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The molecules of compounds were calculated by density functional theory, and the Fukui function and orbital energy level were
compared before and after the reaction. Au thickness was tested by XRF, and the effects of reducing agents on plating thickness
were analyzed in combination with open circuit potential (OCP). The effects of current transients on nucleation mechanism and
growth of Au deposition were analyzed under constant potentials. Micro-topography of plating was characterized by SEM. Tafel
test was used to analyze the electrochemical corrosion resistance of layers. The simultaneous addition of SHP and HAS did not
affect the stability of plating bath, and the production of amidoxime groups reduced the reactivity of Au'. The thickness of Au
layer exceeded 0.09 pm under 0.05 mol/L SHP and 0.03 mol/L HAS. Under the action of SHP, the precipitation of Ni in the gold
plating process was reduced, and the corrosion of the Ni layer was effectively suppressed. The nucleation mode turned to
instantaneous nucleation after the addition of HAS and the size of the Au grain became larger. The reduction of Ni corrosion and
the increase in the thickness of Au layer greatly improved the corrosion resistance of the entire coating. The addition of SHP and
HAS increases Au deposition rate and suppresses Ni corrosion, thus improving quality of Ni-Au layer, increasing industrial
production efficiency and meeting the new requirements on high density and high frequency of PCB.

KEY WORDS: clectroless nickel plating; electroless gold plating; Au layer; reducing agent; nucleation mechanism; corrosion
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concentrations of SHP; b) Au thickness under different
concentrations of SHP after 10 min



Fa8k H10M

S BEAWEF] SHP F1 HAS X Ni-P 22 [ i J58 4 19 5 - 305 -

2.2.2 AEIRE HAS 3L FHE SR

J TR E PSR, FEMA 0.05 mol/L
SHP (84 haksein A HAS, FEuEfT T IT R HLAL
42N, WK Sa I T LA H, 1
WA HAS BIEBLT , 95 £ WA 200 s 2647 i85 °F- i f
i, JFAEAFEAE-023V, HSINAT HAS 5, %%
et la] 2460, P 7 24 TF51-0.16~—0.12 V
JEREIN ., HATE 0.03 mol/L i) HAS T, A {7 i
5 0.04 mol/L HAS FHGEHaAS M i . T HAS
TE Au R EACE— 2Dl TR, Jf HiR
TH T 954 2R . Xl fe5 =N A8 b A 5¢, HAS
B A4S 2 A2 0 A K B R T A A i, R
P& Z R 2R REN N, &REERERn.

& 5b Mti8% 10 min B, AN[EVEEE HAS F 98
2R, KAk SR 5a hE G AR
P, WEIRIEEREE HAS MG L, H24
L 0.03 mol/L B, BEJZIEEIFA T R, X PPt
BBz s B B AR 5 1S, BT HAS WREERYIE K, i
AR (1) 4%, Rl Au(C(NH,), N(OH),),CH; fig
e Re E MU AE TR, R Au” 25 H P i BRI
¥ S . {H 0.03 mol/L HAS 7F 0.05 mol/L SHP f{) %

-0.1F
|
ﬂoﬁ -0.2
a,
8
Bl
5} —— 0 mol/L
§ 03 —— 0.01 mol/L
o —— 0.02 mol/L
—— 0.03 mol/L
—— 0.04 mol/L
04} ‘ ‘ — 0‘.05 mol/L
0 100 200 300
Time/s
a AFHASHREE T FFEEAL
0.10
g. 0.09 |
177}
3
% 0.08
g 008
0.07

0 001 002 003 004 005
HAS/(mol - L)
b REHASHE T 10 ming¥ ZEE

K5 HAS X B 5 52
Fig.5 Effects of HAS on immersion gold plating: a) OPC-time
curves of immersion gold plating under different
concentrations of HAS; b) Au thickness under different
concentrations of HAS after 10 min

fili b, kSRR TF 4 2R ($5 0.03 pm ), {15854
JZIEREIRE] 0.09 pm LU, 1 HAE A E A2 )
S, ARG MR TS PR 4 I A e RS ) B
2.2.3 RZEBR S

W AT R BEAE , SRR R R 4 A% Al
KA AT T80, 2B AR 2 S B R
I-t BHZEUNIE] 6a 7 o P BRI 0, HE 300 2 38 Bl A 1Y)
TE BT AR B A iy 208 BT, kBRI, B
W REAEY B ST BRI TR . A 0.05 mol/L
SHP. 0.03 mol/L HAS J&, K A4 IIREERAIRTT,
SAHA HL R R A (A K AT DGl 1 ik
PR 4 1 O 22 0 ff 8 LA AR AR | 1T 2 m=1/2 X34 3/2 B,
AT DI G P s A AR A HE S S = 2 U LB, A
K 6a MR LIE Y, 24 n=1/2 B, 7 BAHE
HyLktt e &, R AT LAE 3T Scharifker-Hills'#E Y of 7
ST AR AL, X I R B O A AR A T TG e Ak Ak
PG, il (L) -t/ TR, [RS8 A 32
S A% B 2R IEA X L, FH AR RE O AILEE, G
6b T o WIS oA A BRI B AZ th 2 22 (4) AT (5)

—— No reducing agent
—SHP 0.010
0.012 ——HAS o
g 0.008 s
%« 0.006
— = 0.004
[T.E 0.008 | = /
g 0.002
) 0.05 0.06 0.07 0.08 0.09
é tl/Z/slﬂ
= 0.004
O -

00 03 06 09 12 15
Time/s
AHRJEF] . 0.05 mol/L SHPL }20.03 mol/L HASF
St AR A 1E B RS (R B A -2l £8)

®

1.2} — Instantaneous nucleation
— Progressive nucleation
— No reducing agent
10} —— SHP
— HAS
08 F
=
=S 06
04 F
02 F
Ok

0 1 2 3 4 5 6
t/t
b & RIS B (UL)-t/t, 2R

B 6 3 RN A% AR A 14 52
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Fig.8 Surface micro topography and cross-sectional micro topography of Ni-P surface after EG plating: a) surface micro
topography (al) and cross-sectional micro topography (a2) of Ni-P surface under no reducing agent (3000x); b) surface micro
topography (b1) and cross-sectional micro topography (b2) of Ni-P surface under 0.05 mol/L SHP (3000x); c) surface micro
topography (c1) and cross-sectional micro topography (c2) of Ni-P surface under 0.05 mol/L SHP and 0.03 mol/L HAS (3000x)
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