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Development of Highly Functional ECU for Next Generation of Inline-four Engines
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We developed an engine control unit having a new
functional composition, with the goal of applying it to
the next generation of direct-injection engines, port-
injection engines, and hybrid electric vehicle engines.
To achieve these functions, the heat generated by the
components and the number of parts were reduced. As
a result, we decreased generated heat and reduced the
number of parts by 30% compared to the conventional
engine control unit.

Also, in order to reduce the minimum injection
quantity in direct-injection engines, feedback control
was performed by detecting the close timing of the
injector, and we reduced the minimum value of the
injector drive signal time by 46% compared to the
conventional system.
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Fig. 3 Engine device and demand by software
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Table 1 Engine technology

Technology Device and software
Lean-burn engine technology
Engine with supercharger E-WG
technology DC-EGR
Downsizing engine technology
Atkinson cycle technology INJEX VTC
PM reduction technology Multi-stage injection

Dual injection

Knock detection technology Digital knock filter
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Fig. 4 Application of highly functional ECU
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Fig. 5 System power supply IC
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Fig. 9 Relationship between switching frequency and
loss of DC/DC boost converter
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Fig. 10 Ti-Q characteristics

< INJ No.1
@ INJ No.2
INJ No.3
@ INJ No.4
INJ No.5
4 INJ No.6
© INJNo.7
2 INJ No.8
4 INJ No.9
2 INJ No.10
—— least-squares

Toff detected value [ms]

R? = 0.9959

Toff measured value [ms]

Fig. 11 Comparison of Toff measured value and Toff

detected value



RERET4KE T > Y > AEEE ECU DR%

42.4. 7 1 — KINy 7HI4H

PR A IV 7 ORABREMCTTIiOT 4 — Fi3vy
Rl E 35 Z 55 72 & ¥ D Ti-Q ¥tk % Fig. 12 1287,

Fig. 12 &0, HIFRGTIZHAT Ti AEOERIZHE W TR
QDXL EMEKTETWBZ ENnb2r S, Z ORI
&0, MinTi % 46% KK § 5 Z & TE 72,

Max
— Min
-46% / ---- Average

3 Jerage
— = Dispersion from
[ : S average
£ et (2
: o)
° P g
// : a
Reduced MinTi  Previous MinTi
Ti [ms]

Fig. 12 Ti-Q characteristics after feedback control
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