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TEERN: X, %, 1989 &4, WitA, Jbm Tk KRR S TP, Jb5 100124, E-mail: Ishebe@sina.com



511

XSRS Sn FEAET R AU KAT I KBTI

2869 -

1T 5 I

1] SAC305 J5 5 Aligs flk (1) 46 Sn &1k Hhoim A 3%
BB, KD K POSS KE=FE, 4 5@ it MUk £
FUEE R T Em & E AR (B 2a). H, #il&
SAC305 & & £F RN AL FE IS B £ 1 h DL E, fRIE
POSS ¥ &) i A fEJ2 8 N - 1 SAC305 I8 KRG
SIMEEREE RS A ESHEE&&MH . miE
a4l Sn N, 5K KCI A LiCH 4218 1.3:1 B EL 1R
A s S AL S 78 55 A5 40 Sn R R1 POSS TRA Y
R, By 14 B 7RI M i R v b Ak o I I S T R
TEZE AT TR, 192 H0ET R BE 2 4L 5 LLET R
R R . B LIREF R E TIEBELF I Cu 5
B (10 mm>5 mm>0.5 mm) b, PR AR [ 7
EAT WU B AR AT R e (B 2b~2d) . X |l
J& BIRE S EAT KW LIRS A /N ST B AR 4, B %%
BRI R RS o I8R5 R A K S REAE
FEAE TG, DA BRR BRI .

ARSI A e ARG PR 2% A T JEAT SR N & 20 AR
K, WG TEE y-45~85 C, ik A IE S )
3ERE 10 min, N HA 20 min. B 3 yszigid 72 A
I SERRIRE 4k SEI0 AT 5 18 A DR B AT (OMD,

Glass rod a b
Solder Cu substrate
W
3wt%
POSS-tn'silano—ll;7
Al fixture
c d

| -

T

Al fixture Screw

2 FERAEEOREE

Fig.2 Schematic drawings of the specimens and fixture

Temperature/'C

)| S S I T B
0 2000 4000 6000 8000 10000
Time/s

K3 GRS IR 2

Fig.3 Temperature profiles used for thermal cycling

Hi BT B8 (SEM). BEIE 08T (EDX) 26 F
BUL %2 AN [) 40 A &) 39 i R 5t 2% THD % 5 T Ak 7y S TRl 4 21
AR,

2 HRE5SH

2.1 4k Sn 1 Sn+3% POSS & &%t

Kl 4 &R 7 4 Sn F1 Sn+3%POSS & & 4T BHE =i %
T2k NUEFE 625 F A S R T A S AR . 4
Eb PG R P8 EH (B 4a Al 40), mIKIRMER )G 2
FREFRHR T4 T AR AL (& 4b A1 4d).
4l Sn A1 R} T H IR T FASS A IR S, K& Sn i
B VX S R e A R AT R R T b, Wl 4b
From o i TR AT %% 38 I 4 5 2B T A7 AE BB B R T S
AL, Wi 4b A ITRERT R . M T4l Sn,
Sn+3%POSS & 5 FF R R AN, RAT BRI TR
YU EEP R R T, HIERAUNMASUEK, W
Kl 4d Fis .

EARIRIGE %M T, SAUEKEZEIKS) S v
FHORLE] CTE A UG L i 72 25 9 52 A3 000, A Sz 36 e 38 I 14
MR R 3 1 RIS ARYE R 1 B,
EFRNZTETHR M BEE 2 RN 77, T8 BRI B BY 4 52 5 B
JTo XPAEE A G N IR R B R 77, T
B R Sy T AR AE AR SR R BRI B IE AL, IR
1K BB AL i, f TR AT R R TH DA SO T 2URE

As-reflowed

As-reflowed

4 EIGERIEFE 625 JH A 5 R 3R R 2R
Fig.4 Surface microstructure evolution in specimens after

625 cycles: (a, b) Sn and (c, d) Sn+3% POSS

R KB R BRI R R
Table 1 Properties of materials involved in the current
experiments

Material Cu Sn CugSns  CuszSn

CTE/x10° C? 17.30 22.00 16.30  19.00
Young’s modulus/GPa  117.00 46.46 8556  108.30
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Growth Behavior of Whiskers in Sn-Based Lead-Free Solders

Liu Sihan, Ma Limin, Shu Yutian, Zuo Yong, Guo Fu
(Beijing University of Technology, Beijing 100124, China)

Abstract: The effects of organic-inorganic cage-type polyhedral oligomeric silsesquioxane (POSS) on the whisker formation behavior of
Sn-based lead-free solders were investigated. Pure Sn and Sn3.0Ag0.5Cu (SAC305) solders were used as solder matrix, and the composite
solder was fabricated with 3 wt% POSS trisilanol addition. The samples were tested under thermal cycling to accelerate whisker growth,
and the temperature range varied between —40 <C and 85 <C. The surficial evolution and interfacial microstructure were observed. The
results indicate that POSS would stabilize solder matrix under thermal cycling condition. Meanwhile, the strength and microhardness of
solders are improved by POSS significantly, which consequently reduce the deformations in the solders caused by deformations, and
inhibit whisker formation eventually.
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