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Abstract--The conventional plasma TVs has used the driving 
circuit with two polarities during the reset- and scan-periods. 
The proposed driving circuit uses only positive voltage level 
during the reset- and scan-periods, so that a low cost driving 
circuit is available. 

I. INTRODUCTION 

The plasma-TV has become a competent flat TV in the 
commercial TV market, thanks to its large screen size, wide 
view angle, high dynamic contrast ratio, and fast response 
suitable for various dynamic motions. Recently, the realization 
of the low cost driving circuit has been required to compete 
with other flat TV such as a LCD-TV. In the conventional 
plasma-TVs, the driving circuit has two polarity voltage levels 
(i.e., positive and negative levels), especially during the reset- 
and scan-periods, for the stable driving of the millions of the 
PDP cells. This two voltage levels causes the cost of the 
driving circuit to be higher. 

Accordingly, this paper proposes a cost-effective driving 
circuit with only one voltage level, especially during the reset- 
and scan-periods. The stable operation such as gray level 
expression is examined under the cost-effective driving 
condition in 42-in. plasma TV. 

II. CONVENTIONAL PLASMA-TV AND ITS DRIVING CIRCUIT 

AND WAVEFORMS 

Fig.1. shows the electrode configuration of commercial HD 
plasma-TV and its cell structure of single pixel with three 
electrodes, X, Y, and A. As shown in Fig. 1, a single pixel is 
the minimum unit for displaying a full color image, and 
consists of three cells emitting the red, green, and blue lights 
based on the stimulation of R, G, and B phosphor layers by 
vacuum ultraviolet (VUV: 147nm) produced from a He-Ne-
Xe plasma discharge. The three electrodes are positioned as 
shown in Fig. 1 where X electrode is sustain one, Y electrode 
is scan one, and A is address one. Electric power is supplied 
to produce the plasma discharge via these three electrodes. 

Sustain (X) and scan (Y) electrodes are covered with 
MgO protection layer, and address electrode (A) is covered 
with phosphor layer, respectively [1]. The conventional 
plasma TVs have been driven by the subfield method under 
the address- display-separation (ADS) method [2].  
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Fig. 1. Electrode configuration of commercial HD plasma-TV and its cell 
structure of single pixel with three electrodes, X, Y, and A.  

 
In the subfield method under the ADS driving scheme, one 
TV-field consists of about 10 subfields. Each subfield is 
divided into three periods: reset-, scan- (or address-), and 
sustain-periodsi, as shown Fig. 2 (b). 

During the reset-period, a high positive voltage greater than 
300 V is applied between the Y- and X-electrodes to obtain 
the same initial conditions for all cells. In scan-period, the 
wall charges are re-accumulated only in the image display 
cells (on-cells) by applying the Vy with two polarities to the 
Y-electrode, the Vx with positive polarity to the X-electrode, 
and the Va to the A-electrode, simultaneously. In the last 
period, sustain, the discharges are produced only in previously 
scanned cells (i.e., on-cells), Finally, the desired image can be 
displayed in the panel. Fig. 2 (a) showed the block diagram of 
the conventional ac PDP driving circuit composed of the X-Y 
sustain, reset, X-Y scan circuits. 

III. PROPOSED DRIVING CIRCUIT AND WAVEFORMS 

Due to the advanced MgO characteristics [3], the firing 
voltage for producing stably the plasma within the cells has be 
en reduced [4]. Under the improved panel condition, it is 
possible to use only the positive voltage level during the reset- 
and scan-periods.  

Nonetheless, this kind of the driving waveforms, i.e., the 
driving waveforms with only one polarity has not been used in 
any plasma-TV so far. 
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Fig. 2. Block diagram of (a) conventional ac-PDP driving circuit and (b) 
corresponding driving waveforms. 
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Fig. 3. Block diagram of (a) proposed ac-PDP driving circuit and (b) related 
driving waveforms. 

 
Fig. 3 (a) show the schematic diagram of the proposed driving 
circuit with only one polarity and Fig.2 (b) shows the related 
driving waveforms applied during the reset-, scan-, and 
sustain-periods. Comparing the reset-driving waveforms of 

Figs. 2 (b) and Fig. 3 (b), two ramp set voltages with positive 
voltage level are used as the proposed reset waveform so as to 
accumulate the wall charges necessary for the stable address 
discharge. The two positive ramp waveforms in Fig. 3 (b) 
enable the application of the scan waveform with only 
positive voltage level to be applied to the Y electrode during 
the scan-period. 

 Comparing the driving circuits of Fig. 2 (a) and Fig. 3 (a), 
the number of switch is reduced from 13ea to 8ea, the number 
of gate driver IC from 7 to 5, in the proposed driving circuit. 
In addition, in the proposed driving circuit, the PCB size is 
also reduced and simultaneously the circuit element cost in 
SMPS is cheaper due to the low one polarity voltage level. IN 
Table 1, the detailed specification of the electronic 
components in 42-in. plasma TV are compared for both 
conventional and proposed driving circuits. 

 
TABLE 1.  

COMPARISON OF SPECIFICATIONS OF ELECTRONIC COMPONENTS IN 42-IN. 
PLASMA-TV FOR BOTH CONVENTIONAL AND PROPOSED DRIVING CIRCUITS 

 
 Conventional circuit Proposed circuit 

Switches 13EA 8EA 
Diodes 4EA 4EA 

IR2113: 4EA IR2113: 3EA 
Gate Drive IC 

HCPL-0314: 3EA IR8238:1EA 
Cost $30 $22 

IV. CONCLUSION 

The conventional plasma TVs has used the driving circuit 
with two polarities during the reset- and scan-periods. Under 
the low firing voltage condition, it is possible to use only the 
positive voltage level during the reset- and scan-periods. 
Nonetheless, this kind of the driving waveforms, i.e., the 
driving waveforms with only one polarity has not been used in 
any plasma-TV so far.  The driving waveform and circuit 
employing only positive voltage level during the reset- and 
scan-periods are proposed. Its validities are examined. 
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