al
o
> o
>
&
I
- o

>,
A
oft
b
ol

S ANsen, =3 e Fig 13 &
d3HA WPttt =57 ol F AlFF AxAgS vzl
45~50 um®] =532 T ste] 120°CollA] 24175}t
282 3 & Atotech AF2] Ductentiomat 1S ©]-&3}

¢

Acid Degreasing
(25 C, 5 min)
2

Cleaning

2
Desmut
(25 C, 1 min, 10% H.SO.)
4
Electrolytic Cu plating
(25 C, 25 min)
4

Heat treatment
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Fig. 1. Experimental process of electrolytic copper plating.
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Fig. 2. Measuring position for through hole.
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(a)
Fig. 3. OM image of the electrolytic copper plating on changing current density. (a) 2 A/dm? (b) 3 A/dm* and (c) 4 A/dm?

o] FYEE T oy 7 2de] W] wet 2 5
ol @ERER, 8 5 Eue fdiMe dde
3 HHe 248 =2 Fet o ARALS A
sto] =5 A9 hole®] Y7ol 2 AFL=7} Q7L
5] holed] Y77t =8 @A Evs de 8

W, BALEE
WF@o] AstElel Hud Fao| RETH
Psd Ao aTE vk dut) w2 Qe

=
_l_ruh: [e)

o
il
=

H2AAFE on timed off times F7]2 22 HIEA]Y)

E 93%F =S o]g35 ﬂe“‘ﬁiﬂ AL g%

Fad ¢ JEE Fiom, o]EA =7 A3E o

of JehAAth B Aol olrtet —’F El% Ao AF

Uee Zgde] §4 9 35, Adside] v 2 o}

2} 4 Aldm7HA) 228 ¢ JEE 9, ol wet A

FUEE 2, 3, 4 A/dm’E HBA 71N =39 EAS

A5t

™2 Optical Microscope(OM)
2, 3, 4 A/dm’2 3}
=< 9 Zgol glo] Ao #43
ol & ZE g 5 ATk FEe
FHoz 4317 98l Fig. 59 =
124 (throwing power)S +2493Fe] LYER)
st AAS A AREE7
o] £X&o| &
| dilLEl‘{‘ qu-:J} UHT ‘E“?—-lﬁﬂzl
Uelsth ol AFEE Wste] i =5
2 N

mﬂllﬂll’ﬂlé

Lo 11 {o e
1S oX

moh LHU ox fN R
2
S
=)
b
mlm

4
d
s
il
&
3

o PR
N
‘0,

ru> 2ok ool A orfr SO R > Ry > U
i o ox
k1
frt

1A Ao A

_T
2
>
2

(b)

119

100

Throwing power (%)

20 25 an 35 40 45 50 35 60
Current density (A/dm?)
Fig. 4. Throwing power of the electrolytic copper plating with

the increasing current density. (line; measurement, dot;
extrapolation)
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Fig. 5. Elongation and tensile strength of the electrolytic
copper plating with the increasing current density.
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Fig. 6. Morpholgical changes of the plated copper surface with increasing brightener concentration. (a) 0 ml/L, (b) 0.3 ml/L, (c)

0.6 ml/L, (d) 0.9 ml/L, and (e) 1.2 ml/L.
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Fig. 7. AFM images of the electrolytic copper plating with the increasing brightener concentration. (a) 0 ml/L, (b) 0.3 ml/L, (c)

0.6 ml/L, (d) 0.9 ml/L and (e) 1.2 ml/L.
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Fig. 8. Surface roughness of the electrolytic copper plating
with brightener concentration.
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copper plating with the increasing brightener concentration.
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