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Auto Expo 2012

DENSQO's New Starter for Stop/Start Systems

— Shortens Waiting Time when Restarting the Engine —

When it comes to stop/start engines, engine restart times are critical to the driver’s piece-of-mind.
DENSO's new starter, Tandem Solenoid (TS) starter, shaves up to 1.5 seconds off the restart
time when restarting the engine, compared to the company’s previous models.

The starter, designed specifically for stop/start systems, uses the world’s first mechanism to
separately control the forward shift of the pinion gear and the motor rotation, which allows for a
quicker restart. This enables engine to restart while it is still rotating. This shortens the waiting
time when restarting and allows for a smoother engine feel at start-up.

To start the engine, starters shift the pinion gear forward to mesh with the engine ring gear to
transmit the rotational force of the starter motor through the pinion gear. The conventional
stop/start system starter, which has a mechanism that conjunctionally shifts the pinion gear and
energizes the motor for rotation, is not capable of restarting when the engine is rotating — or while
the engine is coasting after the vehicle is stopped. Because of this lag time, it is possible the driver
may wait up to 1.5 seconds when restarting the engine after the engine is stopped.

With the TS starter, if the engine is rotating fast, the motor is first energized to increase the pinion
gear speed and then the pinion gear is shifted forward when the rotation of the ring gear and
pinion gear are close. When the engine is turning slowly enough for the two gears to be
connected, the pinion gear is first moved forward, and then the motor is powered.

To help improve fuel efficiency and reduce CO2 emissions, stop/start systems automatically stop
the engine while the vehicle is waiting at stop lights or is stopped for other reasons. Demand for
stop/start systems is expected to grow as fuel economy requirements and CO2 emissions
regulations become more stringent.

DENSO has produced starters since its foundation and began mass-producing stop/start starters
in 1999. DENSO will continue to develop products that, not only feature high reliability, but also

increase fuel efficiency while reducing CO2 emissions.
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