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A new atomizing method for the production of solder balls

Nobuyasu Kawali

Production test of solder balls for surface mounting of the integrated
circuit chip on printed circuit board was done by using a new atomizing method.
At present solder balls which are produced through spheroidization of cut
wire with small cross section in a hot oil bath are used for surface mounting
technology, but this type of balls are thought to be difficult to decrease
the production cost by increasing the productivity. A new atomization method
which can produce balls directly from molten solder is therefore required
in place of the above mentioned cut wire method.

This paper describes the test result of the newmethod, especially the effect
of solder temperature, silicon oil temperature, viscosity of silicon oil and

vibrating back pressure on size and degree of spheroidization of solder balls.
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Sn 0 N Ag Sb Bi C
Pb-63Sn | 62.5 | 0.0060 |<0.005|0.0035| 0.011 [0.0018 | 0.003
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BAEESMBEBTRIZAT > L AME OKEIC ¢0.2mm OMFLEH I X T > L A#MEH
(1 0.05mm ) ZEOMNIT., MEICHBRHOILFO IV e—4E28EMTE. NBREBOT
8 30mm (23X 600mm DNA Ly Y AHIRAED LN 52X 2 CHEL. HSAETEHITS
DA ILTREL. TOHICH4 OREER-> YA F I E AN, 7 AEDOEMBIC
FAAMe—FE2EE, ASAE (DUa2F14)V) B 200mm ZNBTELIDCLE. AT
CUAME LI 60H z OHBEN M TEDXDIICHHE25%X10 *m3/sDL7—KR>T
ENLTRIORMNS Ar HAZHEMTEDL XS ICL .

23 7 b1 XK
ABOHBICEEIRIATT AR E AN, HAN—F TR, BREELLE. NREBEOAT
CLUAMERNIIBLAN, ME LHE Ar BECEHELEZ. HIABRANS U F1IIVE
1000, 3000, 10000 ( mm?/s) OWMEEDOHDEMHH L. 7L F T T —F TRAK % 536K,
556K IZHn# L. 0.6ks $R¥FL 72, £/, U ACFANRBENRE—FITL > T 506K, 546K IZ
mEBmLUIz, Ar HABEEZBEBMIIAT BT 2ol BEEdnlizftELxng
thTHBEI T . Z2RBERRHZZLDEDBDOTHS.
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BN A% MBEM
(FAEOBE Pb-63%Sn
FU 74 A&E(Mm) 0.2
ArH X ¥ E(kPa) 0.2
BRI AT MRS BE(K) 536, 556
U2 72‘4)b®ﬂ]¥6§(mm2/s) 1000, 3000,10000
YIAVFLINOMBEBE (K) 506, 546
syasASINEE (mm) 200
SYAVFAINBEBRE(mm) 300
FA4NEUR (mm, AU T 0 ZAM5) 30
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Tabb
Q=Qs+Q=Q,;+Q, --------- ¢V
Qs=m X gs
=1/6 X (wd? p ¢qs ) --oommomeeee (2)
Qt=m X Cl X (T-Ts)
=1/6 X {m d*> p Cl X (T-Ts)}-mrrmmmmmmv (3)
ZZT

m : BN TOHR (kg)
qs : BUEEHLZODOEEEH (N - m/kg)
d : RFYA4X (m)
o BRKNTOEE (Mg/m3)
Cl : BRIBITOLE (N - m/(kg * K)}

EJ s

leAXa X (T_TSI)XA‘ ------------- (4)

Q,=A X Cs X & X (T*-Tg*) X At —oemmmmeeeees (5)
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A : BTFREE TR2HDB ad? ( m? )

@ : BRFER (N /(m-s - K)}

At . BRI OBERE (s)

Cs : Stefan-Bolzman ¥ (= 568X10% ( N/(m s » K*))}
€ @ BMETFREORBHE (= 0.25)

Ty @ ZUAFASIIDOEE (K)
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Tg : HIAECHNEORE (K)
FERDQIORPIIH T BakRDOWTR IV ACHANINOBREHNEEZAL { N /(s - K)}
ETBHE
Nu=(aX d) Ag (Nu: XutJLEE)
DOREBEMNSRDBZENTESD, Nu BV /LXK Re E7 572 MV Pr ZHWVWT
Nu=2+BRe®Pro®
LB/EHRED, TOEBRTRIVICHMINFTORKEFORITEEINEVDOT, Nu=2 &
EXTELUIARWY,
R R S | (6)
(DRIZ(2) (3 (4) (5) (6)ERALTRETI L
At=d X p {qs+Cl (T-Ts)} / 6{2Ag X(T-Tg)/d+Cs X e(T*-Tg*)}
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Atge= (BT 14V 0) X (Rg*=1y*) wmomemeees ®)
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w o VFAEOEKEE (N -+ s/m?)
Ve: KT I1EOEE (= m d?/6,m?)
o : BAKEOXRNHRN (N/m)
Ry: BIFHE (=d/2,m)
FROD 1, BizELTOu300EHRXTREREN TRV, (Ry*-1,*) BT IATR
FhERSBNDT. Ry > 1, THdD, VXK Ry D r,* THH, LOGAD 1, %
0 EBWVWTEHEREL,
Wz, @)
dt=9 u d /2 0
DR DEEME & @)RDEINLEH DO AN ZEETZ0T, (DR, ORTENENOYHEEE
RALTEEL,
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d = 001 ~ 12 (m)
o = 83 (Mg/m?)
qs = 206 X 10* (N - m/kg)
Cl = 213 X 10> {N - m/(kg - K)}
T = 55 (K)
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Ts = 456 (K)

A g= 160 X 10" {N/(s - K)}

Tg = 293 (K)

Cs =568 X 10® {N /(m-s - K%}

e =0.25

Tg =293 (K)

“ o= 197 X 10-3 (N - s /m?)

0 =049 (N/m)
THbd. LLDFAETRUICAMNINDOREEZESERELTHRELTWS, Thbb, XMLy
D AHT A TFED 300mm A TORHEZHR > THWB(Z DD TORBENEZ 4t, &7 3), FIf
DMAFII OV TIRIBAR T DF DS OFEIBRFRIN KM TH 155 (44, ETB)TH - 7=,
HERIEE 3 IR T D IC@DOEAHFTIIEMBIRE ORI 0.05mm XD HREFL /LD & EEEN
M 40 PERIRIEIER] A0 0 KO KELRO, MR TR, BRRIZRBZENHBELE, B)D
RETRETORETA DAL, EVBHBREINED, 2 THERK THERAERD RKII AR LR
RE&lsoiz,

&®3 EREIGFRE(At). BRIRILEERS
(A4t ,,) DFABRER

(Q)2VaAVAANEENER
DIEEDHHER
d(mm) 0.01 | 0.05 0.1 0.3 0.5 1.0 1.2
At (s) 575X |1.41X5.59X 14.88X|1.33X| 511X |7.27X
10> (103 (103|102 | 10" 10 10"
At o (s) |5.68%x[4.55X [5.68% [2.10%X [4.55X | 5.68% {3.29X
10* | 10% | 107 | 10% | 10° | 107 | 107

(b)y>vuaFazmal s

BEDHEER
d(mm) 0.01 | 0.05 0.1 0.3 0.5 1 1.2
4t,(s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5
| dt(s) 6.71X |1.66X |6.57X |5.78X |1.58X% | 6.12X% |8.72 X
10° { 102 1103 | 102 | 10" 107 no"!

at(s) |

| (st+at) [ =150 15 | 15 | 16 | 1.7 2.1 2.3
At (s) [5.68x14.55%[5.68% [2.10% [4.55% | 5.68% |3.29x
104 | 10 | 107 | 10 | 10° | 10° | 101
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BH?2 BRIIALZOESRER

5. BhH{Z

BAZDOMEBRE. U3 FANVO/E, BBHAEEEZELIE T2 SROERT.
MR EHERICIEWR Ao N, RERGETH > ERTRIRRB KD LD DE G 97% T
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