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Study on Techniques of Electroless Plating to Electronic Devices (1st report)

—Effect of Etching on Adhesion of Plating Films—

Naoko ARIIZUMI, Mikito KAMIJO, Yoshihito HAGIHARA and Hiroshi KOHNO
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Summary

Several factors associated with the uniformity of electroless Cu plating on the surface of alumina have been investigated.

It was found that the amount of Pd required for the uniform Cu plated film was more than 0.38#m/ ¢r.  The amount of

Pd required for the uniform Ni plated film was less than when being required for the uniform Cu plated film. The

adhesion strength of the Ni film with the thin (0.1 pm) Cu film as under layer was 17MPa.
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degrease treatment:
a weak alkal ine detergent
ultrasonic cleaning, 60°C., 10min

etching treatment:
10mol /L NaOH. 60°C, 10min

catalytlc treatment:
sensitizer ~activator process

[ Sa. Sb.5a]

electroless copper
plating treatment

electroless nickel
plating treatment

catalytic treatment:
vacuum evaporation of Pd

[Sd]

electroless copper
plating treatment

Sa-1.Sb-1. Sc-1 S b-3.8 ¢c-3
(plating time:
Sa-2, Sb-2, Sc-2
(plating time:30sec)
Sa-3, Sb-3. Sc-3
(plating time:
Sa-4. Sb-4, Sc-4
(plating time:30min)

Fig. 1

2sec)
S b-4,. S c—4

2min)d

(Sa, Sb, Sc, ==« -=--

(Sensitization) b5g/L SnCla-2H.0 —1 0. 5g/L SnCla+2H.0 -1 0. 05g/L SnC!:+2H:0

25°C. 2min 25°C. 2min 25°C, 1sec
| 2 times ¢ 2 times |
(Activation) 0. bg/L PdCl . 0. 059/L PdCl» 0. 005g/L PdCl:
25°C. 2min 25°C, Zmin 25°C, sec

e

Fig.2 sensitizerZactivator process
(Sa, Sb, Sc : samples obtained by each process)
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(plating time: 2min)

(plating time:30min)

Lﬁp—l(plating 1t ime : ZSeé;

Formation process of various samples
:samples obtained by each treatment)
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Table |  Evaporation condition of Pd
Evaporation source 99.9% Pd
Initial gas pressure 9X107'Pa
Ar gas pressure 8X107"Pa
Substrate temperature 250C

RF power oW

Bias voltage ov
Electron beam current 20mA
Deposition time 30sec

Table 2 Bath composition and condition for
electroless Cu plating

CuSO*-5H0O 0.04mol /'L
EDTA-4Na 0.08mol /L
(C*HN)? 20mg /'L
HCHO 0.05mol /L

pH 12.5

Bath temperature 60C

Table 3 Bath composition and condition for
electroless Ni plating

NiSO*-6H:0 0.1mol /L
glycine 0.4mol, /L
NaH:PQ?-H:0 0.2mol /L

pH 5

Bath temperature 70C
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Table 4 Appearances of Cu and Ni plated films
of various samples

Appearance of Cu film hppearance of Ni film
Sample Stirted [No Stirred|| Sample Stirred | No Stirred
bath bath bath bath
Sa-3 O @] S a-3 O O
Sb-4 A O S'b-3 @] O
Sc-4 X X S'c-3 A A
S c-4 O (@]

O : Uniform deposit, A : Spotty deposit, X : No deposit

Table 5 The amount of adsorped Pd on the
surface of various samples

amount of amount of adsorped Pd
Sample | adsorped Pd || Sample (pg/om®)
(ug/em®) Stirred No stirred
bath bath
Sa 0.38 Sa-2 0.25
Sb 0. 07 Sb-2 0.05 0.05
Sc <0.01 Sc-2 <0.01
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Table 6 The peak position of
Pd3d5/2 of samples

and pure Pd
Sample Pd3d5/2

BE(eV) | ABE
Sb 336.7 | 1.1
Sd 336.3 | 0.7
Sb-1 | Stirred bath 3357 0.1
No Stirred bath 335.8 | 0.2
Sd-1 | Stirred bath 335.4 | -0.2

No Stirred bath 335.6 0

pure Pd 335.6 | 0
PdCl. ” 2.8

Table 7 The atomic percent of
Pd on the surface of

samples
Sanple Pd(atomick)
Stirred bath 0.2
Sb-1
No stirred bath 0.8
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Table 8 Adhesion strength
of plated films

Sample | Adhesion strength
(MPa)
S| 17
S2 1"
$3 9
$4 10

S1 : Cu under layer film 0.1zm
+Ni film 1. 5m

S2 :Ni film 1. 6sm

S3 : Cu under layer film 1. 9um
+Ni film 1. 5um-

S4 :Ni film 3. 4um

4. % §
T FEWEANOEEHRD - EREOHTHIZOVT

R LR, LToZ Lo bnr:.

1) EBHIAD o & R L RIS TH— I S € 2 R4IK
LI ELR Ty AW%%@OSS/&/C[@J_}:T‘% -
7.

2) EBE= v S V0o SRIREI—IIATH S22 EME
WCLERST VY LMRERL, BEHEFAD - E0FNIC

LR TE#EME Y ¥ —  BFEEEN09 (1995)

D izdp o7z (0.01yg/ et Rif) .

3) B EWCRE L3V T A, o ZBBF0EEOE
WS THBET B 2 L XPSHTRER P OHL ML %
27,

4) EEBMD o SHE (0.1 mEE) *BEHR= Y TV
Do XEEOTHEEL LTHWAZET, 1TMPaDFHA
SEEAR ORIz,

$E3W

1) RS, NEER WEER, RE 5. [EERD - 20E
BJ p39 (1991), HEHIE

2) &SI, ARG, NEMA, RO & REHEM, 40 (7),
835 (1989)

3) BXRBEWESE . [EERO- Z—EFELIEHA—], p152
(1994), BFILEHBH

4) FRRER, WEEE, WMEERK, WIE 5. [HEFO-> S0
] p.s52 (1991), REEIE

5) RERA, BRRER LR TERM L ¥ —HRwE, 1, 87
(1987)

6) BIRR: 7I9RAF v 2 AN Ay F, pllo (1967), HFITEH ML

7) SHIMADZU :ESCA ENERGY SHIFT#

— 109 —



	report_h07 116
	report_h07 117
	report_h07 118
	report_h07 119
	report_h07 120

