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Application of Lead-Free Solder to Products to Achieve Low Cost and High Quality
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SAC305 is a lead-free solder paste alloy formed from a composition of tin (Sn), silver (Ag), and copper (Cu), represented by Sn-3.0Ag-0.5Cu, that
has been widely used to solder electronic parts on printed circuit boards (PCBs) for notebook PCs and TVs. In recent years, increases in solder
material costs due to the rising price of Ag have become a factor in increasing product costs. Although solder alloy compositions such as Sn-1.0Ag-
0.7Cu and Sn-0.3Ag-0.7Cu have been proposed to reduced costs, issues regarding the degradation of solder joint reliability and increase in the solder

melting point have been pointed out in relation to these compositions.

As a solution to these issues, Toshiba has developed lead-free solder pastes that achieve low cost as well as high solder joint reliability and
manufacturability by adding small amounts of specific elements while reducing the Ag content, and confirmed their effectiveness through the results
of product evaluations. We have applied these lead-free solder pastes to our notebook PCs since 2014.
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Surface mounting using lead-free solder paste
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Breakdown of cost of materials of SAC305 lead-free solder alloy

2.2 BAgIIAASDFEBELENE

INFEFTIEIAN A TELTIRESNTE LRI R
ZAZE S/ E LTIE, Sn-1.0Ag-0.7Cu (LLF, SAC107
LWERL) % Sn-0.3Ag-0.7Cu (LLF, SAC0307 LW&HL) 72 & 2%
PN b, LaLIhnbid, SAC305 & Tt #E 57 1
DIRTFRE DO LA L EDHRIED D 5720, — I LT
Wy,

FITEE, EATA (Bi) 2L Th 4Rt HE
V5 Z & T B S o LRt T 2 X -7z, 3
TR AGRAREEDRBENMAEATET VS, SACIOTR
SAC0307 # N—A L L721Ag R 03AgRDIFALZEEN
FHELR STV, BMITHEOMAEEREEILHIIFEA—
H—=ZEoTHATHY, FFEbENEN R 5,

iy B 7 M2 1) L&A AH = AL ELTIE, BISITRT &
TN B & FERILD oI SN b, K Agik
95 & AgSniZ X A5 HRIE DRI/ E LR DD, BT
FEMVDZ L THEERILIC X B BIEH o LA g T
HhHLEZLND,

MttiE, HER D SAC305 & [ % 5 ke f3 Mk F OV 7% 1
EATWAZ ERSMEL, 64 11 MO A KO FEl %

HOEHRD AgsSn A SN FRICHEIL,  FRINTTIRD Sn PICRFEMA THEL,

BB RHA CZ % MH FROER AR
Bi Sn
ABsSn 00QO®O
QOO @O
000000
LT @0 @O0 @O
=T )000000
Sn Sn
(@) AL - (o) B

AEINIC & B E B2 & DR AT & BRI L

3. EABIRAZALDWMEMEFTEDE EXHZXL — K AgILd
5 L BIRAL DR RGN EL B 27, WIMIEHEEH WS Z L TRIERILIC
L DM EIE T VO LA EETH 5o

Mechanism of reinforcement of thermal fatigue resistance of solder alloys
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Results of temperature cycle tests
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Evaluation sample and test equipment for drop impact test
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Results of drop impact tests
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Outline and results of cyclic bending tests
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Outline and results of shear strength tests
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Application of low-Ag type lead-free solder to Toshiba notebook PCs
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