NEC##it Vol. 57 No. 1/2004

gogbogoboo

Jouobtdoubdootdgodgboud

Development and Applications of Lead-Free Soldering Technologies
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In the field of electric and electronic equipment, many
manufacturers are studying how to reduce lead solder, as
environmental pollutant, which is conventionally used to
connect materials on printed circuit boards, from their
manufactured goods. Under such a situation, NEC has
researched and developed the technologies of lead-free
soldering. And NEC has promoted using of lead-free sol-
der. As a result, NEC could eliminate lead solders from
the new domestic products since April 2003.

Now NEC is trying to apply lead-free solders to all
products in the 2005 fiscal year.
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Fig.1 Pull strength of QFP(Cu/Sn-Bi) solder joint at thermal
cycle test (O 400 R.T.O 1250).
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Photo 1 Fillet-lifting of through hole mount device’s solder joint.
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Photo 2 Land-lifting of through hole mount device’s solder joint.
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Photo 3 Fillet-lifting of surface mount device.
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Fig.2 Mechanism of surface mount device’s fillet-lifting.

TREIZBWT, MY —Fdo XHICEETNLPh AT
ATEH DS, Ag & ABUG LTTE B IKRLSAHDHEA TR
RATS %, @F OEELHIAT7 0 —1Z AZRHT RO
BUCX D FBERLL, WO REN Db B2 LT
BAIWMOFEICE D, LWV T ENGHIDF LI

INSDRERENS, $57 Y - ZEBMOTRH % AT
LHZEEWATLT, 7u—2A oM EZE LR bR w
HPHCRIMFELEMOBEER b L BB L MHTE 2 T
Ot 25 RE - T TAHAIET, MREEDLIENT
XF LY

4[] Sn-8.0Zn-3.0Bi

Sn-3.0Ag-05CulZfE N5 Sn-AgRDET7 ) —I1Z AT
2 70— 3ALFICERT 5124 72- T, Lo X
I ICEEIRM OB W EXeb 2k E, Hmkik
BN 70— AT HBEOBAPLEL 2 7,

CHICH LT, P & bR TW 5 Sn-Zn RIZA X
AUEAS200 CLLFCTH D, BT O 2Lk o 55 2581

MR HWTERETEL LW HT, MIATZOREL
LT3tk nwz s, LarLAa2S, — k5 TZn
SEIFA O BOSTEO R SITRN T 2 EEEOE S R, HK
Cu’¥y F&ZnDRISEEEIC X 2 EiRRE TORAmIE
FALDHIHENTEY, Kty b A—HTIE L0
MHEATHERATL,

NEC Ti&, @ik &dntkm i ER% & T, Sn-
80Zn-30Bild A EREL, AR X—ABOH DD &,
FIR MR R e R 2D b & B2, TV RELR
WERHAEENZG57-012) 70 —F AT O

FRHEERREUHEONI THOAUT Ty v 2bo X%
BHTAHZET, /=My ToOEGERLEZEBL
FLA"Y, O03WRT LI, TNSEMT TOSn-80Zn-
3O0BiIZTERDERIZA 72 L AU LOBABIFEMEI G ST
wET,

—HT, 72 21E85T/85%D & ) IZ—MEMIZE 5T
EEEZ ERESERET W), 04, D0 4R L9122
DBALIZ L WV EARENSHILT L LV T—=IHHY, &
ATEMBOS LR U REED D L L HIC, BHIEKZE
D BTN 7z 5 TiE, MHPNAEHERSE % Z /8 L 7=+ 7% Fai

200
S 150
b
& 100 .\i;_\_:._
% 50 —&—5n—80Zn—3.0Bi
o ——FAE

00 1 1 1

0 200 400 600

Y12 (cycle)

03 Sn-8.0zn-3.0BiD0OIOOOOO
000000mO 400000 1250 M QFP208Al Cu/Sn-PbM]
Fig.3 Pull strength of QFP(Cu/Sn-Pb) solder joint at thermal

cycle test (0 400 R.T.O 1250).
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Fig.4 Pull strength of QFP solder joint at high temperature
and high humid test (850, 85%/40 0 , 90%).
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Photo.4 Appearance of Sn-8.0Zn-3.0Bi solder joint.
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Fig.5 Lead-free soldering roadmap in NEC.
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