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Abstract 
In this paper, the effects of temporal image sticking 

phenomena are investigated in ac-PDP with a large 
sustain gap (400 µm). In particular, the influences of 
two types of PDP cell structures such as a small 
sustain gap and a large sustain gap on the temporal 
dark and bright image stickings are examined. It is 
observed that the temporal image sticking phenomena 
are reduced when the sustain discharge are produced 
by the large sustain gap (400 µm) instead of the small 
sustain gap (100 µm). 

 

1. Introduction 
Alternating current plasma display panels (ac-PDPs) 

are spotlighted as the most promising candidate by 
characteristics such as a large area (>40-in.), slim 
structure, and self-emitting color image quality in TV 
market [1]. Issues related to image quality of plasma 
display panel are low luminous efficiency, dynamic 
false contour, low gray level contour, and image 
sticking. One of the most important issues related to 
the image quality in an ac-PDP is an image-sticking 
problem. The image sticking means the residual 
image pattern or ghost image pattern still remaining 
on the subsequent images when the previous image 
was continuously displayed over a few minutes. To 
improve the image quality of the ac-PDP, the image- 
sticking problem should be eliminated. However, the 
detailed mechanism for the image-sticking problem 
has not been exactly understood so far [2, 3, 4, 5, 6]. 
In conventional cell structure with a small sustain gap 
(<100 µm), the sustain electrode width cannot be 
reduced below a certain length because the luminance 
strongly depends on the area of the sustain electrode.  
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Fig. 1. Two types of discharge cell structures 
employed in this experiment. 

On the other hand, in the cell structure with a large 
sustain gap (400 µm), the sustain electrode width can 
be reduced to 100 µm because the required luminance 
can be obtained irrespective of the sustain electrode 
width [7]. Accordingly, it is expected that the rise in 
temperature caused by the iterant sustain discharge 
would be different for both structures, thereby 
resulting in the different temporal image sticking 
phenomena for both structures. 
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In this paper, the effects of temporal image sticking 
phenomena are investigated in ac-PDP with a large 
sustain gap (400 µm). 

 

2. Experimental Setup 
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Fig. 2. Schematic diagram of experimental setup. 
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Fig. 3. Driving waveforms for investigating 
temporal image sticking phenomena in (a) small 
sustain gap (100 µm) structure and in (b) large 
sustain gap (400µm) structure(b) for sustain 
period.   

Fig. 1 shows the discharge cell structure employed 
in this experiment. The cell pitch of the 7-inch test 
panel is fixed to be 1080 µm. The width of the 
address electrode is 80 µm and the height of the 
barrier rib is 125 µm. On the front panel, in the case 
of small sustain gap structure, the widths of the two 

sustain electrodes are 300 µm, respectively, and the 
gap between the two sustain electrodes is 100 µm. On 
the other hand, in the large sustain gap structure, the 
widths of the two sustain electrodes are 100 µm, 
respectively, and the gap between the two sustain 
electrodes is 400 µm. Fig. 2 shows the schematic 
diagram of experimental setup employed in this study. 
The measurement system mainly consists of 7-inch 
test panel, thermometer, color analyzer, and driving 
circuits. The color analyzer (CA-100) and the highly 
sensitive light detector (Hamamatsu, C6386) were 
used to measure the luminance and IR waveform, 
respectively. Fig. 3 shows the driving waveforms 
employed for investigating the temporal image 
sticking phenomena in the (a) small sustain gap 
structure and in (b) large sustain gap structure for a 
sustain-period. The reset waveform was a convention- 
al ramp waveform for the small sustain gap structure, 
whereas the reset waveform for the large sustain gap 
structure was modified a little to produce the face 
reset discharge between the scan and address 
electrodes. The other conditions were the same for 
both structures. The times are 200 µs for the reset 
period, 1000 µs for the address period, and 650 µs for 
the sustain period 
 

3. Results and Discussion 

3.1 Changes in relative luminance and cell 
temperature with sustain electrode width in 
large sustain gap structure 
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Fig. 4. Relative luminance and cell temperature 
with sustain electrode width in large sustain gap 
(400 µm) structure. 
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Fig. 4 shows the changes in the relative luminance 
and the cell temperature with sustain electrode width 
as a function of the display time when the full white 
image was continuously displayed for up to 30 
minutes. As shown in Fig. 4, the cell temperature was 
increased as the sustain electrode width was 
increased, and the corresponding luminance was also 
increased. This implies that the large sustain gap 
structure with a narrower sustain electrode width 
would minimize the degradation of the luminance due 
to the cell temperature rise caused by the iterant 
strong sustain discharge. 

 

3.2 Comparison of temporal image sticking in 
small sustain gap structure with sustain 
electrode width of 300 µm and large sustain 
gap structure with sustain electrode width of 
100 µm 

Fig. 5 shows the IR waveform emitted from the 
cells during a reset-period for both (a) small sustain 
gap and (b) large sustain gap. The peak intensities of 
the IR after the thirty-minute sustain discharge were 
intensified and shifted a little in advance of the initial 
IR, as shown in Figs. 5 (a) and (b). The IR variation in 
the large sustain gap structure was shown to be 
relatively smaller than that in the small sustain gap 
structure. This phenomenon is presumably due to the 
face reset discharge produced between the scan and 
address electrodes in the large sustain gap structure. 
Fig. 6 shows the changes in the luminance and cell 
temperature as a function of display time when the 
white image was continuously displayed for up to 30 
minutes. In conventional cell structure with a small 
sustain gap (100 µm), the luminance of the white 
image was decreased from 375 cd/m2 to 352 cd/m2 . 
The decrease in the luminance, ∆ L was about 23 
cd/m2. Meanwhile, the cell temperature was increased 
from 27.1 ℃ to 39.8 ℃. On the other hand, in the 
cell structure with a large sustain gap (400 µm), the 
luminance was decreased from 213 cd/m2 to 209 
cd/m2. The decrease in the luminance, ∆ L was about 
4 cd/m2. Meanwhile, the cell temperature was 
increased from 26 ℃ to 30.8 ℃. The cell temperature 
rise in the large sustain gap structure was lower than 
that in the small sustain gap structure. Accordingly, 
the corresponding luminance decrease in the large 
sustain gap was smaller than that in the small sustain 
gap structure. This result implies that the image  
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(a) sustain gap = 100 µm        
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Fig. 5. Changes in IR emissions during reset-
period for both structures. 

 

sticking generation itself induced by the iterant strong 
sustain discharge can be alleviated much more in the 
large sustain gap structure.  

Table 1 shows the measurement data for comparing 
the dark and bright background luminance difference 
between the two types of the cell structures such as 
the small sustain gap structure and the large sustain 
gap structure. As shown in Table 1, in dark 
background, the difference of background luminance 
in the large sustain gap structure is smaller than that in 
small sustain gap structure. In addition, in bright 
background, luminance difference in the large sustain 
gap is smaller than that in small sustain gap. 
Therefore, the temporal image sticking phenomena 
were reduced when sustain discharge are produced by 
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Fig. 6. Changes in luminance and cell temperature 
as function of display time 

 

Small sustain gap (100 m) Large sustain  gap (400 m)

Dark
Background

Bright
Background

Non
discharged cell Discharged cell

2.3 cd/m 2 2.4 cd/m 2

375 cd/m 2 352 cd/m 2

L= 0.1 cd/m 2

L= 23 cd/m 2

L= 0.01 cd/m 2

L= 4 cd/m 2

Non
discharged cell Discharged cell

1.57 cd/m 2 1.58 cd/m 2

213 cd/m 2 209 cd/m 2

(1.9%)(6.3%)

 
Table 1. Comparison of dark and bright 
background luminance for two types of PDP cell 
structures such as small sustain gap structure and 
large sustain gap structure.  

the large sustain gap instead of the small sustain gap 
(100 µm) of the conventional PDP cell structure. 
 

4. Conclusion 
The image sticking needs to be solved urgently for 

the realization of a high image quality in AC-PDP. 
However, the image sticking phenomenon has not 
been exactly understood so far. In this paper, the 
effects of temporal image sticking phenomena are 
investigated in ac-PDP with large sustain gap 

(400µm). In particular, the influences of two types of 
PDP cell structures such as a small sustain gap and a 
large sustain gap on the dark and bright image 
sticking are examined. It is observed that the temporal 
image sticking phenomena are reduced when sustain 
discharge are produced by the large sustain gap 
instead of the small sustain gap (100 µm) of the 
conventional PDP cell structure. It is expected that the 
image sticking production itself would be reduced 
when the sustain discharge should be produced in the 
large sustain gap (400 µm) structure instead of the 
conventional small sustain gap (100 µm) structure.  
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