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Abstract 
It is analyzed how the Plasma – MgO surface interaction, 

driving waveform and their inter-relation can cause 

misfiring. Developing of glow discharge mode during the 

ramp reset due to lack of priming particles was suggested 

as one of the important misfiring sources. It is also shown 

that simple modification of reset waveform can 

considerably reduce misfiring probability.  

. 
 

1. Introduction 

) 

Although the plasma TV is a very robust and reliable 

display device, it is necessary to develop methods and 

processes for further improvement in reliability, 

especially for the devices having picture quality of 

1080p grade and beyond. Misfiring and non firing is 

one of the main issues for PDP reliability. In realizing 

misfiring free PDP, it is important to understand the 

causes and mechanisms of misfiring process. With this 

background we have investigated possible misfiring 

pathway. It should be noted that under normal display 

condition and aging, misfiring is not observed well. 

Therefore, our experiment has been done under 

abnormally severe driving and aging condition.  

. 

 

 

2. Experimental and Results  
 

The main part of experimental setup was consists of 

accelerated aging circuit, high sensitivity photo diode, 

threshold voltage measuring system and digital 

oscilloscope. Photo diode and oscilloscope was used 

for misfiring probability measurement in particular 

driving circuit. Test panel used in our experiment was 

home made 4” or 7” having 40” XGA grade cell size.  

As a first step of misfiring analysis, we observed 

stability of Townsend discharge in ramp voltage 

waveform. As shown in Figure 1 two modes of 

discharge, Townsend and glow discharge, can occur. It 

is depended on the level of priming particles provided 

from previous pulse discharge. Strong discharge mode 

during ramp reset is one of the apparent origins of 

misfiring since excess wall charge by this discharge 

can induce ignition of the un-addressed cell. Increased 

probability of strong mode in low priming level is due 

to the increase of discharge time-lag. As the discharge 

time-lag increases, higher voltage is applied at the 

moment of ignition. This excessive voltage can cause 

developing of glow discharge rather than well 

controlled Townsend discharge. The results suggest 

that if the misfiring probability is increased with panel 

aging, there may be some degradation process in the 

panel that reduces the priming level. Our previous 

results have shown that discharge time-lag was 

critically depended on the panel temperature, which is 

thought to be due to the exo-electron emission from 

shallow level formed by hydrogen impurity in the 

MgO layer.[1][2] Thus, aging property of MgO, 

especially hydrogen related impurity level, is one of 

the key factors in device reliability. 

Figure 2 shows VT variations with panel aging. 

Firing voltages in MgO cathode condition was 

decreased slightly during the several hundreds of 

accelerating aging time and then increased again. On 

the other hand, for the phosphor cathode condition, it 

was decreased and then saturated. This variation can 

initiate unwanted facing discharge during ramp-up 

period. In case of facing discharge with phosphor 

cathode, it was observed that the discharge becomes 

unstable and probability of strong discharge was 

increased. This can be a potential cause of misfiring.  

Some representative cases that show how the strong 

discharge during ramp reset is provoking misfiring of 
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un-addressed cell is shown in Figure 3. In particular, 

strong discharge during ramp down phase is directly 

related to the misfiring. It acts as writing pulse. 

  

 

Fig.1 (a) Two discharge modes for ramp voltage 
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Fig.1 (b) their occurrence probability as a function of 

priming level (lower) 

 

 

 

Fig.2 Variations of VT curve with aging time. 

Indicating different behaviors of MgO-cathode and 

Phosphor cathode discharge 

 

 

 
Fig. 3 Example of strong reset discharge that provoke 

misfiring in subsequent sustain period 

 

 

3. Summary 

 

In summary, our results have shown that strong, 

glow discharge during reset period can be a source of 

misfiring. Priming particle level prior to discharge is 

an important factor for reset stability. This suggests 

that exo-electron emission characteristic mainly 

determined by shallow hydrogen trap level is 

important for panel reliability. In addition we will 

show, in the conference, that simple modification of 

reset waveforms can reduce the probability of 

misfiring effectively.. 
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