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Abstract

Acid copper plating has been extensively applied to various fields such as decorative plating and
through-hole plating. In addition to these applications, this technology has been utilized for the met-
alization of small electronic devices since acid copper plating was adapted to the copper damascene
process. Under such new trends, the proper assessment of additives, including their controllability
and accessibility for a wide variety of demands, has become an urgent issue. Using commercially
available acid copper plating processes, we have evaluated these factors for via-filling and for high
throwing power. We compared them in terms of changes in the crystal size and grain of the de-
posited copper, which are known to change with time, and we also evaluated the influence of addi-
tives on the hardness and electrical resistivity. It was confirmed that optimization in selecting and
quantifying additives enables deposition of a film characteristically comparable to the acid copper
plating process with high throwing power even though the process has a special deposition capabil-
ity like via-filling.

Key Words: Filled Via Plating, Grain, Crystallite, X-ray Diffraction (XRD), Focused Ion

Beam (FIB)

1. #&

AR, HREREAY - X IR E TOEMP T Y ¥ b AR
NOHEDIED, 78y 4 — D FEBCR B8 A @ 75 E/NUTE
FF N ZNDIGFA b EAICED SN THBE DD, Lrl,
ZO—HTREZME_—ZEUTHA SN S D > ZiRN
AT & 2 A E AN OB NBRE SN D, —MRITHREERHE
W o K - THRIES NS IR D FEdhE, i R 0 2
WUBRIZ & - THESEDNRZ 5, T ORER, it Xh
KELBBIEBHISNTNE DY, 24 A, TRINKIOREE
R o THEMITOHBEZIT BN, O Y A XOHK
(bITEE R R A RIS &, ZDORRIT & 0 IR A
PERRBKILR, — v F o 7tk EhdeEsng 91,

A HOREERI® » ERRICB T, ERICEFESATH
570t ZXD1IDITET 7 4 U v 7 HGREEH D > & BET
LNB, —HRICTET 7 4V v 7 AR D - & EEIZIE,
A Z o — RGBT - & BRI & RS Ot E b &
L0, BRASGEHES RSN TWE, LirL, ET 74

[l

AT S ITIE, N R 8 =i IS OGRS RN
ZMETHNENRD B10D, TNoDENREINS,
¥z, E7 740 v ICBE 201012890 %
Aahavx2x7)—vB (LT JGBEELT) OLHI
YUl R D leveller 13, —ARIZNA 20— ZRMEN BN
K> Th B, DDA ERT 20N H
5EBbhni,

ZIT, AUIFETE T Y v MEBBIZE O TEEEIZ
BHMERBEINA TR BT 7 4V v 7 MR
B XTI BHEBITONT, #HEmFENES» S BE %
TotcDTHET 5,

2. £ B

PRI, BREE S 5K (g/dm®) @ BRIR (g/dm®) © MR
(mg/dm®) D& THEE S N iciis % VMS EFR L, Table 11271
TEIBHMDAFED ¥ - Z i % i U ic, 0@
ET7 74 Y SRR S - 2 E LT (D) YRR D T 4
VRAR, (2 FEFRRD 7 4V FBH, Q) FEGRLRD

00000000000000Vol.9 No.2 (2006) 113



T4V RCH, HEELT @) HEGERDONA Zu—DiR
20, 74V FABRRRY) =T IVREBLEYZE T
453> &3 % suppressor, Bt R ARILEWEER S ET 5
brightener 3 & O 7 V' 2B WALE Y % F KD & T 5 leveller
KOs T3, 74V FBBXUCHIZRY) =—
TIVRABALEY & TS & 9 % suppressor B L O %
HHEALEY % T & 3 5 brightener IZ & D K S LT
bo NAZB—DIRERY =—FIVREBILEYE T K5
& 9 % suppressor, MiERAAEILEME ERS LT 5
brightener 8 KO RV 7 I VR AIEW = FK> &9 5
leveller IZ &k D kI T 5,

IO - EPORHEFGT 2700, FTHRT v g
27y & CEFETALS HZ-3000) % H W TR/ B
BAEREL, ZIho4BITBIF 3R E— N EHONT
HEOBGEEBR Uiz, Z O, fEHMRIZIZ5Smme D14
[fE7 4 R 7 kA, I 1E 3mmeXx 50 mm £ & O il
%, BREMICITE - ELREMREZ H e, F/, #{ix
E— NOFEEIASNEE T + X 7 FBMRO LIS TIT - 720
X 51T, B BALIBORE T R F + »#E % 100mV/s
ELIH ATV 7RILVY VAN —EETITD, ZOT —
FICREENLET 53914 7 VAERM U, %EEM
(—0.225V~1575V) H 72 h OO # (mC) &, "Eifk/E
BLAR I 3540 2 8 HBk AR IR 2 AR Oty 7 M 2 H
WIS ERR L T,

S OFMTHON 2T A NE=ZITIE, 7514V FET

Table 1. Compositions of Virgin Make-up Solutions

(VMS=CuSO0,5H,0 (g/dm?): H,50, (g/dm?): CI-
(mg/dm?®) and Baths A to D

Type Composition
VMS 1 200:50:60
VMS2 | CuSO,-5H,0 (g/dm®):H,S0, (g/dm®:Cl™ (mg/dm®) | 150:100:30
VMS 3 75:180:60
Bath A VMS 1 with additive A
Bath B VMS 1 with additive B
Bath C VMS 2 with additive C
Bath D VMS 3 with additive D
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Fig. 1 Dependence of copper deposition rate on rotation speed of the Rotation Disc Electrode (RDE) (working electrode) for
VMS’s 1 to 3 and Baths A to D (Left: ~120 mC; Right: Close-up of the graph to the left up to 30 mC)
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Fig. 3 XRD peak profiles of the 20 um-thick Cu film de-
posited by electro Cu on the electroless Cu sub-
strate, as soon as plating
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Fig. 4 XRD peak profiles of the 20 um-thick Cu film de-
posited by electro Cu on the electroless Cu sub-
strate, and aged at room temperature for 2 weeks
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Fig. 5 Change in crystallite size for Baths A to D, aged
at room temperature
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Fig. 6 Change in vickers hardness for Baths A to D,
aged at room temperature
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Fig. 7 Change in electrical resistivity of the 20 um-thick Cu film deposited by electro Cu on electroless Cu substrate in

Baths A to D, and aged at room temperature
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