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Automobiles in recent years are becoming more electronically controlled in order to improve safety and envi-
ronmental characteristics, and these control methods are becoming increasingly complicated.

Because of these reasons, the demand for standardization of electronic control units (ECU) and optimal place-
ment within a vehicle has become higher since 2000. For the engine control ECU which has the largest number of
functions out of all vehicle control ECUs, not only its standardization but the possibilities of mounting of the
ECU in the engine room has been evaluated.

This document introduces fundamental technology that we developed in collaboration with the Toyota Motor
Corporation and Denso Corporation.
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Fig.1 Advancement of the engine control microcomputer
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Fig.2 Number of input/output for four-cylinder engine ECU
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Fig.3 ECU mount location
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Fig.4 Structure of engine control ECU
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Table 1 Comparison of mounting environment
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Table 2 '05 standard ECU development objectives
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Fig.5 Conventional ECU structure
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Fig.6 '05 standard model structure
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Fig.7 Relationship of the application surface area of heat sink material and heat
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Fig.8 Heat simulation results
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Fig.9 Thermography during ECU operation
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Fig.10 Physical properties of the circuit board and disconnected area of the through hole
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Fig.11 Comparison of circuit board structure
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Fig.12 Relationship between hole diameter and connection life
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Fig.13 Ratio of remaining copper per layer
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Table 3 Water resistance performance comparison (JIS D 0203)
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Fig.14 Configuration of the sealing area

4000000000000

g-1i500000000000D000EeECUOODOODO
obooboobooboobooboobooecudbDODOoDOOO
gbooobooobooboboogoboobooboooboobo
gobooobboeCcu00ODbDOOoODOOODOOO
00000000000 2kPa000O00O0D0O0OOOO0O
gobooboooboobobooobooooboooboobo
gobodoecuobobOooobOoOoOobObOoOoobDOoOoon
googbooobogoboboogbooooboooboobo
000000000000 0000o0oOoooooous
oboobooboobooboobobeECcUDODODODOD
gooooog

O 10kPa

0 20kPa f---%---------= T,
0-15 00ooooooooooo
Fig.15 Differential pressure occurring from temperature change
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Fig.16 Relationship of sealing life to temperature cycle
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