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摘要 

I 

摘 要 

随着信息技术的飞速发展，现代化的设备对电源系统的质量提出了新的要

求。由于市电电网存在着波动，干扰现象较为严重，会给一些重要的仪器带来不

可估计的冲击，而一些设备对于电源频率的特殊要求，促使逆变电源的出现。逆

变电源，即是把不符合设备要求或是不能很好的满足设备需要的原始电能转换为

高质量的符合设备工作要求的电能。其核心技术部分为调制方式的选择以及后续

滤波器及控制器的设计。同时在电源系统的日常管理维护中，计算机技术的发展

使得管理智能化得到了体现，友好的人机界面能有利于更好的监测各模块的工作

状态，同时可以随时升级下位机软件。本文根据实际需要，制作了一台三相逆变

电源。 

在本文中，首先对逆变电源系统基本结构和控制策略作了简要的介绍，并就

调制方式进行比较分析，最终选择了 SVPWM 调制方式。同时根据应用需要，通过

计算，设计了逆变桥驱动电路、逆变桥输出电路、输出滤波器、电压电流检测电

路、工作环境温湿度监测电路及串口通信电路。同时编写下位机控制软件，给出

相应的程序流程图。本系统主控芯片采用 TI 公司的 TMS320F2812 DSP 处理器，

由其内部的事件管理模块 EVA 产生 SVPWM 调制信号，同时利用其 A/D 模块进行必

要参数的读取，将参数供给处理器内部进行控制,通过 GPIO 口模拟 IIC 读取环境

的温湿度，利用串口通讯功能，参数被送到上位机进行显示。处理器内部的 Boot 

ROM 使得在线更新逆变模块的固件得以实现，利用 DSP 的 SCI 串行通信口，将固

件从上位机下载到下位机进行固件的更新。设计的上位机程序不仅有各逆变模块

工作状态的实时显示，还能从上位机向下位机发送常用命令，固件的在线更新也

是包含在上位机里面的。 

系统的设计很好的利用了 DSP 处理器的内部模块，也是由于大部分的功能模

块都是集成在芯片内部，这样能够很好的保证系统的可靠性和稳定性。文章在最

后给出了实验的结果，并结合原来的设计需要进行了分析。 

 

关键词：SVPWM  双环控制  电源管理 
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Abstract 

II 

Abstract 

With the rapid development of information technology, higher quality of the 

power system has been raised by the modern equipments. Electricity grid has 

fluctuations, and its interference is serious, which would bring incalculable impacts to 

the important instruments, meanwhile, some equipments have the special 

requirements of power frequency, all of these promote the emergence of the inverter. 

There are power supplies which do not meet the requirements of the equipments, 

inverter is the very thing to solve the problem, it can covert those power supplies into 

high-quality power. The core technology of the conversion is the choice of modulation 

and the follow-up filter, and also the controller designing. While the daily 

management of power system maintenance, computer technology makes the 

management of intelligence has been reflected, friendly interface can help people 

monitor the working status of each module better, while people can upgrade the 

software of the controller chip anytime needed. According to the actual needs, we 

produced a three-phase inverter. 

In this paper, the basic structure of the inverter system and controlling strategies 

were introduced in detail and then the paper did the further analysis of the modulation, 

we chose the SVPWM modulation finally. At the same time, according to the actual 

needs, we designed the circuit of the driver, inverter output bridge and filter after 

calculation. Then we program the next-bit machine control software, the 

corresponding program flow charts were provided in the paper. The main controller 

chip using in this was TI's TMS320F2812 DSP processor, we use its internal 

comparison module to generate SVPWM modulation signals, while use its A/D 

module to monitor the necessary parameters, which would be used to control the 

output. Combined with serial communication module, the parameters could also be 

sent to the computer, these would be displayed on the screen. Boot ROM inside the 

processor makes the online firmware update inverter module’s controller chip, with 

the help of the DSP's SCI serial communication ports, the firmware can be transferred 
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from the host computer to the next bit machines. The application running on the 

computer could not only display the state of the inverter module real-time, but also 

send common command from the host computer to the lower computer; the online 

firmware updating was also included in computer application. 

We have made a good use of the DSP processor's internal modules, and because 

most of the functional modules are integrated in the chip, the system’s reliability and 

stability can be well guaranteed. In the end, the experimental results were given, and 

then we analyzed them compared with the original design requirements. 

 

Keywords: SVPWM; Double cycle control; Power management； 
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