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Abstract 
To improve the address discharge delay in the high Xe condition, 

the address discharge delay and the Vt closed-curve after reset-

period relative to the number of sustain pulses were investigated 

under variable Xe contents (11, 15 and 20%). It was observed that 

the formative time lag was increased as Xe content was increased 

and the number of sustain pulses on the prior subfield was 

increased. To equalize the address discharge delay among the 

subfield, the hold time and the slope of falling reset was modified 

under the variable number of sustain pulses on the prior subfield. 

It was observed that the formative time lag was reduced as the 

hold time of falling reset was decreased and the slope of falling 

reset was slow. 

 

1. Introduction 
For the realization of the full high-definition plasma display 

panels (full-HD PDPs), the high-speed address has become one of 

the most important issues, especially under the address-display-

separated (ADS) driving method [1, 2]. The full color images are 

displayed as a result of superposition of the on- and off-cell states 

during one TV-field. Thus, the successful display of various 

images strongly depends on how uniformly the wall charges on 

three electrodes maintain among the subfields. The non-uniform 

wall charge variation causes the unstable address discharge [3]. 

Moreover, as the Xe content increases to improve luminous 

efficiency, the address discharge delay becomes much longer. In 

this sense, the maintenance of the constant wall voltage within the 

cells among the subfields is very important factor for the high-

speed address in the high Xe condition. 

In this paper, the address discharge delay was classified with the 

Tf (= formative time lag) and Ts (= statistical time lag) and it was 

investigated to know the address discharge characteristic under 

the high Xe condition. Also, the wall voltage distribution after the 

reset-period using the Vt closed-curve method was investigated to 

explain the difference of the address discharge characteristic 

according to the Xe content. Based on the address discharge 

characteristics and the wall voltage distribution relative to the Xe 

content, the experiment changing the hold time and the slope of 

falling reset in the selective reset-period to improve the address 

discharge delay in the high Xe condition is progressed. 

 

2. Experimental Set-up 
A 42-inch AC-PDP filled with a Ne-Xe(11%, 15% and 20%)-

He(51%) gas mixture at 450 Torr was used as a test panel. The 

test panel had a conventional ac-PDP structure with square barrier 

ribs and three electrodes such as two sustain and one address 

electrodes. 

Figure 1 shows the Vt closed-curves under zero wall voltage 

condition according to Xe contents. Vf_AY was 230V on Xe 11%,  
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Figure 1. Vt closed-curves according to Xe contents. 

 

 

Figure 2. Driving waveforms employed in this study. 

 

Table 1. Driving voltage in figure 2. 
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(b) Ts 

Figure 3. Address discharge delay time relative to the number 

of sustain pulses on prior subfield under variable Xe contents. 

 

 

242V on Xe 15% and 267V on Xe 20%. Vf_XY was 314V on Xe 

11%, 332V on Xe 15% and 365V on Xe 20%. As shown fig. 1, 

the firing voltage was increased as the Xe content was increased. 

Figure 2 shows the driving waveforms employed in this study. 

The driving voltage in fig. 2 is shown in table 1. To know the 

characteristics of address discharge according to the number of 

sustain pulses on the prior subfield under the variable Xe contents, 

the address discharge delay and the Vt closed-curve were 

measured on the address-period after the selective reset-period. To 

equalize the cell voltage condition between the A and Y 

electrodes after the selective reset-period, the voltages of reset-

period such as Vnf, Ve were same in all Xe content. Based on the 

characteristics of address discharge, to improve delay of the 

address discharge, the hold time of falling reset (i.e. t_Vnf) and the 

slope of falling reset as shown in fig. 2 were modified. 
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Figure 4. Vt closed-curves after reset-period relative to the 

number of sustain pulses on prior subfield under variable Xe 

contents. 



 

 

(a) Conventional reset waveform 

 

(b) Modified reset waveform, case 1 

 

(c) Modified reset waveform, case 2 

Figure 5. Modified reset waveforms to equalize address 

discharge delay among subfields. (a) is conventional reset 

waveform, (b) is modified reset waveform shortening hold 

time of falling reset, and (c) is modified reset waveform had 

slow slope of falling reset. 

 

3. Results and discussion 
Figure 3 shows the address discharge delay time relative to the 

number of sustain pulses on the prior subfield to know the address 

delay characteristic on each subfield. The Tf was increased as the 

Xe content was increased. The increase of Tf according to the 

increase of the number of sustain pulses on prior subfield was 

increased as the Xe content was increased, also. The Tf was 

increased 40 � in Xe 11%, 61 � in Xe 15%, and 88 � in Xe 

20% as the number of sustain pulses was increased from 2 to 200. 

Meanwhile, the Ts was similar in all Xe contents. The Ts was  
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(b) Case 2 

Figure 6. Address discharge delay time of modified reset 

waveform. 

 

decreased as as the number of sustain pulses was increased 

because of the increase in priming particles [4]. 

Figure 4 shows the Vt closed-curves after reset-period relative to 

the number of sustain pulses on prior subfield under variable Xe 

contents. The difference of cell voltage between the A and Y 

electrode was increased as the Xe content was increased in fig. 4. 

This means the selective reset cannot equalize the wall voltage 

distribution perfectly in every subfield under the high Xe 

condition. The cell voltage between the A and Y electrode was 

increased 6V as the number of sustain pulses was increased from 

2 to 200. Also, the increase in cell voltage causes the increase of 

Tf in fig. 3. 

Figure 5 shows the modified reset waveforms to equalize the 

address discharge delay among the subfields had the variable 

number of sustain pulses under the high Xe condition. As the Tf is 

decided by cell voltage, to minimize the difference of cell voltage 

according to the number of sustain pulses as shown in fig. 4 (c), 

two cases of the modified reset waveform were proposed in fig 5 



 

(b) and (c). Fig. 5 (a) is the conventional reset waveform. Fig. 5 

(b) is the modified reset waveform shortening the hold time of 

falling reset to reduce the recombination of wall charge between 

the A and Y electrode for falling reset-period. The IR waveform 

was cut at the end of falling reset-period in modified waveform, 

case 1, as compared with the IR waveform of the conventional 

case. Fig. 5 (c) is the modified reset waveform had the slow slope 

of falling reset to make the recombination of wall charge between 

the A and Y electrode weakly for falling reset-period. The peak of 

IR waveform was low for falling reset-period in modified 

waveform, case 2, as compared with the IR waveform of the 

conventional case. 

Figure 6 shows the address discharge delay of the modified reset 

waveform. To equalize the cell voltage between the A and Y 

electrode according to the number of sustain pulses, the t_Vnf was 

15 � in case of the number of sustain pulses was from 2 to 5, 

same as the conventional case, 2 � in case of the number of 

sustain pulses was from 10 to 200 in case 1. The difference of Tf 

between the number of sustain pulses was 2 and 200 was 33 � in 

the modified reset waveform that was 55 � reduced compared 

with the convention case as shown in fig. 6 (a). As the same 

purpose of case 1, the slope of the falling reset-period was 3.3 

V/� in case of the number of sustain pulses was from 2 to 5, 

same as the conventional case, 2.3 V/� in case of the number of 

sustain pulses was from 10 to 200 in case 2. The difference of Tf 

between the number of sustain pulses was 2 and 200 was 19 � in 

the modified reset waveform that was 69 � reduced compared 

with the convention case as shown in fig. 6 (a). 

 

4. Conclusion 
The increase of Tf according to the increase of the number of 

sustain pulses on prior subfield was increased as the Xe content 

was increased. In this sense, it was important that equalizing the 

Tf in the variable number of sustain pulses under high Xe 

condition for the high speed addressing. As the Tf is decided by 

cell voltage, to minimize the difference of cell voltage according 

to the number of sustain pulses, two cases of the modified reset 

waveform were proposed. In case 1, the difference of Tf between 

the number of sustain pulses was 2 and 200 was 33 � by 
shortening the hold time of falling reset. In case 2, the difference 

of Tf between the number of sustain pulses was 2 and 200 was 

19 � by the slow slope of falling reset. 
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