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Electroless Plating of Cobalt Containing Tungsten Using Hydrazine as a Reducing Agent

Kuniaki MURASE*, Takehiko SAKURADA* and Yasuhiro AWAKURA*

*Department of Materials Science and Engineering, Kyoto University (Yoshida-hommachi, Sakyo-ku, Kyoto-shi,

Kyoto 606-8501)

**Technology Division, Ichikawa Research Laboratories, Sumitomo Metal Mining Co., Ltd. (3-18-5, Nakakokubun,

Ichikawa-shi, Chiba 272-8588)

The electroless plating of a cobalt layer containing tungsten onto a copper substrate was investigated, using

hydrazine as a reducing agent.

The plating reaction was initiated by placing a strip of aluminium foil in contact with

the substrate in the plating bath. Under optimized conditions, a uniform cobalt layer containing 0.99§ tungsten was

deposited with a deposition rate of 1.6 umh™!.

As the concentration of tungstate in the plating bath was increased,

the tungsten content of the resulting cobalt layer increased while the deposition rate decreased.
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Table1 Basic bath for electroless plating of cobalt using
hydrazine.

Bath constituents

Cobalt(II) chloride hexahydrate 0.05M

Rochelle salt 0.2M

Hydrazine monohydrate 1.0M
pH 12.0(adjusted with NaOH)
Bath temperature 90°C
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Fig.1 Dependence of the concentration of Na,WO, in plating
bath (0.05M CoCl,+6 H,O, 0.2M Rochelle salt, 1.0 M
hydrazine, pH 12.0 (by NaOH), 90°C) on the content of
tungsten (left axis ; determined by X-ray fluorometry)
and on the mass (right axis) of the resulting cobalt
layer. The area of substrate was 8.0cm?. Plating time
was kept at 30 minutes for all runs.
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Fig.2 Cross-sectional SIM (scanning ion microscope) image of (a) pure cobalt
layer and (b) cobalt layer containing 0.5% tungsten (determined by
X-ray fluorometry) deposited from plating bath (0.05M CoCl,*6H,0, 0.2
M Rochelle salt, 1.0 M hydrazine, pH 12.0 (by NaOH), 90°C) without and
with 1.5M Na,WO,, respectively. Plating time was 30 minutes.

Table 2 Dependence of bath temperature and hydrazine con-
centration on the deposition rate of cobalt contain-
ing tungsten.*!

Averaged deposition rate
Bath condition & P

(um h™t)
Temperature (°C) *? 90 2.3
80 1.2
70 0.7
Hydrazine concentration (M)*?> 1.00 2.6
0.50 1.2
0.25 not deposited

*1Concentration of sodium tungstate dihydrate was 0.025M for each run.
*2Qther conditions were the same as summarized in Table 1.

AT v OHMED 1 BRBETHE ZENHFZT, I/ b
A A VREOBRTN 2B TFRICTH DL, YT ATV
Bro&EY VT AT VADETTICIEIHBO6ETFET S

0, REHENNSOWEREZEbhgw, ¥ 7 AT
PENITUEGUASOBMTHEMINTHYS L5, I
no 0EFEYSTERREEE L TCRECBRET 572
DY v N T Y ORI U TG A RE OF
SHERENA T2 Z L0 - SHER TFORERTIE RV e
EzoNb, HBWMEHEE D, FHEBRERE»SRD,
WG HFEM BBl L TB Y, WA LD
Fry A NVELTHEHATRRENV 7 40 Y—TH5 T &
M SIM & s oz,

K2 VT AT VEBEEED0.025M £ RAK W
FHETOHBTIEH 528, o> ZWOBE LRIV B
BENTNR 1 ORAELZMICHERTEL Uiz & S QREBEOF
BHEEZE LD 5, BOBEDLIZE R IV VEBED
ETE> THITHBEEIIELET T2 Z e ERDY,
RIGHBHEHLERE 22 £ R oY v ORI fRICEER S N
TW3 Z ENREINT,

4. %%

i

KRR TIE, Fr v 7RI N(H 5O TSN
V7B ANDIGHZHEZ, VY BERERVWIVITAT VE
Farov b EEE, g EIcEERD - X2 X D BRI
RS 2 FiEEMET LTz, BEITAICIZY) Y oML wne B

SYOVEMBALE, £ R Y robicet LT, SHstidon
BISHENR WIz®, TS oy AEE W HEild > gkr
AL CEERY - SRIBRFALI-E 22, ZORIZEL
IR 3 v s DTSR iz, ¥ Y T AT Y DER
BiX, Do SR®POY AT VEIRIREOREA L L b2
AU 72 DS B DB IR 1330 AE T Lz, AR TE SN2
HED Y 7 AT EREITRAT0.9% (CP Ft5 ik
2k BERME) EARTHD, N THEE L CORREM X
RETH B0, SHOVIEBIRFE NS,

B
RHFIE L HT L 50V ¥ — « FESEBEITE & BT (NEDO)
[EHSEMEISE - A7 VEABFE ey =27 b ©O8)
iz & DITbhlzbDTH 5,
(Received May 20, 2004 ; Accepted June 27, 2004)

X ®

1) Y. Shacham-Diamand and S. Lopatin ; Electrochim. Acta,
44, 3639 (1999)

2) T.Osaka, N.Takano, T.Kurokawa, T.Kaneko and K.
Ueno ; J. Electrochem. Soc., 149, C 573 (2002)

3) T.Osaka, N. Takano and T. Yokoshima ; Suzf. Coat. Tech-
nol., 169-170, 1 (2003)

4) C.-K. Hu, L. Gignac, R. Rosenberg, E. Liniger, J. Rubino, C.
Sambucetti, A. Domenicucci, X.Chen and A. K. Stamper ;
Appl. Phys. Lett., 81, 1782 (2002)

5) C.-K. Hu, L. Gignac, R. Rosenberg, E. Liniger, J. Rubino, C.
Sambucetti, A. Stamper, A. Domenicucci and X. Chen ; M:-
croelectron. Eng., 70, 406 (2003)

6) JNEEW, FRE R ILEER, MH ¥y REEA, 51, 99
(2000) & 2 DEH WA,

7) BE & FHA—, AIF & SIERAEEIN, 18, 299 (1967)

8) H.Fukushima, T.Akiyama, S.Akagi and K. Higashi ;
Trans. Jpn. Inst. Met., 20, 358 (1979)

9) E.J.Podlaha and D. Landolt ; J. Electrochem. Soc., 143, 893
(1996)

10) E. Chassaing, K. Vu Quang, and R. Wiart ; J. Appl. Electro-
chem., 19, 839 (1989)



