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(Novel Priming Discharge Overlapping with Display Period Technique
for the Plasma Display Panels)
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Abstract

A novel priming discharge technique in which the ramp shaped priming pulse is superposed on the sustain
period so that the entire plasma display panel (PDP) is discharged at the same time with a single drive circuit
is proposed. From the experimental results, it is ascertained that the priming discharge is ignited only in a pixel
in which sustain discharge does not occur and it has been understood that the priming pulse hardly influences
the sustain discharge. Moreover, high-speed driving with address pulse widths of 0.7[¢s] was achieved and a
wide address voltage margin of 40{V] was obtained by using the drive method applied the proposed priming
discharge technique. In these results, ful-HDTV PDP with 1080 horizontal scanning lines can be driven without
decreasing the brightness and the possibility of the commercializing is also high because this technology is
designed for using the commercialized driver IC.

Key Words : Discharge Characteristics, Priming, Drive Method, Plasma Display Panel, Hdiv

* FAA eANED ArFEE zue
Tel : 02-828-7267, Fax : 02-817-7961 1. A §
E-mail : cosmos01 @ssu.ac.kr
Hadzt 2007 8Y¥ 10¢
124 A} 0 20073 89 174 Full-HDTV(High Definition Television)& &
AArerE 12007 99 49

9

oY . TNMHRI=27 M21F N8R, 20073 9&



S0 OO0 IfEY MER BN 5 220y YT &

AI7171 g 21L& 1080709 FHEFAMMS9}
12[bit] o]’de] AZEH TS Ao} ria 4
A AtHil 28y 2 FAEA(single scan)€ 7|
02 4431% PDP(Plasma Display Panel)= 768
7He] = FAMA L bit]e] AlZ(gray scale) EEH 2]
FAZ 7P o], LCD(Liquid Crystal Display)
of vla] 34 A Aot} 13kl PDPY +
$o] oly& FH o]t ADS(Address Display
Separated) E71& 9] 2R A -] gtH2]
o] FE71&A st Aol FAHE At
AN 1TV-ZE(field) = 3M3] 2 [bit] Rl g
He W71E 7H 09 A B8 =(sub-field) 2
Lozt Zdzke) Mudes g A9 4714
o8 %713 A7 27181713 reset period), 3HPH
29 AAA ol s wall charge)E 34
A IAHRE 719A71E o=~ 7]17Haddress
period) 123 HAE7} FAHE TS HHAA
BAEZS de ZAA #4717Ksustain period)
o2 Bglgo] glth3) 271377t & oj=g A wt
o] dA doUEE =9+ Zeto] U (priming)
ubd 7]7ke] EHE]o} 9Jri{4].
o] ADS T571€2 7 AF ArtEe a7
7t gt FEsze] AV 43 el
Fol o] dA) 4EsE =0 = PDPEY] 7|
TR o2 AREHR ok ey of 757
FHFEAAFY AZE F7HAZIE W17 2
FeH5) F =9 At glo] 284d PDPE %
&7] fsiMe osdlls Bae] g ol FA
o o=@ 717HE GEAITIR AUF o FAW
A HFA7HE Eole o] v a8y
ADS T57|%& o=z A AlZR|do] AX
A wide] FY FAYAS FE317] YA e
HAs7t 383 £4E § s AEE o=y
B9l Zo] ylojok FtHpl. ADS FE71&NAME
Araha AL (double scan)E AU AlF EH &
ARsHe Ardee] JFE JPaAA TSdE
PDPe] =58 Beksta gIth7]. H2ole o=
gl HAe] X QA7HE g 93 Be d7E
o] £xm rHs-9. Y ADS FE7IER
ful-HDTVE PDPE +58 & JEE o=~ ¥

o

flo

B ol BN

264

29 & 1[us] oJ3t2 Fl= AL 73] oYt

ADST-EHA ol9J9] &FFI|EEE AWD
(Address While Display)%&71&o] lth o} b2l
2 Y, X AFE A7t EAA FRIEAE] F
271 ol=d BAE Absle waletH10),
AWD FE715L Fo] F HA2E Ao 9|
£ ol=dl2r) ZFsslel11]. a2y o] Wil o=
gl AT Teto|) AS WA T Ha A
& 4 FARSE 217 g glo|ef Qtsle
of gt} 1 A A WAE Pe FEIEI}
Z718le AAFHozE Zgolw whHS AMR3lY)
7t ook

£ AT FEol dglo] st 75
3|28 HYEZ(ramp) Hiof 9% Ziglo] WA
PDP A9l FAlol] 4o F Qe AZE Zio]
B A 71EE AJIAE EF o] 7)eg HEg
2L LTS AQLEle o] 71&of digt e}
& HEE 3o HFEH

(&)

o

2, BAPIZ TE Z4o|y BT
=

IY 18 2 A4 Ak 2 FEuale
TV 8= 728 89 Aotk 2ol BW 2t 4
A} 2l o= ea 7|3k ol= 2 gele u}
2} A7t 346 02 HAHo o222 7]gke] o]o]
A EAHE $2717k0] AAQL o ojsgx
717 BAM $7717b02 shue] Hugest
FRE 227 o] FAWF §X7)303 A ste]
ARG ANNAL F3 Y Aol FAlo] Zejo]
% 77k A sk

Aol AHeE A¥ g PDPY) A2 TRE 1Y 2
ol B9 215} o] Ago) PDPe} SU% 302 v}
A F2E8 7RIcH2). H4e] uel= staugos
g FASe 2L 4o YHASSo] AN HT o
YASED Qs Be o]FE XAFEo] 44
g shifaols o5 X, Y M3 faugoen
DEIZo] gL,

Journal of KIIEE, Vol.21, No.8, September 2007



subfield > SF1 SF2 SF3 SF4 SF5 SF6 SF7 SF8

<« scan lines

. . " . ! n
priming period | display period

a8 1. M2 z2jo|Y YA Jl&9 1TV-field 7=
Fig. 1. TV-field structure of the new priming
discharge technique

+
PC
- Data driver circuits J

— -
2| [1.1D,electrode a
3 T E
L1-LY electrode 2
tPUI se 5 . § L] ‘o
imng 1 % e L
controller .g “'Y\electrode ,°>’
G| ||t — 5
> Plasma Display Panel >

Power T ki L ¥ [} 1 ]
Supplies - T

O3 2. PDP #34E X0 BEC
Fig. 2. A Block diagram of the test PDP drive
system

% 32 AR FEVIE AARE 5 el
Tojrh. ageA Bole AR 2|, T AN
A FAE27E X9 Yo Aol d&A oz Qg
Fo] shte] FA17](rest period)7t A gt} o=
£ 7|17k o] FA17] F9rol At o] =g A
713kl YAFole FAKscan) BAEL A7ksly,
DHFolle FAF 29 F7]314 dojg] B2ES
A7Fs) o] FAL A9} dlolE] Ay Fo] 2o
] o] F Y et §og o= vhdo] o
ojdrt FAlEbHe] 4R fAE Flle A
(erase) B0l o3t opd o g2 HANE AAAA

omz Zeholg alo] dojudeh. ol FA} W
o oo ol=elat AT B V& EARA
o] A% 93 TAtelel) Zejol] FIzko] 41
of Sl A9ern 7HaY, BAR] o) F A
See] 248 WA} Tejol Wael F4 vt
o) o] .2 Tejoly WAL dolux] ekt
o1% EAMWHO] AAtT DB Fol Qs
FAtgzol o3 thg ojsdlzst AztEr. ol
Zejoy) YL doluhx| QAT FAHo] o
oionz YTl F2F AU EAfet

o Zetel 8¢ Frh

data pulses

D, MW
ramp pulse
X H H H //
i 1 sustainpulses erase pulsg
Yi * 4

e ““address period

o Nl i W T L
o L p LA
LA bl

...... - erase PUISe: sz

NIy

priming period rest period scan p{:lse tl”ﬁ_.

J8 3. HigHE mejolY WA 7iee] A Elojdx
Fig. 3. Pulse timing chart of the proposed
priming discharge technique

olsh ol AIE Lol YA & L HAY
o Yok QA WE Bha¥ Zekoy P
o PAFIE PY YA} BAL F Y=
B 2R EANRY 957 ok AL u)e
AT FRPIME FHeRY REo2 AR
oJeels W) Adont AulE WA & 3ok

Ju o e

3. gz R EE

2§ 25 498 PDP 754Y 339 25 tho|
o|a3elt, 484 PDPE tidhdl 7] 627/0]2
o 80x80x3(RGB)oIH 3kxe) Wz =ArjE
20[miolck. B2 24 AHFE] Jan B 7

(29



E200r 4OEY 0] 29 MER2 BN 5 220 YT e

o] Ro 9l FPGAE AHE-3le] T2 aeixn] H
2 AolRe AojHAZ 7 Aol A= e
IAY ¥ 32 HJd agAszid
88nm] <A HUAWPEE 7= spuintze
FAN 2 FE7] C6386S AHEEle] FEHE &3
Rk o] Wide XHIFEL BF FFoB shte
TE3 2o A=) WX Zato|Y W F A
A FRH2ge] FAlO 7k} YAFoll= 2 Y
Ao FAL B 9 44 HAE sfdyoz v}
3 FEIZ2ETD BE A FFo= FAWA
FAE2E tshe 3280 dAH itk
a9 4% Aoty Zejolw whir|e g AMES 7
Ao R 14 FF AYE 3 Aolr), o] g
& 07(us]e) E& 7HAE FA Bao] 23 oj=g
£ RS AMREl Wdg FEAIZ Rolt 1y
o2 5E PDPY 3t4vt dgdog wgsii gle
A3} Zejolvy ubd e ke vA] Yu FAEAo]
kgH oz Yojut e RS &+ Utk

38 4. HekE TSI s TS WESPDPY Yy
Fig. 4. An image of the test PDP driven by the
proposed drive method

a8 5% #del A7e WA B259 WA
BEHL A ATTE 2AF AL 7=
Zalolw WAl Fz {FFE sy ¢siA
300[ps]el HAo 2 R o]y P2E Avfe)
Stk rampl® ramp39] 7|7+ EAAEC] o
U] g8 71zke g Zalolw whdo| dojuar gl
o}, ramp29 7)7He o= A Hhdo o3 FAW
Hol FAH e 7Ire g ojgos Zajo]w
urxio] dojux] grerl DY o2 RE Aoty T
glol] wAr|&S A" UE &nt2A B3

=R ¢ & Yok

g-\l

Tek Prevy L
rampi/

b )

Light
output

priming discharge
(+ self-erase

efase discharge discharge)
sustain discharge

address discharge

priming discharge (+ self-erase discharge)

J8 5. 45 BAS ofst 2t WHo| & 1Y

Fig. 5. Light output of the discharges by the
whole pulse voltages

Tek Prevu iy e W
" ramp pulse 4" 2ndsystain pulse
- s K \f"

MMMMMMMMMMMM 1e'sustain pulse Sgrferrtoe]

R LT AT
Ch3 a6V T HID 50 O |

priming discharge self-erase discharge
O 6. &EHA Z3E Z2i0jY WHo| HEy
Fig. 6. Light output of priming discharge
measured from the experiments

 Light outp_ut:. 4

a9 62 Zeho]d Fizkel dojuke WAL A4
37 29 Roltk, 2Pl AT Yee) Zajolo)
"7t A7blm QU Fetol Zejolw wo] Yol
U3 Zejely Wart F2E AFol A7laA wa
o Yofubx gL & 5 Uch o714 Zajolw
He 7} shae] 25 Haste] Aol He} 9= B
29} Aol dojmz ok B2 vehd
oh =@ Zejols WAlM MY Hsksol o
s Yolvhs 7|47 BHe 4 27 mol
9% ArhEo] G ool Yoluhe WHolm

Journal of KIIEE, Vol.21, No.8, Seprember 2007



ok
>

do] §A5E Al7ke] 28| Fop ZHEE o)

FeH12-13].

Jdo Hu
©
Ol

d oA EAPEAe]
Aol dojua e
gholry whdo] dojubA] g3 Q)
T Aok Aq71A Zeoly 7]t o]

ATl = VtEe FA fAE2
1¥sustain Y29 2¥%sustain Y281 3k
ol Me Zeto|y Bt BAPA vlAls 4
7] A3 Zetoly HA] F TRE vHFHA
AR L] WARARRE AAHAD A E 4 W

A9 AL WA ¢ 2P

IH
kY
o
ol
i
-z

'N‘ L]
ot

H
i
>

olft o
2
£ 48 o

< o

= ﬁ% it g
w2 o e 0
N [UZ': o,

B4 oo px ot X do
to ot o

Tok Prevu Js: | ——————aaens | i

‘ramp pulse #*™1 2"dsustain pulse
X ! =

;W._Jﬁﬁs‘sustain pulse:&_gﬂniwy 2

e R PR &

Y by R LR
' P FNE R R ®

tght | |4 b L 15
T O B £ 3

:
0
—t —

‘pulse width T,  delay time

a8 7. AEHNAM S3E MAH€Q! YWHo ZEY
Fig. 7. Light output of sustain discharges
measured from the experiments

19 8& Zito|w Yxe| Zof W3l ©hE ¥A
Aol A5 Wl 2AE Ao gM 1Ysustaing
2:9] Zo| Msustain Y20] E3} 22 4us]Y o)
tH14]. 1*sustainB £9) 9= Zaejojd HAo] E
o] F74gtel wel i WAREI} At
28 2%sustain P2-9) Aol Zafo]n) WA
Z0] 0[ps] A=A 71 woll= YA} o
T 327 A oy AL s@to g
¢ Bt B dFoME o] By
AAS 8t 1¥sustainB 2] Z& 10[us] 2 %
3ok o] A¢E 11 99} #o] Zelo| Hrol
of d#Egle] A FAAHS AEE A& 5
ek,

Y . M| MH|OR=2TY M217 82, 2007 9%

200 H

150

100

T

50 i
1Stsustain pllse

relative intensity [mV)

. 1 i 1 1

10 20 30 40 50

ramp pulse width Tg [us]

O8 8. Priming 712 HEl0] WE sustain X9
ACNE WEZT(RHN MAHO BA E=4(us))

Fig. 8. Relative intensity of the sustain discharge
with varying the priming period(1® sustain
pulse width=4(us))

5 200 2rdsustain pulse
E 150} T
2
‘@
S
£ 1007 1stsustain pulse
2 /
= 501}
©
2
0

10 20 30 40 50

ramp pulse width T [us]

38 9. Priming 719 H2i0f| [ME sustain WHO
AN WEZIT (A MAEC! BA &=10(us))

Fig. 9. Relative intensity of the sustain discharge

with varying the priming period(1* sustain
pulse width=10{us])

2% 10€ 1"susain B29] o] 10[us]d o] %
Al e] AR AL S 43 ol o] Z9-l
£ 1Msustaing2of o3 WAL Zaloly W
Fo] F7Ktel met WAAdAgle] FoluA|T
2sustain 2ol o] & HbHS wHAX| A 7ke] W3}
7t A9 gl

Zzto[ 717k Bt o) EA AN 22 o
d8h= Aol AR @8 Aolng o] 4y ZAx
2RE Zlo|y 7|7k ofde] FAMAA WAy
Ak ZA7) 1%sustain ol g8ke v]x|
e Rog Z2gch 22y 2sustain BHd 9]
‘do] Zejoly HA9] Lol BoslA A &

o e

R
¥o ol

1



Eginor gogg o] My ME2 BATY S 201y YU e

g Ao yol Haf A7ATNA Bl A7
5Udg olf =, Zeo]y HA9 Zo| o= HEx7}
2] Z7kEEkE 1VsustaingtAolA] F823 HAs)
7} A9k 2¥%ustain WA o]FE FEAWHo
AAAHE B8E 5 e Ao Alsdril4]

- 2.5

Ed 1Stsustain pulse !
£ 4
=15} |
g |
o 1.0} |
o 2"sustain pulse |
& 05}t '
Ehe x—L}—ﬁ_——« '
v

) . |

10 20 30 40 &0
ramp pulse width Tg [us]

38 10. Priming £712| ¥&l0) WE sustain
HEXIHAIZ

Fig. 10. Delay time of the sustain discharge with
varying the priming period

200 —
> = .
o 190 operating margin
g i _
2 180} min
c
5 B
g 170
(72
160 ] 1 1 ] 1

10 20 30 40 50
ramp pulse width Tg [us]
38l 11. Priming 7I12te] F9| H=0) ofst sustain
3 ol
Fig. 11. Operating voltage margin of sustain
discharge with varying the priming period

a9 112 Zejoly Wxo) Fef wisko] %t ¥
Age) SAAY% WA 24 Roltk o371
H2Abe 9 wAe] BAMHO] BF gHo
2 ANEE Aol T HhUGe U4 BEe) BA
wdo] 25 AR o §XHE HuAge v
Ao} 24 AR E Zeoq Yol Eo Ry

@

3HA 100V] A=e] 9 Favixle dunh

a9 12& FARE 2] Fo] 07[ps]d W] o=
2 3R] FAAYG HAE SAHT Aotk 971A
oo Hie oj=ds o A AR
o] e HAo o vojg] Agfolrt 4
FAFAZRY Zejo|g H2o] Fof] FH3HA 40[V]
o] W& F3Hd HAE AUk o] 2 ZHE=R
FEH BAMA {A7130] S8t ARE 92 ¥
o] Zejo|] A FAMH] IS vAA| &
on ARkg Zejold Wb V|Ee n&TEIIE
AR Qo RS ¢ S Sl

180
max

— 160 r B e - wouspm
S PN
g 140r operating margin
S .
> min
8 100
o]
©

80 r

60 'l 1 i i 1

10 20 30 40 50
ramp pulse width Tg [ps]
38 12. Priming 7[74e] Zo| #i&l0] 2J&t address
£3} 0}

Fig. 12. Operating voltage margln of address
discharge with varying the priming period

4. 8 E

£ Feizel tagdlo) Ade oIt 2
33 Zefo] e Aekn 1
Ag-% AF% Aotk o] 71&e EAA §7
73‘;13}04 Zetol)(priming) B2 Hd A
Aol QA o 9 A Folc
5l Akl 2 29 4
A @A 23 BAAY 9
sk AL efel 44 7
Fe A9 ) 2k
o) N%e 4%@ I'-J—-T‘%‘%él 2 1Qksa A
FEAES @ 27, 07ls)e] FAF BAZL iR
£ 3% ojzdl2rt b stgon 0[V]e] of=es

o{N i
rri

1
I}'_,
°
;
i)
ok » Ig

rNJ

Journal of KIIEE, Vol.21, No.8, September 2007



AL HAE I& 7 UKLk ol& 108071
JFEARee 1270e] ABEEE ZHe full-HDTV
PDPE =74 flo] 758 & e &tk
o] 714 gl 328 BE HIe] majo]y vt
12 758 F oz 489 7% ICE AHT
Utk 2Ela Zejo|w el FZ(ramp)
AHggoza Zeto|d) WA YA B
Jag WiHF-S ZAAA FU(contrast ratio) &
g3x1d 47 dc12-13].
& A7olAE, & Zepoly WAr|es &3
7502 AXEAR F BANA 544 g3}

i
of 4¥E& & deart ok

Z
Ol
2=
T
=
=

2 o7 S40MD DuT X¥oE ojRoixa
ek,

References

(1) T. Kurita, “Desirable Performance and Progress of PDP
and LCD Television Displays on lmage Quality”, SD 03
Digest, pp.776-779, 2003.

(2) T. Shinoda, M Wakitani, 7. Nanto, T. Kurai, N. Awaji
and M. Suzuki, “Improvement of Luminance and
Luminous Efficiency of Surface-Discharge Color. ac FDP”,
9D 91 Digest, pp.724-727, 1991,

(3) S. Kanagy, Y. Kanazawa, T. Shinoda, K. Yoshikawa and
T. Nanto, “A 31-in-Diagonal Full-Color Surface
Discharge ac Plasma Display Panel”, SD 92 Digest,
pp.713-716, 1992,

(4) Y. Sano, T. Okajima, N. Koyama, T. Yoshicka and K.
Nunomura, “A Full-Color- Surface-Discharge ac Plasma
TV Display”, 9D 91 Digest, pp.728-731, 1991.

(5) E. Mizobata, K. Toki and T. Nakamura, “Developement of
a New Gray Scale Driving Methode by Controlting Wall
Voltage of Addressing Step”, SID 02 Digest, pp.944-947,
2002.

(6) N. Uerrura, Y. Yajima, M. Shibata, Y. Kawanami and F.
Namiki, “Improvement of the Speed of Address
Discharges in Ne-Xe-He Discharge Gases for ACPDPs”,
SID 03 Digest, pp.784-787, 2003.

oY . MHHYRI=27 217 M8, 20074 99

a4

a9

(7 V. Nagomny, “Fast Addressing of Plasma Display Panels”,
SD 06 Digest, pp.60-63, 2006.

(8 S. Nagano, K Sano, K Hirose and S. Makino,
“lmproverment in Address Discharge Response with Stripe

Ribs and Discharge Deactivation Films”, IDW '04,
pp.879-882, 2004.

(9) K. Sakata, T. Tokunaga, M. Nishimura, S. Iwacka and N.
Saegusa, ‘Driving of High Contrast and High Speed
Discharging POP”, IDW/AD '05, pp.1433-1436, 2005.

{10) H. Homma, K. Totoki, K. Igarashi, S, Mikoshiba, H. Asai
and N. Kikuchi, “Luminance Improvement of PDPs by an
Extension of Light-Emission Duty to 909% with an
HDTV  Capability”, Conference record of IDRC,
pp.285-288, 1997.

(11) M Ishii, T. Shiga, K. Igarashi and S. Mikoshiba, “Driving
of PDPs with 208 Sub—Fields Using a Grouped
Address-While-Display Scheme”, 9D 01 Digest,
pp.1134-1137, 2001.

(12) L. F. Weber, “Plasma Display Device Challenges”, Proc.
International Display Research Conference, pp.15-27,
1998.

(13) V. Nagomy P. Drallos and L. F. Weber, “Stability of
Positive Resistance Discharges for AC FDPs”, SD 00
Digest, pp.114-117, 2000.

(14) J. Ryeom, ‘A Study on the Effect of Space Charge on
the Display Discharge of Plasma Display Panel’, Journal
of KIEE, Vol.20, No7, pp. 14-20, August 2006. (in
Korean).

O MARAIN &

BYE (mEm)

196013 549 1494, 1987d AMEdighn Ar)Fets) &4
19899 Medigtm it A7) FeH EA(AAD.
1992 A&oigtam skl AZIFEH SACLAN.
1992~19954 LGAAHF) J4udel(d) 9T 4.
1996d AR EE - BEKRE SABAHKE 1997~
1999"d #7JSDI(F) PDPE AddF4. 2000~2005
ZAEEa AREARA LYY 205 2006 ~
A sdd%a A7)FER 2w



