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Abstract

The substrate patterned with the dry film has the cavity which has the 90° wall angle. Electroplating

Cu on this patterned substrate has the differrent shape history with the electrochemical parameters. By po-

tential theory model, the reason of the variation of the shape change with the these parameters was investi-

gated. The shape history could be explained by the current flow and the correlated area effects. By embed-

ding the Ni layer between the Cu layers, shape history with the time was obtained experimentally and the

results was compared with the numerical analysis by BEM. The adhesive Cr—Cu film in TAB application

was etched with the various condition. The best condition for the etchant of the Cr-Cu film was found.
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Table 1. Solution Composition and Electroplating
Condition of Ni and Cu Bath

) Composition and
Solution . -
Electroplating Condition

CuS0,5H,0;200g/1
H,S0,;27ml/1
NaCl; 100mg/1
Additives; Gelatin

Current Density ;40mA/cm?

Cu Solution

NiCl,6H,0;39g/1
NiSO,6H,0;16.3g/!
H,BO0;;25.0g/1
Saccahrin;2.4g/1

Na Lauryl Sulfate;0.1g/1
NaCl; 30g/1

Ni Solution

Current Density; 10mA/cm?
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Fig. 1. Calculation Domain and Node Configuration
for the Shape Change.
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Fig. 6. The Shape Change of the Electrodeposit as
a Function of the Electrolyte Conductivity.
(Cavity Height;38um, Line Width;200um, Line
Spacing;200um, Current Density:40mA/cm?,
Polarization Slope; 1.288Vcm?/A)
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Fig. 6. The Thickness Ratio of the Electrodeposit as
a Function of the Electrolyte Conductivity.
(Cavity Height;38um, Line Width;200um, Line
Spacing; 200um, Current Density;40mA/cm?,
Polarization Slope; 1.288Vcem?/A)
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Fig. 8. The Current Density Change as a Function of the Electrolyte Conductivity.
(Cavity Height;38um, Line Width; 200um, Line Spacing;200um, Current Density ;40mA /cm?, Pola-
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b} Electrolyte Conductivity; 180mS/cm
¢) Electrolyte Conductivity ; 200mS/cm
d) Electrolyte Conductivity;250mS/cm



2w HA 315

A7) B8t ¥, 53] A7) el gl od ¥
gel 5] slevte A7 =559 #A 229
¢ Fast0] o] HEI EFoEN oA T
& A g &4E T dYPo2A dde 7
TERE ol& & ok A7 =29 oA F2
T EFoRE ¢4 843 E5E E g UsH
ol AA}F o)Fo] = WA o] Whgo] AP

4]
of
M
%
o
o,
ox
oX,
e
o
ox
)

szz YA
Hu] oln) shuE ke BH AYETH
of Btk o] B ALL VA BT
o E% uwd He oW gus
o2 BEA9 JHA Lol EFHz
A% ERAA 17 HEH v o
B EZo] o). Ay =FF9 FAE
ASFEE glol gREe AFAEL of £IEE
N2 RS 2Bse] AT B AFNAE
259 297 JAD 23 S1e08 clgsie &
2 mALE st

e
[
ol

o,
a4 i)
) Kl
(TS S T )

2L ol
fo
&

e

o}

Boreor

4

Thickness Ratio vs.Polarization Slope

1.26

Polarization Slepe (Vem®/A )
——o.500
---- 1288
3.000
T 5000

1.15 4

1.104

Thickness RatiofN)

Center Thickness( um )

Fig. 9. The Thickness Ratio of the Electrodeposit
as a Function of the Polarization Slope.
(Cavity Height;38um, Line Width;200um, Line
Spacing; 200um, Current Density;40mA/cm?,
Electrolyte Conductivity; 180mS/cm)

Tar 2

ARES 4T & Aok 28 9& 23 71717}
zzb 0.5, 1.28, 3.0, 5.0Ven®/A 9] 7% Nz
vehlie 2 e &9 A=To ohE g
Abstch. £3 718717F ARSE N3k Ho
z}z} 1.232, 1.103, 1.032, 1.0190]t}. 3 =
o] ¥4 2% 109 Yept Utk 0.5Vem’/Ad]
B35 718718 e A% F49 FAV AdEe
2 zo} vl¢ 7YY =F 4L /N2 Aok
Iy 1 71€717t 5.0Ven¥/Ad) ol2@ wj¢ #

B =FAL 9¢ F YA "ok

o

o
o TIf 2 wp

il

Shape History vs. Polarization Slope
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Fig. 12. Typical Cross Section of Cu Electrodepos-
it by Embedding the Ni layer.
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Fig. 13. The Shape History of the Electrodeposit
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Fig. 17. SEM micrograph of 22wt% Cr-Cu alloy
thin film spray etched in 1M FeCl;+0.5M
KMnO,+0.5M Thiourea+25g/ ¢ Gelatin at
25°C.(45sec, 10psi)
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Fig. 19. SEM micrograph of 22wt% Cr-Cu alloy
thin film spray etched in 1M FeCI3+0.5M
KMnO,+05M Thiourea+25g/ ¢ Gelatin at
25°C. (bmin, 30psi)
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