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ABSTRACT 

 
The new reset waveform with dual-slope falling 

ramp is proposed to reduce a reset-period without 
deteriorating the address discharge characteristics 
for the full HD AC-PDPs. The proposed reset 
waveform has two different voltage slopes during a 
falling reset-period. The first ramp falling voltage 
slope higher than the conventional ramp falling 
voltage slope causes a decrease of the wall 
charges accumulating on the X-Y electrodes, 
whereas the second ramp falling voltage slope 
lower than the conventional ramp falling voltage 
slope causes a decrease of the wall charges be-
tween the address electrode. The higher X-bias 
voltage is additionally applied to the X-electrode so 
as to adjust the reset discharge during a part of the 
first voltage-slope period. As a result, the proposed 
dual-slope reset waveform can reduce the falling 
reset period by 50 %, compared to the conven-
tional falling reset-period. 

  

INTRODUCTION 

 
The realization of a full high-definition (HD) PDP 

requires a very high speed address under the ADS 
driving scheme. In this sense, many researches on 
reducing the address discharge delay time have 
been carried out intensively [1, 2, 3, 4]. However, 
since the high speed address under the full HD 
cells with very small volume causes an unstable 
discharge, it is very difficult to reduce the address 
discharge delay time under the full HD cells. If the 
reset period is shortened, the time saved in the 
reset-period can be used to compensate for the 
address time required by the line-by-line address-
ing. 

In this paper, the new reset waveform with 
dual-slope falling ramp involving selective reset 
waveforms is proposed to minimize the reset op-
eration time without increasing the background 

luminance and address voltage. The proposed 
reset waveform has two different voltage slopes 
during a falling reset period. The effects of the two 
different falling ramp voltage slopes on the back-
ground luminance and minimum address voltage 
are examined. Furthermore, the effects of the 
X-bias voltage relative to different falling ramp 
voltage slopes on the background luminance and 
minimum address voltage are also examined. 

 

 
(a) Conventional reset waveforms 

 

 
(b) Dual-Slope (DS) reset waveforms 

 
Fig. 1 Driving waveforms employed in cur-

rent study, including (a) conventional reset and 
(b) proposed dual-slope (DS) reset waveforms. 

PDPp1 - 7

IDW ’06       1097



EXPERIMENT 

 
The size of panel used in this experiment is 7 in. 

in diagonal and it has the conventional coplanar 
structure with three electrodes. The driving voltage 
waveforms used in this experiment are shown in 
Fig. 1. Figs. 1 (a) and (b) show the driving wave-
forms employed in the current study, including (a) 
the conventional reset and (b) proposed dual-slope 
reset waveforms. As shown in Fig. 1, the proposed 
reset waveform has a dual voltage slope instead of 
one voltage slope during a falling ramp-period. The 
first falling ramp slope of the proposed dual-slope 
reset waveform is higher than that of the conven-
tional reset waveform, whereas the second falling 
ramp voltage slope of the proposed dual-slope 
reset waveform is lower than that of the conven-
tional reset waveform. Furthermore, the higher 
X-bias voltage is applied to the X electrode for 
suppressing the intense surface discharge during 
a part of the first voltage-slope period, whereas the 
address (A) electrode remains grounded during a 
reset-period. To compare the falling reset dis-
charge characteristics of both the conventional and 
proposed reset waveforms, the IR emissions were 
observed using a highly sensitive light detector 
(Hamamatsu, C6386). Plus, to compare the effects 
of both the reset waveforms on the address dis-
charge characteristics, the minimum address volt-
age was also measured. 

 

RESULT 
 
Fig. 2 (a) shows the three types of the falling 

reset waveforms applied to the Y electrode; the 
voltage slopes during the first voltage-slope period 
are varied from ‘fast’ into ‘slow’, i.e. Ⅰ(=20µs) and 
Ⅱ(=40µs), whereas the voltage slopes during the 
second voltage-slope period are varied from ‘slow’  
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(c) Ve = 110V (Case 1) 

0.0043 0.0044 0.0045

-100

-50

0

50

100

150

200

 

(IV)

(IV)(III)

(I)

Ve (=110V)

Vs (=170V)

2V/µs (IV)

0.9V/µs (III)

0.6V/µs (I)

8.5V/µs (I)

1V/µs (IV)

Time [µs]

Vo
lta

ge
 [V

]

-0.005

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

I.R
. Intensity [a.u.]

 
(d) Vs= 170V (Case 2) 

 
Fig. 2 Changes in IR (828 nm) waveforms [(c) 

and (d)], background and minimum address 
voltage (b) for case 1 (a), where Ve (=110V) 
voltage applied during falling reset period, and 
case 2 (a), where Vs (=170V) voltage applied 
during falling reset period. 

 
into ‘fast’, i.e. Ⅳ(=140µs).The voltage slope in the 
reset waveform with dual-slope falling ramp can be 
controlled by adjusting the time shown in Fig. 2 (a). 
In addition, the X-bias voltages (Ve & Vs) are ap-
plied to the X electrode during a falling re-
set-period of the proposed reset waveform. The 
application of the X-bias voltage is very important 
parameter that can affect both the background lu-
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minance and the address discharge characteristics. 
As shown in Fig. 2 (b), when the voltage slope was 
varied from Ⅰ (=20µs) to Ⅳ (=140µs), the back-
ground luminance was increased and the minimum 
address voltage was decreased in the case 1. 
However, in the case 2, when the voltage slope 
was varied from Ⅰ(=20µs) to Ⅳ(=140µs), the 
background luminance was increased, but the 
minimum address voltage remained constant. Figs. 
2 (c) and (d) show the changes in the IR (828 nm) 
waveforms when adopting the proposed reset 
waveforms with the different X-bias voltages, re-
spectively. Accordingly, the optimal condition be-
tween the two voltage slopes and the X-bias condi-
tion needs to be determined. 

Fig. 3 (a) shows the Vs-bias voltage applied to 
the X electrode during the falling reset period of 
the proposed reset waveform, where ∆T is defined 
as a transition time interval of the X-bias from Vs 
to Ve (Vs>Ve). The time ∆T representing the ap-
plication time of the X-bias voltage, Vs is a very 
important parameter that can affect both the back-
ground luminance and the address discharge 
characteristics. 

Fig. 3 (b) shows the relation between the back-
ground luminance and the minimum address volt-
age with respect to ∆T. In the case of applying the 
proposed reset waveform with a first slow voltage 
slope of 2.4 V/µs, and a second fast voltage slope 
of 0.8 V/µs. both the background luminance and 
the minimum address voltage are increased with 
an increase in ∆T, as shown in Fig. 3 (b). Fig. 3 (c) 
shows the corresponding IR (828 nm) waveforms 
when ∆T is varied from 20 µs to 140 µs.  

As shown in Fig. 3 (C), as the time ∆T increases 
from 20 (Ⅰ) to 70 µs (Ⅱ), the IR emissions was a 
little decreased and the corresponding minimum 
address voltage did not change almost, at a con-
stant first slow voltage slope of 2.4 V/µs. On the 
contrary, as the time ∆T increases from 20 to 70 
µs, the IR emission was increased during the sec-
ond slow voltage slope of 0.8 V/µs. When the time 
∆T increases from 70 µs (Ⅱ) to 170 µs (Ⅳ), the IR 
emission was identical during the first voltage 
slope-period of 2.4 V/µs. On the contrary, when 
the time ∆T increases from 70 µs (Ⅱ) to 170 µs 
(Ⅳ), the IR emission was increased during the 
second voltage slope-period of 0.8 V/µs. Accord-
ingly, the minimum address voltage and back-
ground luminance was increased. The result in 
∆T= 70 µs (Ⅱ) indicates that the priming particles 
produced between the X-Y electrodes (MgO cath-
ode discharge) during the first voltage slope period 
can contribute to suppress the reset discharge at 
the subsequent second voltage slope condition. [5] 
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(c) 

 
Fig. 3 Changes in IR (828 nm) waveforms (c), 

background and minimum address voltage (b) 
for (a) where X-bias voltage applied during fal-
ling reset period.  

 
Finally, the changes in the IR emission wave-

forms, when applying the conventional selective 
reset and optimized dual-slop (DS) selective reset 
waveforms, are shown in Fig. 4. As shown in Fig. 4, 
the optimization of two slopes in a DS selective 
reset waveforms and X-bias during a falling re-
set-period enables the falling reset-period to be 
shorted by 100 µs. The background luminance by 
the proposed reset waveform is the same with that 
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by conventional reset waveform. The detailed per-
formances of the conventional and optimized DS 
selective reset waveforms are compared in Ta-
ble1. 
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Fig. 4 Changes in IR emission waveforms 

when applying conventional selective reset 
and optimized dual-slope selective reset 
waveforms. 

 

CONCLUSION 
 

A new reset waveform with dual-slope falling 
ramp is proposed to reduce the reset operation 
time without deteriorating the address discharge 
characteristics. In the proposed reset waveform, 

the proper control of each slope in dual-slope ramp 
and the optimized Vs-bias duration time can re-
duce the reset-period involving the selective reset 
without the increase of the background luminance. 
The saved time from the reset period can be 
added to the address-period so as to compensate 
the address time required due to the increase in 
the scan line of the full HD AC-PDP.  
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Table. 1 Performance comparison between conventional and proposed dual-slope reset waveforms. 

 

 Conventional 
Reset Waveform 

Proposed dual-slope Reset 
Waveform 

Ramp voltage slope Single slope Dual slope 

First slope Second Slope Voltage slope during 
falling reset-period 0.9 V/µs 

5.6 V/µs 1.4 V/µs 
X-bias during falling 

reset-period 110 V (Ve) 170 V (Vs) 110 V 

Falling reset-period 200 µs 100 µs 
Background luminance 0.84 cd/m2 0.84 cd/m2 
Address minimum volt-

age 49 V 49 V 

Common conditions 
 10 reset periods (=10 sub field) / frame 
 7 inch test panel (42Bus) 
 Sustain voltage : 170V 
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