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Abstract 
A negative waveform having inverted polarity of 

conventional waveform during reset and sustain periods 
was proposed to improve the driving characteristics. In 
order to control the negative wall-charge distribution, a 
positive bias on the scan electrode was applied during 
reset period. Compared to 0 V scan-bias condition, at 8 
V scan-bias the formative time lag was improved about 
23.95 % and the average time lag was improved about 
14.91 %. All experiments were performed with the 42-
inch PDP module in XGA resolution. 

 
 

1. Introduction 
 

In display devices, the resolution of an image is one 
of the important factors that decide an image quality. 
As demands for the display devices with full HD 
resolution are growing, many researches on high 
resolution display have been performed.  

The plasma display panel (hereinafter “PDP”) was 
one of the promising technologies for large area flat-
panel displays [1, 2]. The ADS (Address Display 
Separated) driving method is considered to be the 
most suitable scheme for stably driving ac PDPs. 
However, it is still inescapable from the problem that 
the sustain period decreases as the necessary address 
period increases. 

A negative waveform having inverted polarity of 
conventional waveform during reset and sustain 
periods was proposed to improve the high speed 
driving characteristics in ac PDP [3-6]. A bias voltage 
on scan electrode (hereinafter “scan-bias”) was 
applied during reset period to improve the time lag of 
address discharge. Without the positive scan-bias, the 
negative charges were accumulated on the scan and 
address electrodes during reset period. The remained 
negative charges on the address electrode could be 
degraded the addressing characteristics. Therefore, 
with the proper positive scan-bias, the amount of 

negative charges on the address electrode could be 
reduced. All experiments were performed with the 42-
in. conventional PDP module and to evaluate the 
address characteristics the discharge time lags were 
measured. 

 
 

2. Experimental Set-up 
 

Figure 1 showed the backside of 42-in. tested PDP 
module in XGA resolution. The reset pulse was 
applied to X (= sustain) electrode and the scan-bias 
voltage was applied to Y (= scan) electrode during 
ramp-up period. 

 
 

 
Fig. 1.  42-inch tested PDP module with the 

negative waveform driving board. 
 
 

The voltages applied to the test panel were shown in 
Table 1. During experiments all voltages were fixed 
except the scan-bias. 
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TABLE 1. Reference voltage for experiments 

Factor Voltage [V] 

Set Up (Vset-up) 210 

Sustain (Vs) 195 

Set Down (Vset-down) 120 

Z Bias (Vbb) 89 

Scan (Vscan) 125 

Address (Va) 65 

Scan-bias (Vsb) 0 ~ 12 
 
 

Figure 2 showed the tested negative waveform with 
the scan-bias during ramp-up reset period. The scan-
bias (= Vsb) can be varied from 0 to 12 V. 

 
 

 
Fig. 2.  Positive scan-bias applied on scan 

electrode during ramp-up period. 
 
 

3. Results and discussion 
 

The black luminance depending on Vsb was shown 
on Figure 3. If the bias was increased over 8 V, the 
black luminance was increased rapidly. Considered 
the contrast ratio, Vsb was set lower than 8 V during 
experiments. Figure 4 showed black images 
depending on different Vsb. At Vsb = 12 V, undesired 
discharges were caused so that the black level was 
poor. 

 
 

 
Fig. 3.  Black luminance depending on Vsb. 

 
(a) Vsb=0V           (b) Vsb=12V 

Fig. 4.  Black images depending on Vsb. 
 
 

The discharge time lag was measured at Vsb = 0 V 
and 8 V. For the measurements, each R, G and B dot 
pattern at 1 grey level was selected. 

 
 

 
(a) Red cell 

 
(b) Green cell 

 
(c) Blue cell 

Fig. 5.  Distribution of IR emission from address 
discharge during 5,000 sweep times. 
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Figure 5 showed the distribution of IR from address 
discharges at appointed sub-pixel. When Vsb was 
applied on scan electrode, distribution of IR emission 
was shifted to left side and the discharge time lag was 
reduced. 

 
 

 
(a) Red cell 

 
(b) Green cell 

 
(c) Blue cell 

Fig. 6.  Comparison of Tf depending on Vsb. 
 
 

Figure 6 showed the results of Tf and Tavg depending 
on different Vsb. At Vsb = 8 V, the formative (= Tf) and 
average discharge time lags (=Tavg) were shorter than 
Vsb = 0 V case. In R, G and B sub-pixels, the 
formative time lag was reduced about 35.43 %, 
33.25 % and 3.16 % respectively. 

 
 

As shown in Figure 7, the average time lag of each 
sub-pixel was reduced about 22.96 %, 12.40 % and 
9.37 % respectively. 

 
 

 
(a) Red cell 

 
(b) Green cell 

 

 
(c) Blue cell 

Fig. 7.  Comparison of Tavg depending on Vsb. 
 
 

4. Summary 
 

The positive scan-bias applied on scan electrode 
during reset period was improved discharge time lag 
significantly. Because of the scan-bias voltage, more 
negative wall-charges were accumulated on scan 
electrodes were reduced on address electrode. It 
caused the discharge ignition during address period 
easily. In each R, G and B sub-pixel, the formative 
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time lag was reduced about 35.43 %, 33.25 % and 
3.16 % respectively and the average time lag was 
reduced about 22.96 %, 12.40 % and 9.37 % 
respectively. 
Our studies can be applied to the Full HD or higher 

resolution PDPs and the negative waveform can be a 
good candidate to realize the high speed addressing. 
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