
298                             Journal of Power Electronics, Vol. 6, No. 4, October 2006                 
 
  
 
 

JPE 6-4-3 

A Simple ZVZCS Sustain Driver for a Plasma Display Panel 
 
 

Kang-Hyun Yi*, Sang-Kyoo Han**, Seong-Wook Choi*, Chong-Eun Kim* and Gun-Woo Moon*† 
 
 

†*Dept. of Electrical Engineering, KAIST, Daejeon, Korea 
**School of Electrical Engineering, Kookmin University, Korea  

 
 

ABSTRACT 
 

A high efficiency and low cost sustain driver for a plasma display panel (PDP) utilizing a current pumping method is 
proposed. The main concept of the proposed circuit is using the current source to charge and discharge the panel. As a 
result, all power switches can achieve zero voltage switching (ZVS) and every auxiliary switch can also achieve zero 
current switching (ZCS). Since the inductor current can compensate for the discharge current, the current stress of all the 
power switches can be reduced considerably. Furthermore, it has features such as a simpler structure, less mass, lower cost, 
and lower electromagnetic interference than in previous circuits. 
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1. Introduction 
 

Plasma displays panels (PDPs), invented at the 
University of Illinois in 1946 by Prof. Bitzer and Prof. 
Slottow, have been praised for their large screen size, wide 
viewing angle, long life, high contrast ratio and thinness. 
Therefore, it is obvious that PDPs are the best candidate 
for high-definition televisions (HDTVs) with high 
resolution. Fig. 1 shows the simplified structure of a PDP 
with three electrodes. It consists of two glass plates filled 
with chemically stable rare gases, helium (He) or xenon 
(Xe) and it is comprised of transparent X and Y sustain 
electrodes covered with a dielectric layer on the face plate 
and address electrodes perpendicular to the sustain 
electrodes on the back plate. A desired color can be 

realized by exciting the phosphors on the addressing 
electrode to emit visible light with the ultraviolet photons 
generated by the gas discharge [1]. 

 

 

Fig. 1  Simplified structure of PDP with three electrodes 
 

Generally, PDPs have been driven by the address 
display separation (ADS) method. The driving operation is 
divided into three periods: reset, addressing, and 
sustaining periods, as shown Fig 2. During the reset period, 
a high voltage (usually larger than 340V) is forced 
between electrode X and electrode Y to initialize all the 
cells in order to obtain the same conditions for all the cells. 
In the addressing period, wall charges are accumulated in 
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6. Conclusion 
 

A new current-pumping PDP sustain driver circuit has 
been proposed to overcome the drawbacks of the prior 
circuits. This circuit features a simpler structure and lower 
production cost. Moreover, the main power switches are 
turned on under a zero voltage condition and the auxiliary 
switches are turned off under a zero current condition. 
Therefore, it demonstrates higher efficiency and lower 
EMI noise. Furthermore, since the panel discharge current 
is compensated, it shows a low current stress and low 
conduction loss. In addition, it enables light for the panel 
without having to consider parasitic component effects.  
Lastly, the proposed sustain driver can be designed easily 
without consideration of the parasitic components and can 
promise fast transient time ∆T according to the values 
designed. Therefore, the proposed circuit is expected to be 
very suitable for energy recovery circuits for 
high-definition PDP TVs. 
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