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Abstract 
A negative waveform was studied to improve the driving 

characteristics of reset and address periods in ac PDP. 

Comparative experiments between negative and 

conventional positive waveforms were performed with 42-

inch XGA PDP module. The negative waveform showed 

lower breakdown voltage than the conventional positive 

waveform in reset period. Due to its weak and stable 

discharge during reset period, the contrast ratio was 

improved by decreasing the black luminance. During 

address period, the discharge time-lag was measured. The 

formative time lag (= Tf) of negative waveform was 

improved about 22.8% than Tf of conventional positive 

waveform. 
 

 

1. Introduction 

 

The driving method of the address and display 

separated (ADS) scheme has been used principally in 

ac PDP. This scheme is consisted of three periods; 

reset, address and sustain. As the resolution of PDP is 

increased, the required time of the address period is 

increased. Thus, the allocated time for the reset and 

sustain periods is decreased. These caused the 

problems such as low luminance, address instability 

and increment of driving voltage. To improve the 

characteristics of PDP, it is necessary to find a new 

waveform having lower voltage, shorter reset time and 

shorter address time than those of the conventional 

waveform.  

In this paper, a negative waveform is proposed to 

achieve these purposes [1-4].  

 
 

2. Experimental Set-up 
 

In order to compare the negative waveform to the 

conventional positive waveform, a negative driving 

board, shown in Fig. 1, and a positive driving board 

were designed and fabricated suitable for 42-inch 

XGA PDP module. 

 

 
 

Fig. 1. 42-inch XGA PDP module having negative 

driving boards 

 

TABLE 1 shows the voltage set-up for the 

experiments. To compare the negative waveform to 

the positive waveform, the identical voltage level and 

slope were chose during reset, address and sustain 

periods. 

 
TABLE 1 Driving voltage 
 

Factor Voltage [V] 

Set Up (Vset-up) 210 

Sustain (Vs) 205 

Set Down (Vset-down) 120 

Z Bias (Vbb) 90 

Scan (Vscan) 120 

Address (Va) 65 

 

Fig. 2 shows the actual driving waveform during 

reset period generated from driving boards. In case of 

positive waveform, a conventional ramp-reset pulse 

was applied to Y-electrode (= scan electrode). 

However, In case of negative waveform, the inverted 
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ramp-reset pulse was applied to Z-electrode (= sustain 

electrode) considering the wall-charge distribution and 

applied pulse polarity during address period. 
 

 
(a) Positive waveform 

 
(b) Negative waveform 

 

Fig. 2. Tested waveform during reset period 

 
 

3. Results and discussion 
 

With IR detector, IR (828 nm and 823 nm) 

emissions corresponding to the transitions from Xe** 

(3P0) to Xe* (3P1) and from Xe** (1D2) to Xe* (3P2) 

were studied during reset period. Fig. 3 and Fig 4 

show accumulated IR distributions during reset period. 

IR emissions were measured during 3,000 sweep 

times and four different slopes (1.5 V/μs, 2.6 V/μs, 3.0 

V/μs and 4.2 V/μs) were tested. As shown in Fig. 3, 

compared the positive ramp to the negative ramp 

during ramp-up period, IR emissions from negative 

ramp were started earlier than the positive ramp. The 

sum of IR emissions from negative ramp was bigger 

than that of positive ramp. 

 

 

Fig. 3. IR distributions of different ramp-up slopes 

during reset period 

 

To evaluate IR emissions during ramp-down period, 

the ramp-up slope was fixed at 2.6 V/μs and the ramp 

down slopes were varied at 1.3 V/μs, 1.5 V/μs, 1.7 

V/μs and 2.0 V/μs. During ramp-down period, 

relatively strong IR emissions from the positive 

waveform were observed. Typically accumulated 

wall-charges during ramp-up period were erased 

during ramp-down period. If the ramp-up and ramp-

down conditions of both positive and negative 

waveforms were considered, wall-charges after the 

negative reset period could be remained more than 

wall-charges after the positive reset period.   

 

 

 

Fig. 4. IR distributions of different ramp-down 

slopes during reset period 

 

Fig. 5 shows the waveforms depending on various 

Vbb during ramp-down period in conventional positive 

waveform. Depending on the amplitude of Vbb, 

accumulated negative wall-charges on Z-electrode can 

be varied.  
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Fig. 5. Waveforms depending on various Vbb 

during ramp-down period      

 

Fig. 6 shows the discharge time lag which was 

measured at each 1 grey level R/G/B pixel. The 

formative delays (= Tf) of negative waveform were 

about 0.354 ~ 0.385 us and the formative time delay 

of negative waveform was about 22.8 % shorter than 

that of the positive waveform in address period. The 

average time lag (= Tave) of negative waveform was 

also shorter than that of positive waveform. 

 

 

(a) Formative Time Lag 

 
(b) Average Time Lag 

 

Fig. 6. Comparative results of discharge time lag 

depending on various Vbb 

Fig. 7 shows the full white luminance of negative 

and positive waveforms. For the white luminance 

measurement, 205 pairs of sustain pulses were 

delivered during 1 TV field and the frequency of 

sustain pulse was 250 kHz. Shown in Fig. 8, the 

negative waveform had negative uni-polar sustain 

pulses and the conventional had positive uni-polar 

sustain pulses. The negative waveform showed similar 

or little higher luminance than the conventional.  

 

 

Fig. 7. Full white luminance measurement 

depending on various sustain voltage 

 

 
 

Fig. 8. Applied negative and positive pulses 

during sustain period 

 

Fig. 9 shows comparative results of contrast ratio (= 

full white luminance/black luminance) of negative and 

positive waveforms. As the ramp-up and ramp-dwon 

slopes were varied, the contrast ratio of negative 

waveform showed from 72 to 76 and the contrast ratio 

of conventional showed 87.5 to 89. From the results in 

Fig. 7, both conventional and negative waveforms 

showed similar white luminance. However, the black 

luminance of negative waveform was lower than that 

of the conventional. Therefore the negative waveform 

showed about 15.4 ~ 22.5 % higher contrast ratio than 

the conventional. 
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(a) Relative contrast ratio depending on           

various ramp-up slopes 

 

(b) Relative contrast ratio depending on           

various ramp-down slopes 

 

Fig. 9. Comparative results of contrast ratio 

depending on various ramp slopes 

 
 

4. Summary 

 

A negative waveform was proposed to improve 

addressing discharge and driving characteristics in ac 

PDPs. Comparative experiments between the negative 

and the conventional were performed with the 42-inch 

XGA PDP module. As a result, the negative waveform 

improved contrast ratio about 15.4 ~ 22.5 % than the 

conventional waveform by decreasing the black 

luminance during reset period. The formative time 

delay (= Tf) of negative waveform was about 22.8 % 

faster than that of the conventional waveform during 

address period. The average time lag (= Tave) of 

negative waveform was also shorter than that of 

positive waveform. 

The negative waveform can be one of promising 

candidates to solve the current driving problems.  
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