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The Discharge Characteristic Analysis of a.Ramp Reset Waveform
Using a 2-Dimensional Numerical Simulation in AC PDP

A B SR | S I
(Suk-Jae Park - Hoon-Young Choi - Jeong—Hyun Seo - Seok-Hyun Lee)

Abstract - The discharge characteristics of a ramp reset waveform in the alternating current plasma display panel(ac
PDP) were studied using a 2-dimensional numerical simulaion. We analyzed the wall charge variation during the reset
discharge, address discharge and sustain discharge adopting a ramp reset waveform. Then we investigated the principal
parameters for a successful discharge. In this paper, we suggest a new parameter, priming particles’ density and its
effects on the stability of the ramp discharge. The maximum current flows of the three electrodes during the ramp reset
period were decreased with the increase in the priming particles’s density which was explained with the wall charge
characteristics and the current flow characteristics obtained by a 2-D simulation.
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Fig. 1. 2-D numerical simulation model in AC PDP
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Table 1. Gaseous reaction

Process Rate coefficient  Ref. Process Rate coefficient Ref.
Direct ionization Electron-ion recombination
e+Xe —Xe'+2e Boltzmann Eq. Ne;' +e —Ne"+Ne 37%10*Te *Bem’s ! (2]
e+Ne —Ne'+2e Boltzmann Eq. Xeo' +e > Xe +Xe 27%10"Te *Sem’s™! [13]
Stepwise ionization NeXe'+e —Xe"+Ne 8x10*Te ®cm’s ! [12]
e+Xe'(CPy) —Xe' +2e Boltzmann Eq. Charge exchange
e+Xe CP)) —Xe' +2e Boltzmann Eq. Nez'+Xe+Ne —Xe' +3Ne 4.0x10 *em’s™ 12}
e+Xe™ —Xe'+2e Boltzmann Eq. NeXe'+Xe —Xex +Ne 5.0x10 Zcm’s™ [12]
e+Ne'(Po—*P2) —Ne'+2e Boltzmann Eg. NeXe'+Xe —Xe'+Ne+Xe 5.0x10 %cm’s ™! (12]
Penning ionization Neutral kinetics
Ne'+Xe —Ne+Xe'+e 75x<107em’s”  [12]]  Xe™+Ne —Xe (P, *Py)+Ne 2.0x10 %cm’s ! (161
Ne'+Xe —NeXe'+e 23x10em’s?  [12]|  Xe™+Xe —Xe (P, *Pi)+Xe 1.0x10 ¥cm’s™ (16}
Excitation Xe'(°Py)+Ne —Xe (°P2)+Ne 3.11x10 Mem’s ! (14]
e+Xe —Xe (CP2)+e Boltzmann Eq. Xe' (°P2)+Ne —Xe CP))+Ne 1.62x10"%cm’ ! [14]
e+Xe —Xe' (CPy)+e Boltzmann Eq. Xe'(°Py)+Xe —Xe CP2)+Xe 2.18x107em’s ™ [15]
e+Xe —Xe''+e Boltzmann Eaq. Xe'(°Py)+Xe —Xe CP1)+Xe 1.26%10 °cm’s™ [15]
e+Xe —Xe " re Boltzmann Eq. Xe'(P))+2Xe —Xer (0,)+Xe 1.55x10 3em®s™ [14]
e+Ne —Ne CPy-Py)+e Boltzmann Eq. Xe'(Py)+2Xe —Xer (' )+ Xe 853x10 *cm’s™ [14]
Dimer ions formation Xe'CP)+Xe+Ne —=Xes (0,)+Xe 407x10 %em’s™ [14]
Ne'+2Ne —Nez' +Ne 44x10%cms™ [121] Xe'CPo)+XetNe —=Xer CS.)+Xe 1.35x10%cm’ ™ [14]
Ne'+XetNe—NeXe'+Ne  10x10%em’s”  [12]] Xey'(0,")+Xe —Xer (‘Tu')+Xe 26x10"%cm’s™ 18]
Xe'+2Ne —NeXe' +Ne 1.0x10¥em®™ (12 Spontaneous emission
Xe'+2Xe —Xes +Xe 25x10%em®™  [12][ Xe —Xe'CPy, *Pi)+hv 3x10's™ (171
Xe'+Xe+Ne —Xe;' +Ne 15x10%em’s™"  [121]  Xe'(Py) —Xe+hv (147 nm) 27x10%™ [14]
Xer'('Z") —2Xe+hv (173 nm) 5x10%™ [19]
Xex'(*%,') —=2Xe+hv (173 nm) 1.66x10% ! [14]
Xez'(0y') —>2Xe+hv (150 nm) 9x10°s™* [20]
o]l 4 ON, OFFel "a3 ¥dzts P 173, 0015 Taso
address 73t o] % ol|¥ address F3ZolA ON, OFF & %9 0010 -
we} sustain T2l §4 PHol AAHES WAt Y4 005, 1™
ft}h 223, erase TRAME HHSE 2ABT 1= %
7o) Fael WA $d AR oA g9sd, 2w O] 1203
3¢ reset T F ramp A5 THY FHAY EES B 00081 {10 3
Fa Aok old whHoe]l Qe ALE reset *3} F ramp 5’ 0.010 - _1°°§
4% z271E YATH AYS Abold) opgao] ol LA 005 T electrode leo =
@t} 22T, ramp 4% FHoz 242 XAIE WA oo R et 1,
Fodgch, grek, ol HWrdo] JYNUTH AT o] 2ol H s — T —
0:1 ﬁl% 7)_! 0] wa Y;ﬂ;ll‘_ll}_ Aﬁ% }\}-0] 9] B&%’l% U] 9-}:3}'7“ 10.0 60 100 200 300 400 S500 6.0 700 800
Geba, YHI S XAT Afole] ool wol 24 A et
oltl. Ramp A% T7te] BY ¥ "AHs E¥¥X:= 19 a3 3. Reset #ZF & ramp A&7l MF mign Y™

4@ Zol XAFNE o) ¥ WAL Belglm, ¥
gl gd WAt ol wAWA =1, 1Y 4D
2ol AHTelE o) WaAskr wol HiglA Aok

608

2ol 2lzis= e
Fig. 3. Current waveform and applied Voltage Waveform on
Y electrode during ramp rising period
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