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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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TR0 P L PR R R B R G LTk 2
AR BRA B Ak, BAEFFELR Bk
HEWE WA S B S Btk 99.99 %Y
B B (B) 100 mmXx 65 mmx0.2 mm; ()
100 mm X 65 mm X 0.05 mm,

1.2

J7 N RS A AR 7 0 9Z — T R R AR A
Fi1 250 ml jifi /R A8  Mettler Toledo /A 5] 4 7= i) AB104
—N BT RP dERERERH AR B
KYKY —3800 RI{9+ B s% =E Thermo
Orion /&) A= 1 420A+%1 pH 3},

1.3
R IR IS BOR IR B 0.1, 0.2, 0.3+ 0.4,
0.5 A, X 7 il 5 1 357 BRI AR, v 7 2 8 DU 0.22,
0.44\ 0.67 0.89. 1.11 A/dm?. KAk mlfesehsd:
72 v A P A AR, FL 3 B R AE 0.18~0.25 A/dm?,
O A LR R R AE 0.1~0.2 Ao SNPTETIK

1

BEM 52 12+ 15+ 18+ 21 g/Lo #RAI1 ~ dRAF
AR SE PR DL PE R, B AA &R i B A R A
2, N 23 °C, pHAEN 3.5, KK ERATH
R R iR R 28k, R 3
FHEH R
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Table 1 Formula of current density

1E# KX L By¥EHE/cm
Sedusk Dc=1(512 — 5261logL) 0.6~8.3
DIN50957 Dc=1(510 — 5.24logL) 0.6~8.3
Watson Dc=1(4.08 — 396 1logL)
Rousslot Dc=1(3.96 — 3.88logL)
FT. KR Dc=1(4.44 — 425logL) 0.5~8.0
@ SKERE (R Dc=1(447 — 413loglL) 0.5~95

T | A AR M A LR (A) L BIARRE  SE BBGE S S (om) ;Do S WK b3 0k B2 i 2 (A/dm?®) ;
VL 267 ml HURS B AR RS 250 ml Y, W1 De fE R P 267/250=1.068

2
Table 2 Calculated value of current density on sample under different current strength (#4: A/dm?)
W5 A B /om
HLJR R BEIA

0.5 10 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** amF | a#m#i AR HEGEE (A) THEEIM
gL mi/L mi/L 0.1 0.2 03 0.4 05 07
PIIT 1 e fese BlR iy
12 100 10 b4 IEF IEH s <0.5cm  £E1.5cm
2.2 sn* SN?* B ok BEAR B A W RN, R RV IR S

HEHETEAEREHHERT, 1 Sn BTk
FEA I 12 o/L 5% 15 g/l 18 g/L Fi1 21 g/L
frikd, ZBUBR/RR TR E A 0.2 Ay 0.3 A I
HIEW, {HR 0.4 AW, X drundd B R A

(W% 4) , FRWILEUL AL B HL R 3 iR Bl ek
FoVF HLHE R o AT B Y A SR R Ao T HL IR R DA
W, bk SRS TR MR .
TR EE 0.7 AW, KIAR i b A RS

4 Sn?*

BERH SRR, M 2.80 A/dm? B4 K F] 4.03 A/dm? (A,
#5). WATIAK, FEEFELT, S’ BTk
BEAE 129/l 2 21 g/l Z H#FREIH R L 2K R
YR IR R AR, IR E T
521z, PR, SNTBTIkEA A B .
fELAE HL IR 5 PR IE IR 50 h R B4R 9 Sn™ B 7
WA BAER], HOL BRI SN B T3 E N
18 g/L #4757,

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

W Sn®/ @RV v AR HRIRHRE (A) THEERIMI

J¥e QL) (miL) o (miL) 0.1 02 03 0.4 0.5

1 12 100 10 wanEb A B8 W IEW  Euwd iR Fefk

2 15 100 10 WA B EW OIEW kg Feth

3 18 100 10 manEAs AN B IEW EW mwmA VR Fefk
! 100 10 EEEAR LS ENOEN R o F

il e =Y.
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5 Sn*
Table 5 The influence of Sn** concentration on maximum permitted current density

. sn**/ byl g/ 0.7A WIIRIB I T e R SV LR 2
kAN D M (A 1) (mi/L) RS (AJdm?)

1 12 100 10 FoBEAE 1.5cm 2.80

2 15 100 10 HHBEAE 1.0cm 3.34

3 18 100 10 B4R 0.7cm 3.82

4 21 100 10 ﬁﬁ?g;;cgmﬁﬁ 4.03

| BTSRRI | W, B s )
P SR TIRIE)G, BRI R (LK 6).

RAABA . Ferr LR 2 R IR a8 B2 M X EHFTIREA 0.7TA I, R )7 dromhe A B b
Wb, BTSN ML, EE SNTE T W | R R, Bk A TE R
JEH 18 giL, BUBTRING | M AR, MEHERL. B, M 3.82 Aldm® HiKF] 4.03 Aldm® (JLFK
IR LRGSR | 3R S B TIRELL O] 7), (EUR Y PRI, Ao AR P S I 7 F 1.1
PF, ZEHRREEN 04 AWAIDLAN, MK om, BORANHIREERN 301 Adm?, X545 R
FERTIR A S PR VR RN R T, AR REIRIA | MRS SnP TR EA R A,
YIS | ¥R AR A BT i B R AE, B SN BST-Hk AR AL A% L O 8 o

6 |
Table 6 The influence of additive | on coating performance
§ S G A5 1 N V) 1 M1 A AR E (A) TEHEZEIMI
F5 (L) (mib) (miL) 0.1 0.2 0.3 0.4 05
1 18 100 10 A B IEW EW P AU S S
2 18 140 10 oA L5k B B B PR
3 18 180 10 P o S o S Y W R
7 |
Table 7 The influence of additive | on maximum permitted current density
WRE Sn2+/ B g/ . R AV B
3 = A
5 (g/L) (ml/L) (ml/L) 07A RS FBIHLZIPIL (A/dm?)
1 18 100 10 H AR 0.7cm 3.82
2 18 140 10 HEHR AR 0.6cm 4.03
3 18 180 10 WA 1.1cm 3.01

I WA R AV A BT % FEVEE 0.04~1.40
VN | RS ST RS TSk, HREH Adm?. (R BR IR, TR

PR A 1 RS HA FAEELR? RS R AP, IR E R 45 OB AR .
WA FEARBIEILR R, AERBEE N, DA DLEAR AR, BB ER 05 A, ARIEE R
8mli/L £ 10 ml/L AH (BFES8 £9). WEEES 1. 3. 5. 7+ 9 cm 5 Abi4EE i SEM

PHOBGER R, SR 2 ME 2. TR AL

2.5.1 $ R B FLIAL R R X 2 R T 45 A B ) R/NEEZ B, BT R A RS K

SHRIBIG HOEAEME M LA, FAMIE 7, REHIE 0.2~0.5 Aldm’ J5F H El
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Table 8 The influence of additive Il on coating performance
R snZ gmE N gmE AR BREE (A) TEHEEIMI
frs o @L (miL) (mliL) 0.1 0.2 03 0.4 05
BTt N SFEE b irRE
1 18 140 14 b E¥  mgam SR EemEssn TR
2 18 140 10 ’Eﬁ@g * EH EH EH bk
3 18 140 8 ’Eﬁﬁg * EH EH EH PRfE
4 18 140 6 ’Eﬁﬁg * EH EH EH Fefk
9 1]
Table 9 The influence of additive Il on maximum permitted current density
R sn®Y R WA N 0.7A HRIRIE T 5T TN
5@ (min) (mi/L) EAaem BR AL B/ (A
1 18 140 14 v bR 0.8 3.64
2 18 140 10 kA 0.6 4.03
3 18 140 8 imkess 0.5 4.27
4 18 140 6 JuiedE 0.6 4.03

LT gl VT A R ER ETET—SEN V=24 KV NAGS1.0D EX e ETRY—SEN H¥=24 KY  WAG=1,00 KX 10 ua

(a) EX lem 4k (b) X 3cm &b (c) X 5em Ak

HV=24 KV NAG=1.00 KX 10 um

ETEY—SEN  HV=24 ¥ WAG=1.00 KX 10 um ETEY-—5ER

(d) a&ui[X 7em 4k (e) irsmlX 9cm 4k
B2 #EEKE SEM ARy X 1000
Fig.2 SEM images of coating surface 1000

2.5.2 BB B /N A HL IR A SRR TR B 1y B2 ) BB  PHESR A | AR 1A R R UL
F 105 T HLI R e 0.1~0.5A I}, 3255 sn? BUE ERLRACEEUIE. MR DAE N, BEE R
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SRR (BB B ), UURGE BEmpe, fH
HUTACR BB R PRI T 4 i i AR
AT DAIBR LB B, AELAZB B B R B LA
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B RSB AGH, 321 Sn™ B Tk X
YRR AN LRI A AR A o

Table 10 The influence of current on deposition rate and current efficiency

A FRLAHRE (A) R OURE AT LR

Sn® N Esn 0/ 0.1

0.2 0.3 0.4 0.5

P

(g/L)  (mlL) (ml/L) VIR AR PR AR PR MR PR MR PR AR
M R EE R EE R ME B #E B

(um/h) % (um/h) % (um/h) % (um/h) % (um/h) %
1 12 100 10 5.69 8459 847 6290 10.07 49.88 12.04 4473 13.72 40.78
2 15 100 10 5.66 84.04 9.27 68.86 10.07 49.88 11.79 43.78 14.56 43.27
3 18 100 10 5,69 8459 956 71.03 1091 4735 12.88 47.85 1511 4490
4 18 140 10 6.17 9164 934 6940 11.09 5495 1288 47.85 14.85 44.14
5 21 180 10 6.46 9597 9.74 7239 1197 59.28 1376 5110 17.70 52.60

YR E V=Am/sdt, Am i BT REREE. Hd s BIRAZEER, om’; d AEHE, oem’; t

AT, ho

MR = AmICt, AmGEGE BT RFRRE . S OB RERE, A; CORRALYE, eI/ t

AWEE, ho

() REEW, HASOPRRAE” EMETYS
I N IR FL B (0.18~0.25 A/dm?), WA
WARIRI M GAH RS RRRRS
P, BIRHRRTZEEREE 0.3~0.35 A/dm’ K.

(2) A BRIE A R RS T EME
P, SNP*BIFH I MERIY 12 o/l 327 %] 18 g/L,
FRINF | MJESR A 100 ml/L 425 E] 140 ml/L, #RAN
A RS, ERE TEAET, #
ORI, YURLE I B, BB gEE =
z—, BRI R

() XHIRE B RIS R, Ak B R
JBRAB DL .
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