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Abstract. This paper presented the analysis and design of a power amplifier circuit for a starch 

gelatinization power supply system. This circuit can realize some functions: High power, high 

efficiency, no distortion, good heat dissipation.  In order to meeting the requirements of the load, it 

outputted a certain signal power, The higher efficiency was to refer to the power supply of the DC 

power supply was converted into the power of the useful signal, with the advantages of  economic 

saving and more reliable performance. The circuit has been designed and made, including 

preamplifier, amplifier, filter circuit etc. This paper introduces the design process of combinational 

logic circuit and the working principle of the system. 
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1. Introduction 

In the gelatinization power supply system, the output stage of the circuit is required to output a 

certain amount of power to drive the load [1]. To meet this demand, we need to design a suitable 

power amplifier, which can amplify the original signal. Amplifier was the most basic functional 

circuit [2]. It converted small signals into large signals [3]. In accordance with the different 

requirements of the circuit output, the amplifier was divided into small signal power amplifiers and 

power amplifiers [4]. Small-signal amplifier actived devices in the linear range of work, Signal was 

not distorted.. Power amplifier was mainly to achieve high efficiency and high power output circuit 

[5]. The core was still the energy conversion circuit [6]. The higher efficiency was to refer to the 

power supply of the DC power supply is converted into the power of the useful signal, with the 

advantages of economic saving and more reliable performance [7, 8]. The power amplifier circuit 

should consider the problem of reducing the nonlinear distortion, the heat dissipation and the 

protection of the power amplifier tube [9]. 

2. Overall System Framework 

2.1 The principle of the power system 

In generally, the power supply system of the equipment was mainly composed of the driving circuit, 

power amplifier circuit, matching circuit, energy conversion device and feedback circuit. The 

principle of the power supply system of the power system was shown in fig. 1: 

 
Fig. 1 The principle of the power system 
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2.2 Working Process 

(1) Driving circuit 

Drive circuit generated the signal of a specific frequency to promote the work of the power 

amplifier. This signal can be a sinusoidal signal or a pulsed signal; the selected specific frequency is 

the transducer frequency. Currently, the frequencies used in system equipment are 10 kHz, 20 kHz, 30 

kHz, 40 kHz, and 100 kHz.  

(2) Power amplifier circuit 

Power amplifier was the core component of power, it has a variety of structural forms, class a 

power amplifier tube, class AB amplifier, B amplifier, switching amplifier. Power was generally 

ranging from 50W to 5000W.  

(3) Matching circuit 

Impedance matching circuit was designed to make the output impedance of the generator match 

with the transducer, and the transducer converted the electric signal to the output of the energy. 

(4) Feedback circuit. 

Feedback circuit, mainly to provide two aspects of the feedback signal: the output power feedback 

signal and frequency feedback signal. 

(5) Energy conversion device 

The power output of the energy conversion device was converted to the output of the power output, 

and the normal function of the system was accomplished. 

3. Operating Principle 

Usually we studied the four aspects of the problem the output power of the amplifier circuit, 

efficiency, distortion and heat dissipation. 

First, the output power was as large as possible. Because the greater the output power, when the 

small signal input, the linearity of the better, the distortion will be smaller. 

Second, never has a circuit been as efficient and accurate as the power amplifier circuit. As the 

power amplifier circuit in the last stage of the amplifier, so often work in high voltage, high current 

circumstances, and the vast majority of the energy consumed in the power amplifier at this level, so 

the level of power consumption directly determine the level the power consumption of the entire 

circuit. 

Third, the nonlinear distortion was studied theoretically.  The results showed that the image 

distortion was smaller and the compaction ratio is greater. As the power amplifier circuit to output as 

much power as possible, then the device was often used in extreme operating conditions, the transistor 

would inevitably appear nonlinear distortion, and how to reduce this distortion was the key to our 

facing problem. 

Fourth, heat radiation was the crux of all key technologies. As the power amplifier circuit for a 

long time in high-power state, so the circuit would heat, improper burned the power tube, so a good 

power amplifier circuit, there must be a good heat dissipation. 
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4. Circuit Design 

 
Fig. 2 Power amplifier circuit diagram 

Parameter calculation: 
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According to the verification of the actual circuit, the design of the control circuit was able to 

complete its function. 

5. Summary 

The power amplifier circuit were designed to determine the program, qualitative analysis, and then 

calculate the parameter values, welding would be measured after the success of debugging. Until it 

reached the expected design requirements, and then batched production. To achieve better results, 

setting the practice can be divided into the design process analysis of the above steps.  
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