Title: LEAD FREE SOLDER STRUCTURE AND METHOD FOR HI GH FATI GUE LIFE [err]

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date - (10) International Publication Number

15 August 2002 (15.08.2002) PCT WO 02/063674 Al

(51) International Patent Classification’: HO1L 21/60, (72) Inventors: RAY, Sudipta, Kumar, 23 Rolling Green

HO5K 3/34, B23K 35/24, HO1L 23/488 Lane, Wappingers Falls, NY 12590 (US). SARKHEL,
Amit, Kumar, 18 Mainsfield Drive, Endicott, NY 13760
(21) International Application Number: PCT/GB02/00415 (US).

(74) Agent: BURT, Roger, James; IBM United Kingdom Lim-
ited, Intellectual Property Law, Hursley Park, Winchester,
Hampshire SO21 2JN (GB).

(22) International Filing Date: 30 January 2002 (30.01.2002)

(25) Filing Language: English
(81) Designated States (national): AE, AG, AL, AM, AT, AU,
(26) Publication Language: English AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, I'l, GB, GD, GE, GH,
(30) Priority Data: GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
09/779.812 8 February 2001 (08.02.2001)  US LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, G,
81, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

(71) Applicant:  INTERNATIONAL BUSINESS MA- YU, ZA, ZM, ZW.

CHINES CORPORATION [US/US]; New Orchard
. Road, Armonk, NY 10504 (US). (84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, §Z, TZ, UG, ZM, ZW),
(71) Applicant (for MG only): IBM UNITED KINGDOM Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
LIMITED [GB/GB]; PO. Box 41, North Harbour, European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
Portsmouth, Hampshire PO6 3AU (GB). GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent

[Continued on next page]

LAV

10 *162162*

26

(54) Title: LEAD-FREE SOLDER STRUCTURE AND METHOD FOR HIGH FATIGUE LIFE

¢/
w \\\\\\'

\\\\\\\‘: WA N !
DA\ ‘ N\ iz

063674 Al

(57) Abstract: A method and structure for solderably coupling an electronic module (e.g. a ceramic or plastic ball grid array module)
~~< to a circuit board. A lead-free solder ball is soldered to the module without using a joining solder to effectuate the soldering. The
solder ball comprises a tin-antimony alloy that includes about 3 % to about 15 % antimony by weight. The solder ball is soldered to
the circuit board with a lead-free joiner solder. The joiner solder comprises a tin- silver-copper alloy that includes by weight about
95.5-96.0 % tin, about 3.5-4.0 % silver, and about 0.5-1.0 % copper. The resultant solder connection between the module and the
a circuit board has a fatigue life of at least about 90 % of a fatigue life of a reference structure. The reference structure has a 90Pb/10Sn

solder ball joined to both the module and the circuit card by a 63Sn/37Pb joiner solder.
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Abstract: A method and structure for solderably coupling an electronic
nodule (e.g. a ceramc or plastic ball grid array nodule) to a circuit
board. A | ead-free solder ball is soldered to the nodul e without using a
j oi ni ng. solder to effectu~ : Q14 The sol der baII conprises a
tin-ant 3 G a 0 3
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