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ABSTRACT

An electroplating on the lead frame fabricated from domestic copper plate was studied experimentally.
In this study, nickel was plated on the thin copper lead frame and silver layer was coated on the nickel film in
the cyanide electrolyte. The effect of process variables such as current density, plating time, coating thickness
and flow rate of electrolytic solution on the properties of coating was investigated. Some samples on each step
were fabricated during electroplating. The results obtained from polarization measurement, observation of SEM
photograph, adhesion test of coating and microhardness test are as follows. On silver plating, polarization resis-
tance of potentiostatic cathodic polarization curve is reduced as the flow rate of Ag electrolytic solution increas-
es. And above resistance is also reduced when the minor chemicals of sodium cyanide and sodium carbonate
are added in potassium silver cyanide bath. The reduced polarization resistance makes silver deposition on the
cathode easy. An increase in the current density and the coating thickness causes the barticle size of deposit to
coarsen, and consequently the Knoop microhardness of the coating decreases. On selective plating an increase
in the flow rate of plating solution lead to do high speed plating with high current density. In this case, the
surface morphology of deposit is of fine microstructure with high Knoop hardness. An increasing trend of the

adhesion of coating was shown with increasing the current density and flow rate of electrolytic solution.

LR A7z an glom 2 Az FAolH UiAoz
275E 249 ABA ke AR A4

A2 VA A poll HEA AL FH o2 Adsedor ¢ FAAEE b Yo 53 3

of slold Feod AR3AE wolm Yk 2
2t Tl e F2 uteA 2P

] 3} 2 (integrated circuit : ©)3} ICE £¢]) 24
7i3bo] &= grZaae AFSETEE Y3



Y} EFlEel B AT 93

+ 2hHy 7L obdE FAH R AT 5o
UR & AYolel? o] mr o MHANEE 4
Zhell 4 sksled 4 ICAIES FAAARE =
o]7] Sstd e Blezaiqle AGE £F7|Ed o
g Aol d7) Hasieh waps] o] el
e 712 Age 53 =34y TAAES
of #Ase, AF4 =F4EY AEE4S
AlA Aol A BEE A7l ubekd
o FHAoz 2AbstnA gt

ICAA7F Mk A 5e WA H7) Ao 2=
Zafldg AHEsh] gtot. o] gl=xyole Az
A (chip) & A 7|2 ICHY-9 {525 oA
A7le A=Al v BFEEEoz olgdal=, o
ol g dReled Ay Fad J15E Ad
oz Holglw) (Fig. 1#2)

=23
43
cE!

il

A [ carriage strip D : inner lead
B ! supporting strip E : outer lead
C island

Fig. 1. An enlarged photograph of lead frome

grxdq) 242 JAALY AT
o A Ale 283 (42% Hd-58% )Y
KOVAR (| £% sH-= 34t 4324 29% Y2
~17% ZEE-vmz A0 oz A A
H 7)) EA ebn] iz ol FA] 4z ofe] A Al
b Agete Yegdest $4dtn, ubdel Fe@
ZF2 9l #A%5, 4% (tin containing copper), CDA
194(721-2.3% A -0.1% °td -0.03% 2’
A&74%Hy Fel-dd -4 -2 FFV5ez A
7l o A=A AN g Aoz g
A et ez f4rhrh e Fe|#FAEY A}
&0l & AAES ICAIel HA Fd=z e
7 3ol o},

[CxA-E Azdhs Agol4 BEAl deje J
S shd sbo] FA A H* (eutectic bonding) A7) 2
tt2of Wieleel g gt (thermocompression:
o3l TCZ 7tefs] ZAIgH W& Agstd dA
371 wgoll L) ol F= Y4 At £
& 47 Foll 2FFH] Abgag g pAH o]
2 qldte] AAR) HEAGE FoHAA K7t
Ark ol s WA ey fshed HeELagle FHHR
FICHsdeldel AdE=SE E ozt 9ot

gexagldol d3le Aad =3Heze A
4oz 458g Agsieen Yo, o7l &
24¢ £4°7 G 4TH4Y W4
o del Foad Uadol 2 £anete B4
AA ICzHAo F& A A + Unh o
o] FL& EFEo] Ad 2Ho2A g
& At

D IC2HEAolA deze ke ez dats

o ato]ofof ghet,

P

£y

—_—

nujst

*Au-SigEAle 1718 363ColN THEFE
o} & o] &3 A Aty

NEE



94 43dMe] 4199 A3F 1986

Ad% FEE 2t A o

5 Ew5e A4k olgE sl o2 E&E
a5 2ol A& G F=t Aot
w5 2adte] dRdE FAA FrI905

o WA 2Eela =5¢ Yot =FFHeNN
DA Abset ol o oddse] 1} 4
HUZe vHFel Al R o ag wHe A
o2 gAA gl

2ol Ft2EYH Ax 22y S Eds)

dezage] dae AFEEFEE I8 FA

2 ICAZ FHAA Fk=eYH A 2ed

RUN

A AFEE 3ol e, 4 stedof Gt oo}
& HANE A o) Ased HBe G H2
oA AFHETL YBA Bobokste, 2ol ¥ 2
23 AA¥olt 2342 4soh ek ey A
T LT ABAA ARESS Fol7] Aol

At
AAZ Hayness' & vp27)& AL ets P83

AR o,

£7e] A ggabe st A el =z
28 & dgor =gAYste ded £9o)7)
= 3t & wbEA 239 JlF4 A4S Ao

Hogt Aoy dgHoz AFEE U3l 2t
E FEEF g sl ASS e A 2SS
HAEHoz FoA 4 9lon ofge whex 453
TR ded =39 Y==agd A o=k
A4 F Asle] Frob olF 3o oA
a3 s AAle] 2FEH] 228 2R

TCHAMNN Y A4 2o & AL
29 A deol d&E e Aoz g A gl
o} Huettner®} Sanwald'®+ AE Ao gro] 4}

&otdE A ahshE SRl =F59 Fujot 2
=3 A4 Aol AAAAE A Mc
Guire5'" & 2 A (Auger) #4202 EddFo4qL
sl E4EE 23] Foi7t A5l TC
A ztol] vl & &g dopugkct AAE LA F
AlQbskE H7bb AR Yol 2 H3tE FX
ot 253 A ole 4 4T YosA Ye
22 By dlgon, FE LolFe vl &
& 47t 23 Aol FA Aoz FHubd
A Eolst A A4 SAaE DoA Fdabst
=& olF2z A4S FaAUdan Adgsigc

Blazek®} Piper™ & F2|§3 7| ghatol Al &
EwA7l geaele TCH#H & S48y &
F AYe B3t FAHS Aert 2 Fagdol &
< ZEE M, 23 23 AL 9 Az
2tuju] o]<= (bond delamination) & 7Fx-&cbi dhg
o 2zt =32zl webd TG L w7t
38 moFdcel Dorey 3% L&EE HAEz 2
A4 TCH ol Fale] APslgdch.

= 8F A=A FL AAAA Adsio] ofd
AEFo] Au-Si 34 A2 L AR ggol=
57] wjgoll eldB= o FEFE 8x Y2 o
AEF%F Yol 2=8¢ I Pcopow jgim
SEFF Aolol gk FelEe YgEFo sl
o F%¢ YHIEE fdle A= Y
= At

o] A& FAHEUE 443 Bz o A
5 253 Jic Aed e B Jlz
ATEA =FAEE Fio Ao E4o o)x
€ 233d AFEel 9%E 2tz A%
Al e FARH 2 AAPEe e
2, o ol REEFA ] AFE AHEF S Fo)
7l A% wtxg) g =248 RA el

of

>

l.ﬁ

2. MUy

o] AFold EFE 7lto2A FabF AL T4
R AHg Az Pz G (TSl



FAFHE A4 HEzag x3vigd 2G AT 95

Fig. 2. lead frames in strip from
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Fig. 3. Flow chart of the plating process
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Table. 1. Bath composition and operating conditions

NICKEL SOLUTION

Nickel sulfate 240 g/1
Nickel chloride 45 g/1
Boric acid 30 g/1
SILVER STRIKE SOLUTION
Potassium silver cyanide 5.81 g/1
Cuprous cyanide 11.25 g/1
Sodium cyanide 75 g/1
SILVER SOLUTION
Potassium silver cyanide 90.06 g/1
Sodium cyanide 48 g/1
Sodium carbonate 45 g/1
Carbon disulfide 1.2 g/1

PH 4.5-5.5
Temperature 52¢C

Current density 1.2 A/dm?

PH 10.2-11.0
Temperature 38T

Current density 1.9 A/dm’

PH 10.2-11.5
Temperature 38T

Current density 0.12-12 A/dm?
Flow rate 0-1.2 m/sec
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Fig. 8. Surface morphology of Ni electroplating. (thickness 2m constant)
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Fig. 9. Surface morphology of Ag electroplating
(thickness 20tm constant)

current density:

(a) 0.126 A/dm’
{b) 0.213 A/dm?
{¢) 0.507 A/dm’

(b)

Fig. 10. Surface morphology of Ni electroplating
(current density 0.9 A/dm?)

thickness :
{a) 2um
{b) 5¢m

(c) 10um
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Fig. 13. Surface morphology of Ag selective plating (flow rate 1.2 m/sec)
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