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Research on the reliability of roughen pre-electroplated lead frame

Zhang Deliang, Zhu Lin", Zheng Haoshuai, Yang Yongxue, Huang Wei
(Henghui Technology Co., Ltd., Zibo 255000, China)

Abstract: A self-developed electroplating solution was used to prepare roughened pre-electroplated lead
frames, the factors that affecting the roughness of the products was studied, and finally, the relationship
between roughness and reliability was investigated. The research results indicate that the main salt and
microstructure agent content in the electroplating solution, current density, and thickness of nickel layer
are key factors affecting the surface roughness of pre-electroplated lead frames. Controlling the surface
roughness S-ratio above 1.2 could ensure the reliability of roughened pre-electroplated lead frames, which
is expected to promote the localization and substitution of such products.

Keywords: electroplating rough nickel; electroplating solution; lead frames; roughness; reliability

T 4% 5| Z5HE 42 (Pre-Plating frame Finish, PPF) F] 1989 4F 15 JH A3 2% 1 Tl FEL 8% 51 28 HE 22 57 FH T~ 4 A
VE RGN LRAELE = M —, RIBTEEGILMEL R R E, TSI ZRAER 23] T ) 2 it

HERE . ENERZREESRE, REERE TSN

() 45 T2 (Post plating)™2, 5 H & 28Ry 5] 2k CAMT AR, R8RS 25 = A BT Y
HEZEP= ShAHEL, TRAAE S| RAESEAMN RS K351 HEM RN BHE R SR &R ZE 2 RS

HEZR i T e 2R B, i ELERR T AU, [ e, HARM S RS LHESE BRI,

I BEAR T & AT, IR INAT S RE R PRI, FEARS R . TR 51 Lo 28 15 B4 58U IR 2 3R 52 B

Yks HER: 2024-12-28 {&E HEA: 2025-02-16

EE RN KIERA995—), B, L, PRI, WFTT05 RS 5l ZRHEZ g . 5l 2k & K 2k 4%

email: zhangdeliang@henghuiic.com

BIEEE: AM1976— ), 5H, Wit, @WETRIM, AR WARERDLPAAENA, BT A5 LS HIE |

YIEEI eSIM S8 3 LA i [ el & 5 4%, email: zI@henghuiic.com
SIRERS: IRHMER, Jdobk, A0, 5. RAGTURE S ZRHELL R nT SEVERI FE[]. FRAE S kG T, 2025, 47(3): 67-72.

Zhang Deliang, Zhu Lin, Zheng Haoshuai, et al. Research on the reliability of roughen pre-electroplated lead frame[J].

Plating and Finishing, 2025, 47(3): 67-72.



* 68+ Mar.2025

Plating and Finishing

Vol.47 No.3 Serial No.384

B, HIREBURTE S R A B = (MSL-3),
TC i A B e A T SRRSO, AR, B S
LRME R BB P dhE N TR RE . WK g
i AEVIBIT . ORI SESUR T Z N AL, Xt
R KR SRR SE S EOR ORI . R, T e
1 S5 ARl o T FRLAE 51 2R AE 2002 N Y ) S B PR
MIKER . FEMP S, 3R ATHURE AL 0T LA 5| 2 HE 2L
RIHIJTE, HEANHEZ S AR g 28 Bk 2 18] 12
fil AR, PR R Z RIS A 1, RS
ZRAEZL 50 58 R 2 5 RES T R MSL-1 DL X 1y
SERIITTEENEER . HARK =3, ¥ PHDS%E 2
) AR SR T AL R AR R R, PR
WEMEE, TR TR 5 RS>, (815
7 TSRS R e IA BIMSL-12KR o e PR
MIERR, LRy IR, AT E A R R
MAC R R AR, DRI A A 51 2R HESR G ) T
AP SR TR 5 LA 2™ [ P
B E RS T B E SN A AR
T EATHER AR AR, 3708 T TR 51 £
REZRI A 3G T2, A RSB TR 5] ZRAE
L ESP R A A

Ao F ] Z AR U TARR Y, T BATHEA )
FHAR FE PRV 5 AL TR 9 5 2R, HmT B S
V58 Al ATl A A PRI, FEBRSERE B, A
AR X T ] 3 AR 0 R B 51 2B 2 A S
1T TR, BEALE RAR Y, JAE B AT AR A
B LR DA A 7 ) 3 T2 A e R A TR B
LMD fh, HLATEEMESE 40 EMSL-12K, HE
HEB R A TR 5| ZAE 2 i 1) B A 4K

1 LIy

1.1 FHREERAC S

AT, 3 i 190 F B 5| 2 A 240 R T AH A B 1 1%
FEEFF, HRORHARER =S, HEER
J HDSPrRH B EEME R, BEEE. &2;
TR Sk S A T (ASM)SR FH 28 ARk i R
il & HRDRE AR THT, PRI AR 2 . 2RI
Bo ATAERMS R, 6 AR KR
L, T IR AR T P 0 5 | 2R ME SRR R R T 1 L 1

KA B EHR G B, BRI
T == [N T €2 AP 18 i Gl D5 o e =
H, R BB TR R ERYR . FREIRe IR
I FEAEVRCE A P 3o R pHAB 3 A 78 © IS /772
T HURE AR (0 DB B 40 43 B e AR A 45 M

MEZR ] 43 A 5B N 21000, ARwF e, B FHLAR R
B & BARE = JFELT40~100 g/L
(PR RRAR S IR ). R M40 g/L. &7l
50~150 g/L. 4576 g/l
1.2 fHEUTBEESIZERNETE

AR i) AR AL TR R 5 | SR AE SR 1) T 2 RAR N
B i — R Bt — 7K e — LB AR — 7K BE— L B —
K B — HL 5% 45— 7K B — Anti-EBO AL 3 — /K e — Ht
TFo B4R -5 HAL194ESH, JEFE40.203 mm,
7 b R B SRR R 5 T e FJE 51 I 3% (Quad Flat
No-leadsPackage, QFN).
1.3 AT HE S| LAESR M AT F MM

RS 2% R A TR R 5] ZRAEZE 5E i Lots, 5l
gHG. WA, HEHT TMSL-1H AT EE SR
TR, MERSELE N : 125 °CHt#%24 h—85 °C/85% RH
AbFR168 h— [FI AR (3UK)— i 75 43 4 I S B U5
(C-SCAN)HIN 73 =GB, #T05 2, Ui B = il n] 5
PEEE IR FIMSL-1;  7E 58 SMSL-Lill il i 25 Al £,
Ak 2317500 I G PR A (TCB00), Wk 2% 14
N ': 7E—65 °C~ 150 °C 13 5 [X 1155 Bl Y 3347500 Ik
PEIRMR, B RAGFRRS 95 min, MR 5 55 18
C-SCANFfil 5 )2 15 112,
14 HUTBEESIZERNEAEEREBCE
ik

REAX T HL 402 51 A A 28 7 it 1) 26 1D TR 3 4 FH 7Y
5 RApero SHIFHE FEL T BB HEAT IR

M T 51 LR HE 4245 3#(0.102~0.254 mm), 3k ff
F B854 SRR 07 i 0 vk L 4 F T AR 5] 2R AE 42
SRl B4 & 71, HB RS 1 5RIIHA
FERIEAIR R R, BIIEA ST AR S I & T
FHOCELHE, 12 R FEAE N —Fh E AL IR bR R s HE
B SWRE KL 2 [ S5 6 ) BT SRR . ML, RHAL
o1 R BE 5| 2 E 42 (1% % T HH A4 8 4 FH 3R T AR 5 R
i B L AR (S-ratio, Sr)sREALFRES, HH Ak T s 4%
] £ HE 22 1 5% THURH A0 RS A FH 5 I FOR T 0
EABEVK-X30001E 4T, 7E1 20015 BIBOR A% %L
T, AEZE100 pmx 100 pm ) X 33k 47 kA0 FE AR
LA TN HHAE R X3 A ) SR T AR, T HE I8 X 3
FIRE AT A2 10 000 um?, W5 4 ] 45 H R THFHAL
FE I HUEST

2 &R5ie

21 BfEREsSEXNATENTR
fEEATHER A B ALy o, B s TS



2025 3 H

BES %I

AT B 3N (384D +69-

THEERE T T AR R 5 A I OGBS 7y, DRI AR T
PEE Jemt gt 7 WA A 4 i) 3 3 B DA e
AT ) F o) YO0 LA 7 | 2 AE 28 SR THDKEL A P38 1T 520 o
W EL@) T LAE 1, 7E AR A e R A
DRFEARIESL T, MERE R840, 60,
802100 g/LI}, HESE AR HAHAL FE 73 51 291.163
1.314. 1.394. 1.421, i Bl AL 4% 5| B HE 4236 T A
RS E RSB EmIG K. tAh, HEHE
480 g/L 22100 g/LE, Xof B (IR AR BE 433 9 1.394
1.421, FALFERIRALIREE /DN, WS G E
T80 gL, TR 5] ZAE L T A AL E AR AL AN
AR . 1l B L(b) T LAE 78 A v P i
FAFI B I ARAIE F P 2 A AN AR B I, S 1 71
B4 5950, 10004 A2 150 g/LIsy, HEZL [ 2 THIFH AL,
FE 4350 ~1.241 . 1.358. 1.525, i HAREE B A5 ik

16 1.394
[ 1.421

14} 1314 ‘ ES

12 1183

10 |

Sr

08|

06

04

02

0

40 60 80 100
Edb &g L)
(2) b EXHILEE R

SERFE RO, TR 5] A SRR T R AL
K

LBV T Bk B 1 DL B ES 7R & B AL
JEE PR 52 Wi 5 308 o 5 e m AR R v B T Y FRL AR
AT RSEIL . SerT Iwt F R, Ras Ry —
T =R BTN IR, BERS & 3% e AR & R B8 T TR
11059, FLAE AR I A7 i S 1 R RSN
AR B TS ¥ 58 R AELA1], - [R] bt FR VR B A 71
(8 B R B AR S o 1 R
3 A0 < R B T I o R R W <R T Y
TIBAT N, TR R, ¥ AU R R, ki
AR AR, TR ORI kL, B2
WEEB SRR, ¥ HUE B TR AR
SN AN P B SR OO, TR HE S S TR A BE B 2 26
RGN ARSI R, TR 2%

14+ 1.358
<34

1241
8

Sr

5 100 150
PSR g L)
(b) ek Ha AL (R

E1 RERESSENELENZRE

Fig.1 Influence of component content in electroplating solution on roughness
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Fig.2 Influence of electroplating process on roughness

1.593
16 T

14} 1380

12} 1.139
s

02f o
Ni;

05 10 15
BAVESE /pm
(2) 2 B o RELAK P S

(b) 0.5 um

23 BREEREXHELEREENTEND

TEAR B R B NS, H AL 2 B R
3 Aldm?, Zi/KIEHGEE N30 Hz 4, AT AE
B BT T2 TR R G T B 5] 2R AE 4 3R T
BRI . FEMP Y, 8 TR 5] LR HEZE I R
J2 B VS R E 90.5~3.0 pml?%24 i A A
e, MESE AR S AL TR B 5 ZRATE SR I 38 5 LA
WAL FE I d /N R FE AT B 45 . EI3(a) AT LA
E i, BZERE 05 1.0LL K 1.5 umi, X fH#
THFHLALE 23 531 491.139. 1.380. 1.593, i HIFEE 42
JEEEBE N, T RE 5 ZRAE S R TR T .
—p M, I RN )R R E AR T R S ] LG
H (E3(b)-(d)), BEEERZEER, %2R MM
WORDIR S M BN 2, Ul AR = IR FE B, ffi45
RORLIR FRIRE RS 285 48 Re % 78 70 A2, AT B s f A T
FELBE 5| R AME SRR THT (PR A o T I 42 R B R A
BRCR G W A KAB SLI S5 AT HED, = ERK
FE PREEMIFIE . U RS DL L 2 K AR BA 5 B X
FHALFE s, HLAS A X U DR RS 25 4 2E Ko 1
BRI .

T 2Bum: ‘

(c) 1.0 pm

E3 REEEELERRNTE

Fig.3 Influence of Ni layer thickness on roughness and morphology
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Fig.5 Influence of roughness on the reliability of pre-electroplated lead frames with roughening after encapsulation
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