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Development of boron free nickel electroplating for electronic components

)

Kaori Urasaki®™'’, Shota Takemura™'

Satoshi Kuwahara®'’, Tadashi Doi* "’

In general, the plating for electronic components is a duplex plating process consisting of nickel plating as under-coat and

gold plating as top-coat. The nickel plating bath called "nickel sulfamate plating bath" is used for under-coat plating but the

sulfamate bath contains boric acid. In recent years, boron free nickel plating bath is required in Japan, because boron became

subject to the effluent regulation. On the other hand, for decorative plating, boron free nickel plating bath called "citric acid

bath" was developed. This bath uses citric acid as an alternative to boric acid. The citric acid bath has already been launched for

some plating industries in Japan. Aiming at an expansion of industrial application of the citric acid bath, we proposed to apply

the nickel electroplating using the citric acid bath as an under-coat for gold plating of electronic components. Generally the high

speed electroplating method (hoop plating) is conducted under higher cathode current density than that of decorative plating. In

this study, surface properties and corrosion resistances of gold plating undercoated by the citric acid bath and the sulfamate bath

were examined. As a result, it was found that the nickel plating by citric acid bath gave better corrosion resistance for gold plating

than that of the sulfamate bath. That might be due to the difference in under-coat nickel surface properties between both.

F—I—F:BR=v oz, REKANT,

KU#E7V—, &

WA - X

Keywords : Nickel electroplating, Low environmental road, Boron free, Plating for electronic components

1. [XC&HIZ

o EHMIT= LY hu=/ ABXUOHBIEEELED
FEE L ZDEFEFIFROOLESTHY, ZHETITHEEL
DENTD - EPEEM N ERb SN TE 2, ITFEIZEN

TIE, BERE OMAMEIS L OREE 2381 D BRI R O &
BRI D, BREGK A TR S RE 72 D o Z HARF 23K
&)52}1'0/‘5 BrEmADoxDH L, BRI HEH
THDoEE, V—to =NV FRKD7—TH-o& L X
N5 EHGEGE D > SIEN TR TH O, I LHETL0.5 m/min
DARH D B 15 m/min O = F T G- ER M E 72 £
Iokx b b0, AEER EOTLODE LD
RO BTV D

B~ 5> XL, SR EOEMNE EEOD -
%ﬁﬁL%V%E@#ﬁ%%i?éﬁ@@?ﬂ@ﬁ%kL
T=w b ERNHANLN TV, EEf=y 71 -
XTI, @SB E CEHTRER AV T 7 I VIR TR
ThD, A7 7 UBIEIE, BEIS S ME S iRk
Nz > EREEERT S & V-2l EAETHHDD,
e FICKBETAPERETHZLICk-oTALDE
R GEE, T2y b L3N MEREES &R ZT,
ZOw, TEMIIE Y NHEFRIZRITP, By b

WL TRAEE SR
U R 7 — 7

B IEANE, RO £ R 2 KT S CTRFEOW S % i
THZETE Y NOREEZIETHHLOTH LN, Tl
GENDMER Y 72 EN= v VRIS 25 2 LT
£V, REOmEMEMET T2,

—J, Do TBFT= v rIELERTEN T 521X
WOpHZ —EIZRDZENEETH Y, pHEEAIE LT
RUBPHANLN TS, LOLAENRD, 2001 HI2KEF
BRI ERIAT A O — B AN IE S, A 7 F PR S
MR ESNT-Z Licky, xUE 7V —bnRkdoNnD
Lotz THICXIST A28, HEREM RO
RUZETZV = T ADoZ W (VU= Do &
W) B LY, RH SO S 728 o R IEY R RE Sk
w(Uy bR TV BERATWEZEEZRWELEY, £
7o, BRD o EHEITBIT A EIKBGIMEA, 201348 D
BIELZ &Y 50 mg/l 7> 5 40 mg/1© (EFE IR : 20134E7 H 1
H~20164F7 A 1 H) IZifbsh, %A UvE T —Ho
T OBEMENEGL 2D Z N THREND,

AWFIETIE, 7= o &0 TEMHRIER
XY, FOENTZEEEETE L, W LCE
e THD > ZWCEHT A2 Z L2 HME L, kB LW
R 7 2z W TR E LT,



2. REBHE

2. 1 EEH-FTHRICKDIHBMER  AFETE, &
W ZIEOETEE LT, [ - HEE ((KR)
APESRPI) # A (KD, FiEED - X%, —ED
BB\ T B (D > 4R) % — &L CTlHE
IRIERN LD EEITIHIETHY, MBI O
HWEABHEE L LR T ZENTE D, F72, —TEDOER
BETOoXEITID, B —RBEIOD > XRENEL
nNo, N7 —7 8-> & OBEIEEL0.5~15.0 m/min"
ThHDHIEND, BT, BEHEE % 4.6~23.4 m/min
ORI & 7ot B IAHEEL 150 rpm (2 CTEBREZIT - 72,
WoMEEmK (64 mme) %2 FAWVC, 740 U BEMBER
F ORI & DIEIE 21T - 7214, [BEERLD - JRIC X
D= ZHoEBINEH-ox (TH: =v Lo X,

'[—-—ﬁ.,_
& W
e
O —
/-
Kt
it | ST

B1. [EEsT o & 25O

F1. Do XM LO%MED
(@) =y box

EHH 7 R © TEKHY

NiSO, + 6H,0 1.24 mol/l -

(H,NSO,)2Ni - 4H,0 - 1.24 mol/l

NiCl, « 6H,0 0.02 mol/l 0.02 mol/l

H,BO, - 0.46 mol/l

Na,(C,H.0(COO0),) 0.46 mol/l -

pH 4.0 4.0

R 50°C 50C

LR 20 A/dm® 20 A/dm’

By Ni plate Ni plate

HoEES 3 um 3 pm
(b) x> o X

K[Au(CN),] 0.047 mol/l

Citric acid hydrate 0.35 mol/l

CoSO, * 7TH,0 1.0 X 10 mol/I

pH 4.0

LS 50°C

TR L 2 A/dm’

By PY/Ti plate

HoXEX 0.05-0.5 um
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