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A Study on Design and Analysis of Module Control Method
for Extended Use of Rechargeable Batteries in Mobile Devices
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Abstract

This paper proposes a dynamic clock supply control algorithm and a system load power
stabilization algorithm that minimizes the power consumption of the sensing system, which accounts for
the largest percentage of power consumption in mobile devices, to extend the usage time of the
rechargeable battery mounted on the mobile device. The dynamic clock supply control algorithm can
reduce the power consumed by the sensing system by configuring a circuit to cut off the power of the
sensing system and by recognizing the state of low sensor change and adjusting the measurement cycle.
The system load power stabilization algorithm is an algorithm that controls the power of the
surrounding module according to the power consumption state, and when it requires a lot of power, it
controls the clock supply to stabilize the operation. The experimental results confirmed that applying
only the dynamic clock supply control algorithm reduces the power consumed by the sensing system by
17%, and applying only the system load power stabilization algorithm reduces power consumption by
9.3%, enabling it to operate stably in situations that require a lot of power such as image processing.
When both algorithms were applied, the power consumption of the battery was reduced by 67%
compared to before applying the algorithm. Through this, the reliability of the proposed method was
confirmed.

Keywords: Dynamic sensing interval management algorithm, Mobile devices, Battery life, Low-power
protocol communication, Battery Power Control
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Figure 2. Electronic Circuit Power Consumption Distribution by Category
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Operating Frequency Up to 240 MHz
RAM 520 KB SRAM

Wireless Connectivity

Wi-Fi(802.11 b/g/n), Bluetooth v4.2 BR/EDR and BLE

Analog Intput

12-bit SAR ADC up to 18 Channels

Power Consumption Modes

Active Mode, Sleep Mode, Deep Sleep Mode

Power Requirements 2.2V to 3.6V
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Table 3. Power consumption by sensor
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Power Mode working current
MQ135 (Gas Sensor) 950 mwW
DHT11 (Temp/hum Sensor) 12.5 mW
PM2008 (Dust Sensor) 500 mW (working)
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Power Mode Approximate Power Consumption
Active Mode 80 mA ~ 260 mA
Modem Sleep Mode ~20 mA
Light Sleep Mode 0.8 mA
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Table 6. Daily Average Battery Consumption Based on Algorithm Application Status
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Applied Algorithm Approximate Power Consumption
Before Algorithm Application 19.2%
Dynamic Clock Supply Control Algorithm 16%
System Load Power stabilization Algorithm 9.3%
Application of Both Algorithms 8.8%
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