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Study on Influence of Processing Conditions of Methanesulfonic Tin-plating System on
Tin Coating Performance in MLCC Three-Layer Plating (continue)

FENG Hui, LOU Hong-tao, LI Ji-sen, YANG Wei-hua, CHEN Mei
(Guangdong FengHua Advanced Technology Holding CO.,LTD, Zhaoging Guangdong 526020)
Abstract: As to methanesulfonic tin plating system in MLCC(Multilayer Ceramic Capacitor) three-layer plating, this paper,
studied the influence of enhancing Sn*"concentration, additive concentration and current density of cathode on current efficiency,
deposition rate, maximum allowable current density and coating performance. The result showed that after enhancing
Sn?*concentration and current density of cathode, the concentration of additive | was increased as Sn?*concentration, additive IT
was unchanged, the current density of cathode was going up to 0.3~0.35 A/dm?, then the deposition rate was accelerated, that is
to say, the time required for plating the coating of same thickness was reduced to one third of the original process. So that the
purpose of cutting down plating production cycle and increasing the utilization rate of production facility was accomplished.
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100 mm X 65 mm X 0.05 mm,
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Table 1 Formula of current density

1E# X L By¥EHE/cm
Sedusk Dc=1(5.12 — 5.261logL) 0.6~8.3
DIN50957 Dc=1(5.10 — 5.241logL) 0.6~8.3
Watson Dc=1(4.08 — 3.96logL)
Rousslot Dc=1(396 — 3.88logL)
F T KR Dc=1(4.44 — 4.25logL) 0.5~8.0
@ SKERE (KRR Dc=1(447 — 413logL) 0.5~95

T D3 b6 AR 0 LSS (A) LA BT A 2 AR A RS (om) SDeoly AR L3 O BE Y ML (AVdm?)
VL 267 mIHURS B AR REES 250 mIGAHE, W1 HDCE R p) 267/250=1.068.

2
Table 2 Calculated value of current density on sample under different current strength (¥ifi: A/dm?)
W i B /om
HLIR R A

0.5 1.0 3.0 5.0 7.0 9.0
0.1 0.61 0.48 0.27 0.17 0.10 0.06
0.2 1.22 0.96 0.54 0.34 0.20 0.11
0.3 1.83 1.43 0.80 0.51 0.31 0.17
0.4 2.44 191 1.07 0.68 0.42 0.22
0.5 3.05 2.39 1.34 0.85 0.52 0.28
0.7 4.27 3.34 1.88 1.19 0.73 0.39
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Fig.1 Situation of copper sample
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Table 3 Appearance of coating under different current strength

Sn* 7 | i AR HEFEE (A) TEHEEIM
gL mi/L mi/L 0.1 0.2 03 0.4 05 07
PITE L ¥ b 4 fess BlR iy
12 100 10 5% IEH IEH s <0.5cm  #£1.5cm
22 s Ve FE PR AT W DS, B A LR B AR

HEHETERMEABWHHEIT, KB Tk
BEsr B 12 g/LR 2] 15 o/l 18 o/LAn 21 g/Li4T
K%, IR /RIE B HRHTHE N 0.2 Ay 0.3 Al
IEH, {54 0.4 AR, iR asiss i B Ve (R
K 4) , RYMET SR AL B 3R L Bk Bl R i
HLL B W] TAER R AR N, |
RSN B TR S ISR W Ko o SR L R
$REE) 0.7 AR, BB e AR RS -

4 Sn?*

B, M 2.80 Aldm*Hs K F| 4.03 Aldm? (L7 5). A
i LA, FEIEHAE DL T, Sn* B F ik e 12 g/L
F 21 g/LZ HHREW R L EER. HAYHREE
il R AVFRIRE E, A= EET2z, #2
PRARIE, SN*B TR AW BN [HAE LR
G PURGE R K R PR R Sn” B Tk A W B
YERT, BB iRB SN B T3k N 18 g/LittfT -

Table 4 The influence of Sn?* concentration on coating performance under different current strength

W Sn®/ @RV v AR HBIRHRE (A) THERERIMI

JFe QL) (miL)  (miL) 0.1 02 03 0.4 0.5

1 12 100 10 waEb A BSE EW  OIEW T irRRes Fefk

2 15 100 10 WA B EW IEW kg Fetk

3 18 100 10 manEA AN B OIERW W mwmA VR Fefk

4 2 100 10 EEEAR LS ENOEN R on i F

il e =Y.
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Table 5 The influence of Sn®* concentration on maximum permitted current density
A e Sn*/ w1 g/ 0.7A W ET R A VF B
REPS gy miy (miL) BRI (AVdm?)
1 12 100 10 JrubasE 1.5cm 2.80
2 15 100 10 JruibasE 1.0cm 3.34
3 18 100 10 JENRBEA 0.7cm 3.82
HuikesE 0.6cms i
4 21 100 10 T A 403
2.3 I TR R Rk B, Jms SO B VR A R

RESNTETWEE, PEBER R T B
RAABAL . Ferr LR B R IR a5 B2 M X
W, BOSHEBA TN R, EESnTE T
B 18 g/L, BUBIRMFINE &R, WEHEEE.
TR0 485 S R W46 VR ) e B 34 S B - Wk 3 L 1
P, EHERER 04 ARATDLEN, fEREK
BERTIR R i B D R BIR IR T, B R
YIS K BT = AT By T il i SEZ PERE, 4
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TEWIETE N 0.7ART, i M AR A2 B A i3
TIFR ¢ P48 Vo T 28 ¥ /S » e R AV HL 38 285 8
A, M 3.82 Aldm?g Kk F] 4.03 Aldm? (LE ),
B Y P4 e I, e AR BE R M E A 1.1 em,
BOR AP LIRS B 3.01 Adm?. XI5 KW
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Table 6 The influence of additive | on coating performance

B Sn®T ARV W E A HEEE (A) TEHEEIMI
FE (L) (mIL) (mi/L) 0.1 0.2 03 0.4 05
1 18 100 10 maeE A B IERW IEW s VR A fess
2 18 140 10 WA BB BN O EW E# o £
3 18 180 10 muA A B IEW IEW s/ YRR A I £
7 I
Table 7 The influence of additive | on maximum permitted current density
RE Sn2+/  mF ahnFR N . BoR AV
FE (glL) (ml/L) (ml/L) 07A HLTHJE T BRI (A/dm?)
1 18 100 10 JEibaAE 0.7cm 3.82
2 18 140 10 JEIRBE A 0.6cm 4.03
3 18 180 10 JEibaAE 1.1cm 3.01

2.4 I
R 3 PR SN B TR AL, LA
o WMFNRA HA RAEZEER? IRE 45 KRR
IFNH AR L AR, FEABREE N, 8
ml/LZE 10 ml/LAEH (W8 #9)
2.5
2.5.1 3 R FRLHAL B B8 ) X 2 AR T 45 ) ) S
SCRRIBIG B AE M ST, H AR

W R AR R E EVEE 0.04~1.40
Aldm?® . (R — IR SRR, R IR
I,k R 2 T 45 o A URE S AL . RS
PAWEE AR, MRS 0.5 A, A IRER
BRERES 1. 3. 5. 7. 9cm 5 AMEE B AT SEME
WRBE N, SRNE 2 fE 2. BFERRRK
AN PE R B, P R WA R IR AR
B, BHILE 0.2~0.5 A/dm?3E Bl B
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Table 8 The influence of additive Il on coating performance
R snZ gmE N gmE ARHEREE (A) FTEHEEMU
Jis QL) (miL (mliL) 0.1 0.2 03 0.4 05
BTt N SFEE bR
Lo’ w0 14 v ¥ mimR susemimr S
2 18 140 10 ’Eﬁ@g * EH# EH E% Pk
3 18 140 8 ’Eﬁﬁg * EH EH EH Pk
4 18 140 6 ﬁﬁﬁg * EH EH EH Pk

9 1l
Table 9 The influence of additive 11 on maximum permitted current density

We sn® AN 0.7A HLSRIE T Bk

B Y (min) (miiL) B/ B AV R (AVIT)
1 18 140 14 s 0.8 3.64
2 18 140 10 ks 0.6 4.03
3 18 140 8 irikesk 0.5 4.27
4 18 140 6 e s 0.6 4.03

ETET-—5EN AV=24 EV NAG=1.00 KX 10 um ETEY—SEN HV=24 EY  NAGS1. 00 KX 10 um ETET-—SEN V=24 KV NAG=1.00 KX 10 us

(a) EX lem 4k (b) X 3cm 4 (c) X Sem 4k

EYEY—SER V=24 KV MAG=1.00 KX 10 w ETEY—SEN V=24 EV BAG=1.00 KX 10 un

(d) a&u[X 7em 4k (e) X 9cm 4k
B2 #EEKE SEM AR gy X 1000
Fig.2 SEM images of coating surface x 1000
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Table 10 The influence of current on deposition rate and current efficiency

A F LR (A) R UURE A LR

o sSnZ gl L g 1/ 0.1 0.2 0.3 0.4 05
TT gL (miL)  miL)  BoR mm uoR Biw o oo e moR mm ooR el
W R B FER HE SERI EE SR EE SR
(um/h) % (um/h) % (um/h) % (um/h) % (um/h) %
1 12 100 10 569 8459 847 6290 10.07 49.88 12.04 4473 13.72 40.78
2 15 100 10 566 84.04 927 68.86 10.07 49.88 1179 43.78 1456 43.27
3 18 100 10 569 8459 956 7103 1091 4735 12.88 47.85 1511 44.90
4 18 140 10 6.17 9164 934 69.40 11.09 5495 1288 47.85 14.85 44.14
5 21 180 10 6.46 9597 974 7239 11.97 59.28 1376 5110 17.70 52.60

HYLRE BV = Am/s-d-t, Amilad B RERRE . Ko hik e ZEE R, cm?
TR = AM/I-Ct, AmBid BT RPFRETE. XA REME, A; CHRIYE, /%8N th b,
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ho

(1) REEW, HACPARAE™ EHE TS
V5 B 9 B AR L 25 (0.18~0.25 Aldm?), 1A
RARHIRTZE . HEZIETEMAR. BRRE
P, BB ERSE 0.3~0.35 Aldm> H.

(2) A BRE FAR W 3 2 BE 3R B B T2 R
P, SN ES TR MFRAG 12 g/LiR %] 18 glL,
R INF SR A 100 mU/LAR 2] 140 ml/L, FAnH
WA, # ERiHR)E, FEMETEANT, =S
R, YU Wb, B g =4
Zz—, HEEMRE R

(3) X IRE A B RIS, Ak B R
BRI UL R
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