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Abstract 

The class Φ2 inverter is a new type of switched mode resonant inverter. These inverter are 
applicable for very high frequency application. In objective of the paper is to design and analyze, 
a class Φ2 inverter that is able to reduced the voltage stress, and improve the dynamic response. 
Class E resonant inverter cannot be used for high frequency application, because it produces high 
voltage stress across the switch. The suitable ballast and parallel resonant tank is prepared for 
class Φ2 inverter. In comparison with class E inverter, the class Φ2 has more dynamic response 
and lower switching voltage losses. 
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Introduction 

Resonant inverters are widely used in consumer electronics, telecom power supplies, and 
electronic ballasts. Compared to the PWM converters, it has many advantages, like low EMI, 
low switching loss, and high power density. The resonant tank can be made using various 
topologies including the commonly used ones such as parallel resonant tank, series resonant 
tank, LCC, LLC and LC-LC resonant tanks.The high efficiency and simplicity of resonant 
inverter allow the half bridge inverter to be widely used in electronic ballast. Compared to the 
half bridge topology, class E inverter has only one switching component, higher efficiency and 
simpler drive circuit. The class E amplifier has a very extensive application in electronic ballast.  
The presence of choke inductor in class E limits the dynamic response and the switching voltage 
stress is also high, that is almost 4.4 times the input voltage. With the development of a new type 
of resonant inverter called class Φ2 inverter that are able to reduces the voltage stress and 
replaces the choke inductor with a resonant element have n this way largely improved the 
dynamic response if the inverter. So class Φ2 inverter is another alternative prototype that can be 
used in electronic ballast. However, the presence of inductor in output portion of class Φ2 
inverter is in series with load, that make it unsuitable for producing a high output voltage pulse 
during ignition of the lamp. To overcome the problem of ignition, a parallel resonant tank has 
been connected to class Φ2 inverter and is presented in this prototype electronic ballast. The 
main advantage with resonant power conversion technique is its ability for eliminating turn on or 
turn off loss in semiconductor power devices, so that the converter can operate efficiently. The 
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result is improved dynamic response [2]. These inverter with amplifier on the same switching 
frequency.  

Result 

The closed loop systems designed so as to achieve and maintain the desired output condition by 
comparing it with the actual conditions. It is done by generating and error signal which is the 
difference between output and the reference input. 

 

Figure 1 Simulink Model of class Φ2 resonant inverter 

 

Figure 2 Voltage waveform of proposed inverter 

Conclusion 

The class Φ2 inverter was successfully implemented in this project and it is deduced that it is 
suitable at very high frequencies and rapid on/off control. The suitable ballast and class Φ2 
inverter with the parallel resonant tank is prepared for fluorescent lamp driver. In comparison 
with traditional ballast that are based class E, the class Φ2 can improve the dynamic response & 
reduce switching Voltage stress. Hence it is proved using closed loop simulation that  the 
performance of the class Φ2 inverter improveson using closed loop performance. The open loop 
simulation that is capable of providing output voltage of 48v and it varies as the load is 
disturbed. The dynamic response was improved on using PID controller and it provides constant 
output voltage is 100v; and it reduced the voltage stress. 
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