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Vehicle LSI Circuit Package Mounting Technology
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Abstract

In today's automobiles, electronic equipment items such as engine control systems, air bag systems, and navi-
gation systems have become indispensable. The functions of such equipment have also grown more complex and
advanced each year. But in order to provide such vehicle electronic equipment with more advanced functions
and higher performance while ensuring that they fit in the limited space of an automobile, large-scale integrated
(LSTI) circuit technology and the high-density mounting technology of such equipment is essential.

This report summarizes the technical issues that must be resolved to attain on-vehicle reliability when mount-
ing semiconductor packages that support such high-density mounting. It also explains design-related considera-
tions, optimization through the use of simulation, and improvements of materials such as soldering paste and
Underfil, which are essential for attaining high density and high reliability.



gooLLsimooooooagd

g ooog

gooobooboobouobouobooboobo
go0o0ooooooo0ooooooobbooooooog
goobobboooobobboooobobooooooo
LSioboogooboboooobobobouooooobooboog
goooboobbooooooooobbboboodoooa
go0o0ooooooo0ooooooobbooooooog
goobbobbooooooooobbboboooooog
O ASIC (Application Specific Integrated Circuit) O 0O O 0O O
goooboobbooooooooobbboboodoooa
go0o0ooooooo0ooooooobbooooooog
goobbobbooooooooobbboboooooog
goobbobboooooouooobobbboooouoog
goooboobbooooooooobbboboodoooa
goo0oooobooooooboooo
gobobo0o0o0ooooobbbobooooogooo
goobbobboooooouooobobbboooouoog
goooboobbooooooooobbboboodoooa
ooo

godobobboooooboboboooon
goooLlsiocobooboooboo
LSIinoooooooooooo-10o00d
9800 000000000 ooooobbobooooo
O DIP (Dual In-line Package)D O OO OOOODOOOOO
0 000 SOP (Small Outline Package) 00 QFP (Quad Flat

oo0ooooooooq

o
<
@

BGAL CSP
S0P

e
L

ooooo

IR e ——

! DIP : Dual In-line Packagel

! SOP : Small Outline Packagel
{ QFP : Quad Flat Packagel]

i PGA : Pin Grid ArrayO

! BGA : Ball Grid Array(

{ CSP : Chip Scale Package

0O-1 Lsioooooooo
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Fig.2 Typical LSI circuit packages
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Fig.6 The factor effect figure of ceramic-interposer BGA
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Table 2 Differences in significance between evaluation factor levels
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Fig.7 PCB type and wiring condition at BGA
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Fig.8 Analytical model of BGA mounting
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Fig.9 Accumulated strain and analytical result
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Fig.10 The location of rupture in actual test
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Fig.11 Relation between strain amplitude and the thermal shock life
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Fig.12 Structure of polyimide-interposer BGA
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