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Fig.1 Deposition rate-time curves of gold immersion on

electroless Ni-P substrates with various P contents
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Fig.2 AFM morphologies of the gold coating on electroless Ni-P substrates with 4% P content at different immersion
gold temperatures: (a) 50 C, (b) 60 °C, (c) 70 °C, (d) 80 C, and (e) 90 'C
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Fig.3 AFM morphologies of the gold coating on electroless Ni-P substrates with 9% P content at different immersion

gold temperatures: (a) 50 ‘C, (b) 60 ‘C, (c) 70 °C, (d) 80 ‘C, and () 90 C
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Fig.4 AFM morphologies of the gold coating on electroless Ni-P substrates with 11% P content at different immersion

gold temperatures: (a) 50 C, (b) 60 °C, (c) 70 ‘C, (d) 80 C,and (e) 90 C

HE 5 alsn, YEBHRESEEH 50 CTHEH
90 CIHF, & &N 4%[0 1k 4% Ni-P JER 8% 4 )2 1 H
it PO I U P v S RS S K. iR 50 CHY,
R. 4 13.7 um, R, N 585 pum; 4iEEHN 80 CH, R,
WF%HN 5.6 pm, Ry N 29.1 pm; i 48 &R EFH S

90 ‘CHf, R,MIZ5% 30.1 pm, R,Z%% 183 pm, ZH
it 5 500 TP ) B KA, 3R T L I )2 3 T HEDRES 5 e
K. MBS EN 9%. 11%HI1k2E8E Ni-P FEA 4% 4 2
(AR A P AR A A 35 9 Tt v — AR — . IR
80 CHY, & &N 9% Ni-P R4k 4% 4 )2 R, N 5.69



%7 RS ISP & G A i b B SRR R * 2015 -

1 m , B TAE Ni-P SR JE U, Ni-P 3k & kA Ak, &
oo T Ni-P 3644 26 TS 1 75 840 L oL R i S 5
30p Tt a GREAERAKKR. HTEBWEES NRAN, PR
] B T AT R T B A R S AT DU SR K,
20 2 B Ni-P SE4A 1 8 e KTV, BRI i R i v ek
* 15 S AL OV 2 THT 45 345 PR K IR, 5 B B4R )

10¢ WX R, SREEERL. RE,

St R bnTa, fEAHIERNREE T, Ni-P 34 i o &bk
0 B, SL vk v, BTSSR AN, &R
200 REE RN TR R, AR M A ST IR A S
° .
150} 2.3 HIREE-ATE L
_ FEAL 2 Ni-P JE 4k b B 0 i, A b F 4l
a™100} SR A RARA, X P AR AL 5 A R TR A A K
ool M AEYE NI-P EAIE N B 0 & s KA B R
B2, ARRIES PR AR & RE S, FERMNER
e 70 80 % Em&ib SFEHEAMIE, RUEEEGEBL. N
Temperature, T/°C T G AT il FE AR AT LA FL B B S, B AT T AE
3%4:@;. B Ni-P & &3k F B 4% 4 i e A fa 34
5 I R Ni-P 3 P B 753 B8 4 0 4 22 10 % T REL R IR AR A A oL, S5 R 6 o .

fr) s i & 6a~&l 6¢c AT LAE H, 3 AN A 7 &= 11 Ni-P

Fig.5 Effect of the bath temperature on the surface roughenss FEARE g 4, AR RSB R AR A A AR, B

parameters of gold coating deposited on Ni-P substrates: P EIG K, AR A EET T , RE RIS E] —

(a) Ra-T and (b) Ry-T FREmH CPEHAM. A, mE 6EmH, HYEK

% 43 % 1 50 C T E 80 CHT & HLA A BE 2 AR

Ry~ 28.7 pm, B T35 & 508 11%0) Ni-P B4k 5% 4 1E, FFAE 80 Cik 3 f KH o X 156 Wt A5 5 < i 2 1 7

Fﬂﬁ*ﬂ*ﬁﬁ (Ry N 7.48 pm, R, 32.3 pm). i, PR O ORI O, BT i R AR AT AL

it 2~E 4, BEEMHEBEE RN &2 WRIZERI N &)= EARE, L. EREN

SO — IR R, BN RIFIBESZIHEEE— 80 C, BE& =24 11%K 7 & HAL & =, £9°9-0.534 V.

BN, AR KB RGN 4 )2 RS MBS WR ST (90 CH, TR ESLE

FERCK . BiPESZMAM . RRE B — e 2 B AR ik, &JESLBRIGN, WO & A RS, BE
K TR)Z Ni-P A4 1) i b R B2 o B 4608 4 I A Bl 5 4 BN A%M) NI-P &4 L EHESRIMENHE.

-0.55f 2 0% p| —0-50f c
—0.55}
2-0.60} ~0.55}
S 0.65 —0.60}
S o065) _060L
g 0,65} 060
a —0.70F
e -0.70} —0.65F
3-075¢ 07
= —0.75} -0.70}
©-080} 050
S-085} ' ~0.75¢
-0.85}
-0.90t . . . . 0.90 -0.80}
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 0 400 800 1200 1600 2000
Time/s Time/s Time/s

Bl 6 AFNRE TS5 3 & & Ni-P R B 0% 4 il i 31 TR i 2 00 56 R
Fig.6  Open circuit potential-time curves for immersion gold on electroless Ni-P substrates with different P content at different
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Effect of Temperature on the Immersion Gold Process
Based on Electroless Ni-P Alloy Substrate

Liu Haiping, Bi Sifu, Wang Chunyu, Wang Yao, Cao Lixin
(Harbin Institute of Technology, Weihai 264209, China)

Abstract: The immersion gold process based on electroless Ni-P alloy substrate with different P contents (4wt%, 9wt% and 11wt%) was
investigated by X-ray fluorescence spectrometer, atomic force microscopy and open circuit potential measurement and analysis. The
effects of temperature on the gold deposition process were also discussed. The results show that the deposition rate, surface roughness and
electrode potential are changed during the immersion gold process. At the same temperature, a higher P content often leads to a high
electrode potential and a low initial deposition rate. However, the effect of temperature on immersion gold is relatively complex. In the
range of 50~80 <C, increasing the temperature results in a positive potential and a better surface morphology of the gold coating with a
smaller surface roughness, while a more negative potential and a bigger surface roughness are obtained at a higher temperature (90 <C).
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