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ABSTRACT 

A new driving waveform was proposed to reduce the 
cost in PDP-TV based on Vt close curve by eliminating 
the common (X) board under the conventional 42-inch 
panel structure. Due to the serious misfiring problem 
during a sustain-period when applying the new driving 
waveform, the wall voltage was measured and analyzed 
after the reset-period using Vt close curve. As a result of 
adopting the proposed driving waveform designed using 
Vt close curve analysis, the cost of PDP module could 
reduce over 20 % compared with the conventional PDP 
module without any misfiring discharge. 

INTRODUCTION 

Plasma-TVs are considered the most promising 
candidate for digital television due to such conspicuous 
features as a slim-type large area (> 40-in.), self- 
emitting-based good color reproduction capability, wide 
dynamic contrast ratio, and fast response. Thus, to 
capture the TV consumer market and maintain a lead 
over other flat panel display devices, the development 
of a low-cost driving technology for plasma TVs has 
become a critical issue. Most recent efforts have 
focused on reducing the address voltage [1], a single 
scan method [2], and decreasing the number of 
electrical parts. However, if the millions of PDP cells 
could be driven by applying the driving waveforms to 
only the scan and address electrodes without applying 
any driving waveform to the common electrode, the 
driving cost could be considerably reduced due to the 
elimination of the common driving board alone. 

This paper presents a new cost-effective driving 
method without applying the driving waveform to the 
common electrode, hereinafter, this method is simply 
called the EX (Eliminating X) driving method. In the 
proposed EX driving method, the Vt close curve [3, 4] 
method is used to analyze the changes in the wall 
voltage to prevent a misfiring discharge. In particular, 
the effect of the status of the wall charges after a reset 
discharge on the sustain discharge characteristics is 
extensively examined. 

OPERATION PRINCIPLE 

Figs. 1(a) and (b) show the conventional and new EX 
driving waveforms and corresponding potential 
differences, V(Y-X) and V(A-Y). As shown in Fig. 1 (b), 
the new driving waveform, Vy applied only to the Y 
electrode has both positive and negative polarities, and 
the resultant potential difference, V(Y-X) between the Y 
and X electrodes is the same as that of the conventional 
driving waveform in Fig. 1(a). However, the new 
potential difference between the A and Y electrodes, 
V(A-Y) is quite different from that of the conventional 
driving waveform, especially after the ramp-up period. 
The different potential difference induces changes in the 
wall charges accumulating on the Y and A electrodes 
after the reset discharge. The positive and negative wall 
charges are accumulated on the Y and A electrodes, 
respectively, after the ramp-down period. In this case, 
because the value of Vnf2at the end of the ramp-down 
period is much larger than that of Vnf1, the polarities 
of the wall charges are exactly opposite to those of the 
wall charges accumulated during the ramp-up period. 
Consequently, when the positive sustain pulse during a 
sustain period is applied to the Y electrode, a misfiring 
discharge can be produced in the off-cells without 
address discharge due to the presence of the positive 
wall charges accumulating on the Y electrode. This 
result implies that the inversion of the polarity of the 
wall charges accumulating between the Y and A 
electrodes after the reset-period is the critical factor 
causing a misfiring discharge during the sustain-period 
with the EX driving method. 

ANALYSIS OF MISFIRING DISCHARGE  

Fig. 2 (a) shows the two different Vt close curves on 
the cell voltage plane measured before and after the 
reset-period when applying the conventional driving 
waveform in Fig. 1 (a). The six sides mean the threshold 
voltages, thus the inner region means a non-discharge 
region, while the outer region means a discharge region. 
The horizontal axis represents the potential difference, 
V(X-Y) (=VX-VY) between the X and Y electrodes, 
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whereas the vertical axis represents the potential 
difference, V(A-Y)(=VA-VY) between the A and Y 
electrodes. As shown in Fig. 2 (a), the cell voltage 
between the X and Y electrodes was not changed, 
whereas the discharge start threshold cell voltage 
between the A and Y electrodes was changed. This 
means that the changes in the accumulating wall 
charges occurred predominantly between the Y and A 
electrodes through the reset discharge. When the 
positive sustain pulse was only applied to the 
Y-electrode, the voltage vector was shown in (1) in Fig. 
2 (a). Conversely, when the positive sustain pulse was 
only applied to the X electrode, voltage vector was 
located on the horizontal axis, as shown in (2) in Fig. 2 
(a). In this case, in the off-cells with no address 
discharge, no misfiring discharge was induced during a 
sustain-period, because the sustain voltage vectors, was 
moved within the Vt close curve. On the other hand, to 
analyze the cause of the misfiring discharge induced 

when applying the driving waveforms in Fig. 1(b), the 
Vt close curve was measured after the reset-period in 
Fig. 2(b). In the conventional case of 2(a), the Vt close 
curve after the reset-period shifted lower, whereas in the 
case of Fig. 2 (b), the Vt close curve shifted upwards, 
meaning that the polarity of the wall charges 
accumulating between the Y and A electrodes was 
opposite to the conventional driving method. This 
inversion of the polarity of the wall charges is mainly 
due to the lower negative falling voltage, Vnf2 (<<Vnf1) 
in Fig. 1 (b). Consequently, unlike the conventional 
sustain waveforms in Fig. 1(a), when the sustain pulse 
with both positive (+Vs) and negative (-Vs) amplitudes 
was alternately applied to only the Y electrode, the 
sustain voltage vectors were moved, as shown in (1) and 
(3) in Fig. 2 (b). This Vt close curve measurement result 
confirmed that the positive sustain voltage (+Vs) applied 
during a sustain-period induced a misfiring discharge 
between the Y and A electrodes. In this case, the shape  
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Fig. 1. Comparison of (a) conventional and (b) EX driving waveforms applied to three electrodes, X, Y, and
A for off-cells in 42-inch ac-PDP. 
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Fig. 2. Vt close curves on cell voltage plane measured 
before and after reset-period when applying 
conventional (a) and EX (b) driving waveforms. 

 
of the Vt close curve after the reset-period depended 
strongly on the value of the negative falling voltage, 
Vnf2 in Fig. 1(b). 

Consequently, it was important to investigate the 
effects of the voltage level of Vnf2 on the sustain 
discharge characteristics, including a misfiring 
discharge. In Fig. 3, the value of Vmin means the voltage 
level of |Vnf2| at which all the cells in the 42-in. PDP 
were turned on, whereas the value of Vmax means the 
voltage level of |Vnf2| at which a misfiring discharge 
began to be produced in the 42-inch PDP. Unlike the 
typical case, Vmin was higher than the Vmax, meaning 
that the EX driving waveform has not margin in Fig. 2 
(b). That is, when the voltage level of |Vnf2| was 
increased, a misfiring discharge was produced, whereas 
when the voltage level of |Vnf2| was decreased, a weak 
sustain discharge was produced. 
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Fig. 3. Voltage margins with varied voltage level of 
|Vnf2| for various image patterns, such as white, red, 
green, and blue images, on 42-in. ac-PDP when 
applying EX driving waveform in Fig. 1 (b). 

PROPOSED EX DRIVING METHOD  

As seen in the Vt close curve in Fig. 2 (b), a misfiring 
discharge was produced in the off-cells when applying 
the positive sustain pulse to the Y electrode during the 
sustain period. Therefore, if a positive address pulse, Va 
were also applied to the A electrode during the 
application of the positive sustain pulse, Vs(Y) to reduce 
the potential difference between the Y and A electrodes, 
the resultant voltage vector [=Vs(Y) – Va] would remain 
within the Vt close curve, i.e., the non-discharge region, 
as shown in Fig. 4.  

Fig. 5 shows the proposed EX driving waveforms for 
preventing a misfiring discharge by applying a positive 
auxiliary pulse to the A electrode only during the 
application of the positive sustain pulse during a sustain 
period. The amplitude of the positive auxiliary pulse 
was the same as that of the address pulse during an 
address period, while its width was the same as that of 
the positive sustain pulse. In particular, maintaining a 
constant positive voltage level for the auxiliary pulses 
during the application of the positive sustain pulse was 
very important for a stable sustain discharge. The 
validity of the proposed EX driving waveform in Fig. 5 
was also examined under various image patterns, such 
as white, red, and blue patterns, on the 42-inch ac-PDP 
in Fig. 6.  Unlike the voltage margins in Fig. 3 when 
applying the driving waveform in Fig. 1 (b), stable 
margins were obtained when applying the waveforms in 
Fig. 5. The suppression of a misfiring discharge due to 
the presence of the positive auxiliary pulse enabled a 
stable voltage margin, thereby allowing the millions of 
PDP cells in the 42-in. ac-PDP to be driven, even in the 
case of the proposed EX driving method. 
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Fig. 4. Changes in sustain voltage vector when 
applying address pulse during application of positive 
sustain pulse. 
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Fig. 5 Proposed EX driving waveforms during reset, 
address, and sustain period without inducing any 
misfiring discharge. 

CONCLUSION 

A new cost-effective driving method without applying 
any driving waveform to the common electrode is 
proposed based on a Vt close curve analysis. The 
measured Vt close curve showed that minimizing the 
potential difference between the scan and address 
electrodes by applying a positive auxiliary pulse to the 
address electrode. As a result, the proposed cost- 
effective driving method can reduce the driving cost by 
about 20 % through eliminating the common driving 
board and successfully display various image patterns, 
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Fig. 6. Voltage margins relative to variation in 
voltage level of |Vnf2| for various image patterns, 
such as white, red, green, and blue images, on 
42-inch ac-PDP when applying proposed EX driving 
waveform. 

 
 
such as white, red, green, and blue patterns, on the 
42-inch plasma TV without any misfiring discharge. 
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