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Monitoring and Diagnosis Sensor for Automotive Lead-Acid Batteries
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Automakers have been developing the next-generation automotive systems such as
idling stop/start systems (ISS) and micro hybrid (Micro-HEV) systems in order to
improve the fuel efficiency and to reduce the exhaust gas emissions. In such systems,
the lead-acid battery is used in a partial-state-of-charge (P-SOC) condition and the
battery monitoring system is required to warn the user about the unacceptable level
of the functional capacity and battery replacement timing.

The battery monitoring system for the ISS vehicles has been developed with a battery
monitoring algorithm of high accuracy. The algorithm consists of three elements:
idling stop diagnostic criteria, replacement diagnostic criteria, and SOC estimation.
The reliability of the battery monitoring system has been improved by using newly
developed algorithm. We also developed custom IC for the monitoring system, which

in expected to reduce its size and cost.
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Fig.1  Requirement for battery monitoring.
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Fig.2 Basic configuration of the idling stop/start system.
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Fig.3 Battery voltage at engine start.
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Fig.4 Relationship between SOC and Vst.
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Fig.5 Reliability improvement plan. Fig.6  Algorithm of diagnostic criteria for idling stop.
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Table 1 Calculation method of monitoring parameters.
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Fig.7 Algorithm of diagnostic criteria for replacement.
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Fig.8 Algorithm of SOC estimation.
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Fig.11  SOC errors of deteriorated batteries.
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Fig.12 Configuration of battery monitoring system.
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Fig.13 Appearance of battery monitoring system.
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Table 2 Characteristics of battery monitoring system.
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