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Abstract 

The embedded system is widely used in the current device devices, which effectively 
improves the intelligent level of the device and realizes the significant improvement of 
the application value of the device.From the current practical research, the volume of 
embedded system itself is very small, and the device that can provide energy is obviously 
small. Therefore, in order to realize the stable and continuous operation of the 
embedded system, we need to emphasize the low-power design of the system.The 
current embedded system emphasizes low power consumption in the process of design, 
but because of the specific problems in the design goal and direction, the low-power 
design effect can not achieve the expected results.In view of this situation, it is of great 
practical value to further strengthen the exploration and discussion, clarify the specific 
existence of the problem, and make use of the response measures on the basis of the 
problem.This paper analyzes the specific problems of low-power design of embedded 
system, and analyzes the effective coping strategies, which has a prominent effect in 
guiding practical work. 
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1. Introduction 

With the development of intelligent technology and automation technology, in the current equipment 

production and equipment manufacturing, the application scope of related technology is more and 

more common, so the intelligent and automatic level of equipment and devices has been significantly 

improved. From the specific analysis, in order to improve the intelligent level of important equipment, 

researchers actively try to add embedded system in the device.From the practical results, the 

embedded system can improve the overall intelligence of the device without changing the overall size 

of the device, which has outstanding value for the practical application of the device.According to 

the current information, embedded systems are widely used in many intelligent and automatic 

equipment with key application value.According to the analysis of the specific application of 

embedded system, its application stability and persistence are the key issues to be considered. To 

effectively solve this problem, we must realize the low-power design of embedded system.Based on 

this, it is of great practical significance to make clear the specific problems existing in the low-power 

design practice of embedded system and analyze the specific countermeasures. 

2. Overview of embedded system 

In practice, in order to carry out scientific design of embedded system and realize its low power 

consumption, it is necessary to make a comprehensive analysis and Discussion on the embedded 

system.From the concept of understanding, the so-called embedded system is specifically composed 

of hardware and software, which can operate independently [1]. From the analysis of the specific 

composition of embedded system, the software content only includes the software running 
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environment and its operating system.The hardware includes signal processor, memory, 

communication module and so on. Comparing the embedded system with the general computer 

processing system, it can be found that the embedded system has great differences. It can not realize 

the large capacity storage function, because there is no matching large capacity medium. Most of the 

storage media used are E-PROM, EEPROM Deng, etc. the API programming interface is the core of 

the software development platform. 

This paper analyzes the application of embedded system at this stage and finds that it has several 

outstanding features: 1) The embedded system is more specialized. From the current practice, based 

on different needs, embedded systems can achieve targeted design, especially its software can be 

designed for specific target groups, so its specificity is outstanding [2]. 2) Embedded system has the 

characteristics of small size, so its convenience and application effect is outstanding. 3) The 

implementation effect of embedded system is good, which can meet the practical needs. 4) Embedded 

system has outstanding tailorability, which makes the system have application flexibility. 5) 

Reliability and low power consumption. In terms of the specific use of embedded system, its main 

object is small application system, so in order to ensure the stability and continuity of system 

application, low power consumption is one of the main pursuit of system application. 6) Embedded 

system itself does not have the ability of self-development, and its design mainly uses the way of 

software and hardware cooperation. 

3. The value and significance of low power design of embedded system 

From the concept of understanding, power consumption specifically refers to the difference between 

the input power and the output power of the device. In addition, from the specific analysis, the 

embedded system works independently. If there is no output power, the electric energy consumed by 

the embedded system will eventually be converted into excessive heat consumption, which will bring 

a series of problems such as heat dissipation, energy waste, electromagnetic interference, stability 

reduction, security risks, etc. The emergence of these problems will lead to the application security 

and value of embedded system, so we need to emphasize the power consumption of embedded system 

in practice. 

From the comprehensive analysis, the reason why low-power design should be emphasized in the 

design practice of embedded system is that low-power design has the following outstanding 

significance for the specific use of embedded system: 1) Low power design can prolong the 

continuous working time of battery powered system [3]. 2) Low power design is necessary to prolong 

the service life and improve the stability of the system. 3) Low power design reduces the cooling 

requirements of the system. 4) Low power design helps to save energy. 5) Low power design can 

reduce the electromagnetic radiation of the system. 6) Low power design can improve the security of 

the system. In terms of embedded system design, there is a need to highlight the value of low power 

consumption in embedded system design. 

4. Problems in low power design of embedded system 

This paper analyzes the low-power design of embedded system, and finds that there are several 

prominent problems: 1) The basic principles are not followed in low power design practice. From the 

practical analysis, the adherence to the principle is of great significance to the solution of specific 

design problems. In practice at this stage, the principle is not accurate enough, so there are obvious 

flaws in low-power design [4]. 2) There are some problems in the use of system level hardware power 

control methods. From the practical analysis, in order to achieve the goal of low-power design, we 

need to make clear the specific methods of power control. There are some omissions in the use of 

current control methods, so the specific control effect is not high. In addition, in the design, more 

design contents which can achieve the purpose of low power consumption are ignored, so the design 

effect of the system is not ideal. 
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5. Solution of low power design problem in embedded system 

Based on the specific analysis, the current design practice of Low-Power Embedded system design 

problem is significant, so to solve the specific problem, we must take corresponding measures on the 

basis of the problem. The following are the solutions to specific design problems. 

5.1 Clear design principles 

In the low-power design practice of embedded system, it is necessary to define the low-power design 

principle of embedded system. According to the current research, the specific design principles are 

as follows: 1) The power supply voltage should be low rather than high, and the reduction of working 

voltage can significantly reduce the system power consumption [5]. 2) The clock should be slow 

rather than fast, so on the premise of meeting the demand, reduce the frequency of the system working 

clock as much as possible. 3) The system should be static rather than dynamic. When it is unnecessary, 

the system can be stopped, such as closing the working clock, stopping the access to memory, 

stopping the timing operation of the bus, etc. The overall design effect will be improved obviously 

by using relevant design methods on the basis of clear principles. 

5.2 Low power control method 

From the current analysis, in order to achieve the specific purpose of low-power design, the specific 

method of low-power control needs to be clear. The following is a discussion of low power control 

methods. 

The first is to select low-power devices [6]. In terms of the specific selection of low-power devices, 

there are three aspects: 1) CMOS devices have the characteristics of low power consumption and high 

input impedance. 2) When choosing a processor, we should not only pay attention to its computing 

speed, interface and function, but also its power consumption characteristics. 3) Power consumption 

should also be considered when selecting memory, interface controller and other devices. The second 

is to use low-power circuit and make full use of low-power mode. According to the practical analysis, 

the low-power circuit form needs to be designed based on the specific device application. The figure 

below is the schematic diagram of the low-power circuit form of a system. It is of great practical 

value to emphasize the operation of low-power mode on the basis of clarifying the form of low-power 

circuit. According to the analysis of the specific low-power mode, from the processor to various 

interface control and memory, many of them have different power consumption modes. The software 

controls the clock of S3C44B0X, and whether the generator provides clock to each functional module 

to realize the control of power consumption. 

 

Fig 1. Schematic diagram of low power circuit form of the system 
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The third is to choose low power supply circuit. The embedded system needs DC power supply. 

Usually, the primary DC power supply is provided by the external DC power supply or battery, and 

then the input voltage is converted into various voltages required by the circuit board by the DC-DC 

power supply circuit. DC-DC power supply circuit will generate power consumption, the lower the 

voltage conversion efficiency, the greater the power consumption [7]. In the low-power design of 

embedded system, the power consumption of the power circuit itself is a key factor to be considered. 

Based on the selection of low-power power supply circuit, the emphasis on time-sharing power supply 

is also of great significance for reducing power consumption. 

The fourth is to emphasize dynamic voltage and frequency regulation. From the current analysis, the 

power consumption of digital circuit is directly proportional to the working frequency and the square 

of the working voltage, so reducing the working frequency and voltage can significantly reduce the 

power consumption. In terms of dynamic voltage regulation, the power management module supports 

voltage regulation, adjusts the output voltage according to the instructions, so that the working voltage 

of the processor can adapt to its task load. The microprocessor itself supports DVS technology and 

can work normally within a certain voltage range. 

6. Conclusion 

To sum up, the power consumption reduction of the embedded system is of great significance to solve 

the operation problems of the system itself. Therefore, when designing the low-power embedded 

system, we should make clear the design problems and master the power control methods. In this way, 

the low-power design goal will be better realized.  
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