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Vertical power delivery

current density expected to surpass 2 A/mm?

BGA application in high-current Al power delivery
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Daisy-chained interconnects for comparing electromigration
reliability of soldering and Cu sintering
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Under current density of 50 A/mm?, SAC305 exhibits open-circuit failure at 300 h,
Sintered-Cu BGA maintains stable electrical conduction for more than 900 h
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Sintered-Cu BGA interconnects provide significant electromigration
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0 150 300 400 70 %0 reliability improvement compared to solder-based counterpart
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Microstructure of sintered Cu remain unchanged, showing that Cu atoms migration was

negligible. This microstructural stability is consistent with the stable electrical conduction

OCP

an =21 ! I "
FUTURE '
TECHNOLOGIES
U )

SYMPOSIUM

W




Current density

A/mm?

- .

350
300
250
200
150
100
50

Sintered Cu

Atomic concentration .
mol/m

2.5

(b)

2

@ ———1
0.5

Sintered Cu

g £1.010

525 £ (b)

220¢t © 1.005F Anode

S S Cathode

2 L

= 1.5 = 1.000F

8 . L

[av] o]

o) N o]

E 1.0 K0.995¢

= ' =

£0.5 £

o 1 L 1 Q 0 990 1 . 1 , ] . ] . 1 ; 1 \ ]

z 0 50 100 150 200 250 300 z 0 150 300 450 600 750 900
Time (h) Time (h)

For SAC305 at 300 h of EM testing, significant atomic concentration
occurs at anode interface. In contrast, atomic concentration of sintered

Cu interconnect shows negligible variation at 900 h of EM testing.
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Next steps

Large area with hundreds of Cu sintering BGA interconnects fabrication
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