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The Reliability of All Polyimide Multi Layer Wiring Board

T. Hondo, M. Okamoto,d S. Okude,d O. Nakao,[ and[] H. Fujinami
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0 With electronic equipments getting smaller thinner and higher in performance day-by-day[l high-density
wiring boards are increasingly required. Hencell many types of such wiring boards have been proposed. As a
candidate of next-generation wiring boards, we have developed All Polyimide IVH Co-laminated’ 0 APICO multi-
layer wiring board' 0 which is made of polyimide films and employs lump-sum lamination process. Compared
with the conventional glass-epoxy boards, APIC has the following features: less thickness] less than 300 y m for
6 layers[I] low permittivity, free of halogen high flame resistance and high migration-proof. The APIC is also
characterized by its interconnection structure, that is, the interstitial via between metal layers is formed by
filling a special electro-conductive paste into via holes fabricated by laser drilling®”. In this paperd we report
and discuss the relationship between the board's structure and the reliability of APIC. Through the temperature
cycle test] -25 [0 /125 O [Tlchanges in circuit resistance including via were observed. We find that the degree of
resistance change depends on the board's structurel]l number of layers and their thickness[ position of via and so
ond. The result suggests that stress generated inside the wiring board affects the connection of interstitial via
and yields the resistance change. This relation is also confirmed by numerical simulations.
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Fig. 1. Structures of multi layer board.
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Fig. 2. Process flow of APIC.
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Fig. 3. SEM images of cross-sectional view of vias.
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Fig. 4. Structures of APIC test boards.

300000

DAPICOOOOCOOOOOOCOOOOOOOCODOO
cOoooooooooooo

coooooboooooboobOooboboooboOoboOoDOo
ooobOOoooobOobooobOooOooboOoDOoobooo
cobooooboobooooobooooobooooboo
cooooooooooobobobobOOCbocOoObOOoOogoo
oooooooobDz2opb0b000OOo2sp0bb0oOOn
oopdOODODO 1000000000 000O0000
coooooodooboil1booobOoobocoobOoooo1d
cbobo4000000C0CO00DOO0OOODOOOOOGODOO
OOJEDECOOOS30OO0O0ODOOODOOOOOODOO
025 090000100125 09000010000
cobooooileoconboooooooooooonooa

45

301 [JAfter reflow

[CJAfter heat cycle
O

O 20r
5 oasl
O

[}

g 10

600 700 800

Os5000000000000
Fig. 5. Dependence of resistance on number of layer.
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Fig. 6. Changes of resistances at each position in stacked vias.
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Fig. 7. Changes of resistances on an arrangement of via in staggered via structure.
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Fig. 8. Calculated stress distribution in stacked vias.
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Fig. 10. Calculated stress distribution in staggered vias.
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Fig. 11. Calculated stress dependence on via position in staggered arrangement.
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