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Study on Techniques of Electroless Plating to Electronic Devices(2nd Report)

—Effects of Annealing on the Adhesion of Plating Films—

Naoke ARIIZUMI,Mikito KAMUG and Yoshihito HAGTHARA
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Abstract
The effect of annealing on the adhesion of electroless Ni or Cu films on ceramics was studied.The adhesion was measured with the
direct pull-off test. The fractured faces of films werc observed with scanning electronmicroscopy.The crystallization of films was
analysed with x-ray diffraction.The adhesion strength of the electroless Ni film on alumina after annealing for 1h at 300°C was 4 times
greater than the as-deposited value(6MPu). This effect of annealing(at 3007C) was also observed on white sapphire.for which evidence
for mechanical interlocking was not obtained at all.From the above observations on annealing,it suggested that mechanical

interlocking is not the only adhesion mechanism and that additional chemical interactions play a role.

1. ¥% B
W, TFHERO/E, BRELCHERSINRS BT, 2—i FEHPOMEH
e OB T 3y 2 XA, FIEICHEHE D MBS+ TE2RK L 53y s AL, 96% T 3 FEM2IX25X

2. XBFE

frEFHEE LTELHWLRTYRS,

T3y v AOFRMMICHEEBET EHED—21I, &
B -3 BHE, ZOFLEREE, KA MOET
BhTWs Y, BE0ERLIzEbEy, B SERDE
AREOm EFEZENTHE,

B T, TAITEMEOBEERY 5 IOV TRE
L7-dsR, 3 Lo AFRTHL0IZE, BREDS
SUNMARAEOT Y PO—LFEEELELDL I RUHE
Mo AEEE - v X Vo EREEO B E LTH2
TRIEY, oo ERMOBE LIS, LR
WEMEAELNLIEEELDIILL,

AL, WEMRD - AEBOBEEEELELIALEES
AL MBI D BIZ DWW TR L 7.

= [0y

0.5mm, Ra=03xm)&99.99% 574 b7 7 1 7HEM(¢
30X0.5mm, Ra=0.001xm)% MV, Fig.l (2§ FRTH
O XL To /. Thbh, 7N REERTT

Degrease treatment:
a weak alkaline detergent
ultrasenic cleaning, 60°C , 10min
1
Etching treatment:
10me!/L HaQH, 80°C  10min
1
Gatalytic treatment:
sansitizer., activator proceass
Z2g/L 8nGl:-2Hz0

25%C  Zmin l

1 2 times

0. 2g/L PdCI:
25°C . Zmin
1

Elsctrolass plating



HEWIRE L SRR, KEB{LF B ) T A10mol/L,
60°C, 10min}iZ XA Ty F v ¥, —izfn st
ThoEELy 84 =T o FR=—F 4 0 FEFRANT
AL 24T o 72,

FAZ, BEALBROTL I FEMNRURT A M7 74T
HAREL, BER= v YL - EEE2ZG %2 mlEH L
EA (LF, AHAMUEa ) &, itk
FThIFEMEIITHBE L TEERNS - AEE 0.2
amfE L7tk MIBH vy - 2% 18mlER L,
B %2 pmd L7zaK (LIF, 3B EFT) 2FRL
B, MEALHBEORT A M7 7 4 7RI LI REE
S EERALE D 0 - ELEOTRILGES B ILL2A5,
Ho BEEEICERORNEREL Y, BRI 2EE
AR T LI LT Ehhot 0, ZORMBIERDS
BEotL7e.

2—2 HHEFBRHEBRAUD - E&RMH

Tublel X U2 2, BB v 7 V- ERTFEEMAS
S BB B0 ELEFIRT. Ho EERIS500mL &
L, MfOMESFH LI, —How - ZRIFIHEHT A
BHaot e L, FORS Imm)% b 1T THA 0 R THT,
B o ZPHIHZREFICIRA L. Ho 3RO RE <y
FFv A —TF—=Tlral,

Table | Bath composition and condition
for electroless Ni plating.
NiSQ.-6H:0 0.1mol/L
glycine 0.4mol/L
NaH.PO:*H:0O 0.2mol/L.
pH 5
Bath temperature 70T

Table 2 Bath composition and condition

for electroless Cu plating.

CuS80,+5H.0 0.04mol/L
EDTA 4Na 0.08mol/L
(C:HiN); 20mg/L
HCHO 0.05mol/L.
pH 12.5
Bath temperature 60C

2—3 EiR LW - ZHEOMBINE

EWEOS - SHIEOMEL S, EEHRNAE (54 AH)
THw, 7L EHSMCT3007C K U600T TR f
27z,

2—4 BWEXRERR

BHME A DD - EEBRIC, HEBERBHO2X
2mm@8y Fe A7) — CERCE O 9 BAERL, Zh
OIZERM ($0.8mm) FEAZFT LT, SIRHNBE (X
TER— 0 Ky g V8 700 UTM250) & HWTE[R
R Smm/min TME L 7.

2—5 - & HBEOWMRE SR RUR REEET

o RO OB I EAEE TIME (JEOL
B, IXA-840A) TITo7:. o EEEOMSEMERNIL
HIEXHETEE (1) 7 28, RINT2400V) % H\v:, CuK
o i (40kV, 200mA) Tijoi-.

3. XBER
HERH>ZFBEORBRECRITTNHMLE
DR

Fig. 2 12, PHEALRHABOIMBMIPNTHEOEKEIRE L
W a O300CUBEOBZRELTT. 48, a0l
BALBRET R U600TEZ I T, E MRV E R
DIEA DT ORE, Ho SREOHMEHIFRRE /70, WEH
& fgAL 7z,

AEAOWETREIL, 300THEIZ L 0, W] (6 MPa)
& AREIZIEM (24MPa) L7z 7o, 600CHEED
FHEMELL, 300CHEFRE LR T L H 0o, WG
D3EOAE (18MPa) =5 L 7.

ARBOEE ML, WA (16MPa) & H~300T L
BCI3EbEd, 600CHMHIZ L Dbz (#91.3) 18
i (2(MPa) L7-.

A a DINZELET R U600 CMIEIZ DT, e
DT EE % T EEERBE AT A L7245, 300CHRIIZL D
BT 12MPaE TR L 72,

3—2 MMMNEFROSD > EHBEOSEMBE

Fig. 312, KA & B O Inztin I 6 1 o B W IR % BLER
L7#§RA T, MaE & IS msion - & ZIEL
FEIRGEOWTHTBRE SR L, T L TInsnE 415
E300CAMBIIEEF A LN L VDY, 600T BB IR
fu e O A RO IZEET 5 2 LARO bR 2 B,
o X R EFBROFROTE CSwCiE, HFRM RO
B OAEII L SHE R FEERO S hhk o i,

3—3 REWD - X HEOEREEC RITT MM NE

DEE
Fig. 4 12, AFA L B INAE i O X E T ¥ —

3—1



AL 2 v 7 - P Ne 1L (1997)

sy A NVEST. ORI D - S EEO AL BT
il & b1s, AT T A 3 F R E—2 L ML O TR = v 4 V> - & EBIINETH D,
B it v, 300 TP E 2o ENDP R UNIOD 3000 LA L 0 AL X Y N S PO b SEAG BN

AR BT, B S IZ600TALFLIE P Y — s A {bAifedr 2 & AR T AT,

i

vy— 7tk ol frl, MEBOEOTUHBEONIO Y — 213, HHADEN
Sample & {as-deposited) —
{anocy ——t ——
Sample a
(600°C) —e—I

Sample B {as-deposited) [ —
£300°C) ——
{§00°C) fo—————
0 10 20

Adhssion strength({WPa)
Adhesion strength (MPa)

Fig. 2 Effects of annealing on the adhesion stirength
of elecirolcss plated films on alumina (@)

and white sapphire (O)

Sampl A : Ni film (24 m) on alumina
Samp) a : Ni film (272m} on white sapphire
Sampl B : Cu under layer film {0.2pm
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Fig. 3 SEM observations of fractured faces of films

on alumina substrate
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Fig.4 Effects of annealing onx-ray diffraction profiles

of plated films
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