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[Abstract]

In this study, the electrochemical polarization data required for the simulation of the plating process, simulation of plating conditions,
and characterization of the plating layer were discussed. The electrochemical polarization data obtained by potentiodynamic polarization
tests and potentiostat analysis of Ni and Cu were used to observe changes in the overvoltage distribution with the flow conditions of the
plating solution. In the simulation of plating conditions, the current density distribution and plating thickness distribution were evaluated
under different variables to analyze the influence of the location and number of contacts on the rack pins on the plating quality.
Simulation results under variables such as anode geometry, interpole distance, auxiliary anode placement, and variation of substrate
spacing were used to explore ways to improve plating thickness deviation. Additionally, plating layer characterization analyzed the
thickness, adhesion, and delamination of the plating layer with and without buffer layer formation. The simulation results can be utilized

as important basic data for improving the efficiency and quality of the plating process.
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Fig. 1. Modeling of the substrate.

(b)

a8 2. &= A HE 2P (a) 22,500 mn? AR, (b)
5,024 mm? g

Fig. 2. Modeling of Anode shape change: (a) 22,500 mm?
square, (b) 5,024 mm? circle.

(b)

a8 3. =2 Azl Halo| wE 2H>E: (@) 100 mm, (b) 50 mm
Fig. 3. Modeling of changes in electrode distance: (a) 100
mm, (b) 50 mm.

(b)

a8 4, Ex 25 vix| 2HE: (@) 7IE, (b) X &=
Fig. 4. Modeling of auxiliary anode arrangement: (a)
original, (b) auxiliary anode.
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Fig. 5. Modeling of changes in spacing between plated
objects: (a) 65 mm, (b) 15 mm.

H 742 #sjoll w2 2L (a) 65 mm, (b) 15
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E 1. YHR £3 Age 53 52 8% DB
Table 1. Electrolyte DB According to the Galvanostatic
polarization test.

Ni Cu
Current Current
Potential | density | Efficiency Potential | density | Efficiency
(V) (mA/ (%) (V) (mA/ (%)
mm?) mm?)
-0.4 -0.005 | 1.0 -0.1 -0.1 0.9
-0.5 -0.04 0.7 -0.1 -0.3 1.0
-0.5 -0.06 0.7 -0.2 -0.5 1.0
-0.5 -0.12 0.8 -0.2 -0.7 1.0
-0.5 -0.15 0.8 -0.3 -0.9 1.0
-0.6 -0.30 0.8 -0.3 =11 1.0
-0.6 -0.45 0.9 -0.3 -1.3 1.0

547

g =20l =2 mHXZ

BN

jud)
-1

wo b
5o o

e

e

R
i)
%

> K1 ool
1o,

o
to ki 1o

oy M
)
S
ih)
A
=2,
2l AT oL
rir

W3}e]| w2 AJEH 0| H A

22,500 mm* =71¢] AFZ FEj(71) 2 5,024
AP oz mulglsto] AlEH oS Xg At
EP 71 A2 Fejo] g5l vls| e
el A %%P% g = o] mAletA AetA]
&l =, ok} = of upe} =
WRE7; AT ‘%}EM HZeolE Etélﬂ TZAQ1 3

S18) o1l o] HA) e Bheld

L3

L&
o G B

o mlt N Homfu

27 A 28 Wsle] mE Al g0l A
F} 579 ARE 42 100 mm(7]55) B 50 mmE 7]E
o] Aglrrt 7 AAste] AEE oS e A, 17

103} Zro] MiZglo] E o] AWz} Tw v 27} Ag) 7} 7Y

ol wheh - 9= o] th AR GO WL
o o} MO S ARl S Aol 2
T e 2 B 1A RS A3

3) B 9 wpXo] me Algeold A

RElol=e] $ol EASE & Aol 010, 2ol 5
mn 217191 02 5 A RAE §] 5 A 2
sk Shelsiaick 2 25 1 115) Qo] Aws F B
S A I R P

S19] AN S5 Rl A= o] it A= JY

o= WGk b, MEUE FP B2 FTFE G
29 79 B T A B A Qe Ao

Sl

4 SIEFA 44 9) Wsjol w2 A g eld A

w3 34 A9 A REIE he] 172 42 65 mm %
15 el 4222 33 P LALE Vi 2 Aol

133SI}, 713 1290 621 s} o] WEg o] =] 7ol

65 mms] A2l ch-e] Bl A RIS FA A

£ AT 3 gz W, 4] 15 ) 45 $27) 4

Aoz FUAs eor] 3x3 WAolA o} ie] T}
e ]

2% 1300 WS e o] =) 1 M 22t wjdde] Fopol

v gk Aaks Rl AlEeeld 2

www.koni.or.kr



J. Adv. Navig. Technol. 28(4):544-551, Aug. 2024

A
o2 gt A9 ‘:—‘H—‘%Eﬂoléﬂ 7F40] 65 mm Lul| B3
o] 21& AL geldt 5= ek 3 15 mme] 7HA 3} Hlws
S ) FABRX7} Z}ié}?izﬂi AlH o] HUFAE= 172.97 im
oA 130.19 m=z 25% 7HAEIla i T 6.18 molA
8.28 1= 33% =7}tk
b, WE o] Eo) 1HA S U AT o) FnEhd =
FA B N S = F glom o] 7F wiEg o] Evt
Z g0 S 5] T Aoz FhtE )

3-3 =552 5497}

Fant
i
osack

a8 7. MRYUT 2 (a) Ni 2E2/0(3, (b) Cu EF
Fig. 7. Current density distribution: (a) Ni strike, (b) Cu
plating.
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Fig. 8. Plating thickness distribution: (a) Ni strike, (b) Cu
plating.
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Fig. 9. Plating thickness distribution according to anode
shape change: (a) 22,500 mm? square, (b) 5,024
mm? circle.
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Fig. 11. Plating thickness distribution according to the auxiliary
anode arrangement: (a) original, (b) auxiliary anode.
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Table 2. Plating thickness uniformity measurement resuilts.
No. | Average (um) Standard deviation
#1 16.27 1.87
#2 15.94 1.50
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No. variation (%) Uniformity (%) (%)
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#2 0.09 9.44 10.10
#3 0.09 9.35
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