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Ni/Au Electroless Plating for Solder Bump Formation in Flip Chip
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%z & Flip chip bondingell ¥+HAEF 714 & 45t solder bumperg 4o Hx AL 793}
ek AH2 Al #eld 4 inch Si Yoo & A4stm, B3 A zincate £H4-g ALt o,
FA =52 Ni-P =393 Auimmersion §4& Ap43tqich 843 2o Al 34Ax 9 Zn
ME ASE dotry] st EDSEAE sz, 7 TANALY THPAE detry] s SEM &
Mg ok A" F FEFEY F AP g XRDE o)&sted A A} AL ele4 A
ALt g4t F Ak 9% *}i}‘Q*ﬂﬂ A=t o 534 Jdebdoh. @430 2 2]A] zincate §9 &
HH AR E jlx 2707 alA8 2z, $43 B pH 13~135, AL, 55 15~25%2] 24|
A =A7|7} 2 Zn BAF 55—1"] TA8A FZsch Nigp Au FAHEF $2= 229 pHrl
7S Frbstddck Ni 748 23 222 pH 45, &% 90°C, A7 2080w, Au 48 =3
Z721& pH 7, 25 80C, A2 10£o]dch. Akl A 400C7HA] 308 E<t Az § & F=Fote
2 gk pH 7oA (111), pH 9o A& (200)3} (111)e] 3 peak® }e}ruton], ozl 2%
AR o] H3te g AA TAA HAFH BH Yol S F= HA: B AR
A fhp chip®] bonding layer® Ao 714 838 4998 4 4 glgc).

Abstract Electroless plating technique was utilized to flip chip bonding to improve surface mount char-
acteristics. Each step of plating procedure was studied in terms pf pH, plating temperature and plating
time. Al patterned 4 inch Si wafer§ were used as substrstes and zincate was used as an activation solu-
tion. Heat treatment was carried out for all the specimens in the temperature range from room tempera-
ture to 400°C for 30°C minutes in a vacuum furnace. Homogeneous distribution of Zn particles of size
was obtained by the zincate treatment with pH 13~13.5, solution concentration of 15~25% at room
temperature. The plating rates for both Ni-P and Au electroless plating steps increased with increasing
the plating temperature and pH. The main crystallization planes of the plated Au were found to be
(111) at pH 7 and (200) and (111) at pH 9 independent of the annealing temperature.
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Fig. 1. Efeects of acid solution and zincate concentra-
tion on Al concentration
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Fig. 2. Efeects of acid sclution and zincate concentra-
tion on Zn concentration
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Fig. 3. SEM micrographs of zinc deposits with various Fig. 4. SEM micrographs of zinc deposits with various
solutions (a) 15(% zincate) (b) 25% zincate) (c¢) 50 pHs
% zincate) (d) 100(% zincate)
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Fig. 5. SEM micrographs of zinc deposits at various
zincate temperature (a) room temp. (b) 40°C (c) 60°C
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Fig. 6. SEM micrographs of electroless plated nickel de-
posits at various temperatures
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Fig. 7. SEM micrographs of electroless plated nickel de-
posits with various pHs
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Fig. 8. Efeect of annealing temperature on the
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Fig. 9. XRD patterns of the electroless plated gold de-

posits annealed at various temperatures(pH : 7)
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Fig. 10. XRD patterns of the electroless plated gold de-
posits annealed at various temperatures(pH : 9)

random direction®] Z3ke] A= (200)Y
peakgtel o ZA vehte Ae % £ A
o} =3 dAY T AN dxgo) o
XRD zte #strt A9l gl ok 27
= B ZAUFe Wy doiubA] o
A ou|gch. ¥ w&z}qmg_aa
Ao AY A = #F238 ¥ 2 oo
o)A Ao 2 Sigolde] Ao A
02 sgmvo] Y4u dse ¥+ 9

U - O L

pOE 0087

25KU %10008 819

Fig. 11. SEM micrographs of zinc deposits and the electroless
plated gold electrodeposits (a) 20% zincate(Zn) (b) 100%
zincate(Zn) (c¢) 20% zincate(Au) (d) 100% zncate(Au)
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Fig. 12. SEM micrographs of electroless plated nickel
and gold deposits (a) electroless plated nickel( x 2000)
(b) electroless plated nickel( x5000) (c) electroless
plated gold( x2000) (d) electroless plated gold(x
5000)
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(a) top view (b) cross section view
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