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High Density Ceramic Substrate and Chip Mounting Technology for Automotive Use

0 ogao
Takashi NAGASAKA

The hybrid ECU is one of the revolutionary solutions for a compact and environmentally-sustainable ECU to be

mounted onto an engine or actuator. The hybrid ECU constitutes an IC bare-chip assembled to a high density,

multilayered ceramic substrate. This is an evolutionary “Advanced HTCC substrate” using alumina laminated

base (HTCC substrate) as the ceramic substrate, improved with assembled IC bare-chip and power terminal

compatibility. By combining this improved substrate with the technology of bare-chip assembly, a compact hybrid

ECU became a reality and made direct engine mounting possible.

Key words :

ooooog 99on

000o0o0oooooooo196100000000
00000000ooooooooooooooog
O000o0oooooooooooooooooooo
0000U0ooo0o0o0oooooooooooooo
O0o0o0o0oooooooooooOooooooooo
000o0oU0ooU0oooooooooooooo
O0o0o0o0oooooooooooooooooooo
00000ooo0o0ooooooOooooooooo
O0o0o0o0oooooooooooooooooooo
O000o0o00ooooooooU0oooUOUECU
O Electronic Control UnitO O Fig. 1000000000
0o0oooooooooooooooooooooo
gododdddodoooooooogo

000000000 ECUDDOODOOODODOOOO
goooobooobooooboooooooboobod
JodoooooooeECUDDDDOOOOOOOO
Jo0o000o0o0d0oooEeECUDOOODOOECUDDO
gooooooooooooooobobobobobobn
goicoboooobooboooobooooooono
00000000 0O0DOOOHigh Temperature Co-
fired Ceramic SubstrateO HTCCO OO OO OOODOO
O000000Low Temperature Co-fired Ceramic
SubstrateO LTCCO OO OO OOOOOOOOOOO
ooooooooooooodHTCCOOOOooono
O0000ooo0oooooooooooooooo
0000oo00o0oooooooomooooog
00000ooo0o0ooooooooooooooo
OECUDOWw4O00OOODOOOODOOOOOOOO
ECUOD 000000

ECU, Hybrid ECU, HTCC, LTCC, Trough structure, Flip chip

b gg

Fig. 1 Appearance of ECU
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Fig. 2 Systems of automotive electronics
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Table 1 Environmental requirements for automotive
electronic parts
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Table 2 Method of miniaturization of multilayer

structure
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Table 3 Comparison of HTCC and LTCC substrates
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Table 4 Thermal expansion coefficient of substrate
construction material

HTCCHEAR | LTCCEAR

RiRATH T | s

AR Soemec | 1900

RiRmHE 2ppm/°C | 14ppm/°C
(Aa)
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Fig. 5 Strain that occurs around the conductor
material inside the substrate
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Fig. 6 Mounting land structure of parts
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Fig. 13 Current capacity of “trough structure”
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