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Fig. 1 Weber's energy recovery circuit and
its operational waveform

Stage 1[ #;— t3]: A Sx27F -2 =,
Sx3: ¥©-9% #r} Sx29 -2 oM L.
Cre AE I 32E FAFEE gdel YA
< L., De, Sx28 &34 C2 3FdEnh

Stage 2[ t,— t,]: Sx47} ©-& Ho V&
ground® F XA A7l F1kold,

Stage 3 [ t;— ¢3): Sylel €1-& = L9 C7t
tA HE B 22 FHSIL VosVy2el 24
;ﬁ?:}‘% 7}'X]7ﬂ %E}' ILy7}' Z'“i7]' ’E‘ {L:Z_]:oﬂ VCp
< V7R 4= Dy gupolojx EHof H-2
= gy,

Stage 4[ tg'_ t4] Sy37} E

(negative)9| VsZ ZIX
HAg A9 BAPRI 225 FEE AT

o3 Zol 2y 1ol Yed 7|Ee FzAME
T QY ES HWde ARAE2 Abojo Ao FR
e ol&d GJF 3 dAE L fA "
Zo W Aeko]l Yot FFF JUAE HF
& 4 o sAR, GE FBAEe] 2-2E A
of WM 4 hdAel M RE zAAM ¢A
& —:?—XJ-% Zltd3t7ls e A2AH ez x|
Wb Ao, Jd49E gE 2o we ¥

it

S_IS‘/
PANEL
E N2
Cp 1
Il TFT
+V -
R Ly
S i
Cy
(a)
1 Sxi
S — Sx2
z — [ 5=z
<§ - Sy
=)
< — Syz2
Sy3
12
T Mg / ’
g -— °
et
23
B e = s
ﬁ - P
= I o
g
R
=
=
E
S
s
2 b e A — s
I\JL‘/’CP
o
- v + <7775 -
Zo Z: Zz ZIs ILe s

(b)

a% 2 HeotsteE oldX B sRet 3 uy
Fig. 2 Proposed energy recovery circuit and
its operational waveform

Atete A=A B4 sz Pz 2 33
S 2 29 el Aese sz Y, Z A
Zo] YR uir) gole=g JlxE z+z A e

_96_



Power MOSFET, #id3 F2& o]lF7] 3% <
9e Lo L,E 7FA Sxl, Syl 293 S 3
oA JHHE T3 AEEZREH AURE 53
o, AYHE o843y 3FFd duxE $¢
(step-up) A1713, Sx1# Sylel E©-2 X9} ZF A4
HPd2 Hdeg HA b 24FHez Fr19 AYH
s 7Y dYgoz wE e NS 13
Aol FA B2 Zo Aok Qlo] & off n
Y F UA 9o} =3 Sx13 Sylel iR
tole = 35" YA BEEHA GRS
reset 73 address #7F ¢ AFAYE IS
A 9o 29 2(b)dl 52 H¥e Jedd, b
498 fiAo= 7 7te] 32 EL FUd FAL £
FIER f - 9 HF7Y T3 dElHg 49

Lo §» Lo

l‘

o fp o] A= Sx3¢9 Sylel o8 #d AYgL o
(positive)d] Vs& A8tz HES T3 22+ A

Fe Aot}

Mode 1[ ty— #]: ol A Sx37F €-2H® )¢
o] QA& Sx2¢ Syl ¥ uwit) thole =g}
AYEE T3 gE) o] BEoAe A A
oz AYE G AdAEH o AA ¥ EA
o s sidel odua 347} o]FojR), fHEF
TA Fo dd A2 AMze goldn, AskA
WA A A =2sled "o HOPA].E]T‘:_ 7S
of slde] AN FAGYAE AL slAdHo]l ¢S A
$ug A a2 a9y 2b)9 of FHEo
2oz AP PAGeo e SAdd 1S A8

A F7HH QA Alzkel 27 E T

©

L

o

Mode 2 [ #,— #,] @ t;olA4 Sy27t ©-2 =4 9%
ARAE Coll A%E ol|A7h Syl Sy2& Fal U9
B L2 AgdEn d4y g A2 Syl Sy29]
Elrjell ofs) Al & Jx JHHE T 228 AR/
= Sylo] ¥-2.= & mj7pz] F7i3i;

Mode 3 [ ty— t3] : oA Sx1& =% =i Syl
o] H-0% He &3 AYE ¥ YL SA4o] vt
AA =W, 23 Vst Vi, & Agte]l didd tsi
25 JYEZ A" qUAe S48 W JsAI
< 7 ddE dgfdt webx 1Ee de AR
< FA "& Fo F& AF vilE FIHAIIA Enh

Mode 4 [ t3— t4] @ o1 Sy37F ©-2 =31 Sxl
2 AEHoE =F gk old REJF E%g o g
¥ Age FEF AHAYF Zolnm dHAFE A
27 gt wide] EAL gt EdMe AHFAAE o
3
Gl

Lo

oh Wl R ASE ol At wA we) WE

3 stz wd HRE dde] wAg B

o

o
=

oft

fok

A TS d Aol 324 "

Mode 5[ #4— t5] : t,oA 5742 Sy3¢} Sxlo] &
T HL Ad g AYE A A A, F #A4 A
de FASA "t o]F9 B=E 9o F& RoE
upebA] BHEEA] H

3. 48 &3

2% 3@ e 247 $H A3 Fo A ¢
go A FY7 AFE YA 29 4= 9
o, AT 2949 FAL BAY £ e 29
A A F AGH A7HE AoE Aol 7
¥ Yeun,

- / bﬁ'\ (A fl-u) —fp—- "—‘—— mm ]
. \ ] |
- ] i
L . . ’\ LA L _..,"..._,, . -
L gap i Wanl) ) e
| W3 I Ut Ul
(a)
| =
- = : AT
i 1! \ Al |:m-:’-l -.-.»;J ‘|
| ot \_,ﬂ_, A L L
O g
L__" | Y pogere | Y
SV e D L.
%l* U'“*\j’—‘f"” el
(b)

O 3 HEHIA M/Ze midekct Mot A MR
(a) Before igniting (b) After light emitted

T4 50l AYE e gel e W ¥4Y AFE
Hlastgich 9 Hlzg YA A oy=A
b deses 732 05 (]2 Adsn FA F#3
2 1 [ps]12 2R ¢ ST T Aol
71E€2] 3o Fojdgw AL Fhol HlH 3}
o gl F7tE Aot Yy 05 [us]z Al
TEY e BAY & 9 ¥
o]

A @t FqA FIHekA "o
N

tj <o) MA Fd A EAE g4 4o ON -
OFF x| utet Wsly] fiol Aaxoz s
o] MAEA B AL HF QH AE= Ao =



7HskAl Aok 719 RN HE 4F A/}
7b% AL 3 61692 [mAIE 7HAE ASE Y
B9 gho] 15 [xHIAA oftt. o]& Atd FZof
Aol 19 E gk 30 [«HIY vlaEojd & 33 o]
e HAd 4 HFE 49398 [mAleltt. Ate
e dquA IE s—%—% o 2 QYE Y ALEY
ols] FHAL  ASE AT 5 U &8 P
A9 A#RE fFdste JdYHY #E Y $lo] 7t

538k
A /
\ b
e %
1 ]
(a)
L A S B N
] \
o A ) N e
I -
T |
(b)
— —
il
R N R T 1

(c)
8 4 A9x] Yot Mt ¥ AHolE A
Fig. 4 Voltage across each switch and their gate signal

ates TaH)

< T R
heduesbarens alus [pH]) Vet

2% 5 oSlel ol Wil o2 FIFYHMEF ul@
5

Comparison of averaged input current
according to the inductance variation

4. 48 E

B =Rdixs AC-PDP F+%d o & F o
o, g AJLS wEA FFAL F o] d4 2

o) ol§5E ADS 75 WA AFD oy 3
T HRE ARt Mg sme FaRYe
ot EAES 24slm, 75 ¢9A PDP A FES o
&3] Atste §]§«l g3d3d +e4E A58
Rtk A I2E VNEY LC &F 761«] A
& A&t U E e W4 Weber 32
o} vl Aol ON-OFF A#glol sld A
o) wWe A5 ANE wARR 58S 2/
F ne #4e A

{11 C. C. Liu et al, “An Energy-Recovery Sustaining
Driver with Discharge Current Compensation for
AC Plasma Display Panel”, IEEE Trans. on
Industrial Electronics, vol. 48, No. 2, pp. 344-351,
April 2001.

{21 K. Yoshikawa et al, “A Full color AC Plasma
Display with 256 Gray Scale”, Proc. of Japan
Display, pp. 605-608, 1992.

[3] J. D. Ryeom et al, “A Study of the high speed
driving scheme for HDTV grade AC PDP”,
ASID’99, pp. 305-308, 1999.

{41 L. F. Weber, “The Performance and Promise of
Color Plasma Display”, Proc. of Asia Display, pp.
373~376, 1995.

{51 C. L. Chen et al, “Evaluation of Binary-Coded
Light-Emission-Period Schemes for Improving the
Moving Image Quality on PDP”, ASID'99, pp.
309-313, 1999.

[6] C. H. Park et al, “A New Method to Reduce
Addressing Time in a Large AC Plasma Display
Panel”, IEEE Trans. on Electron Devices, vol. 48,
No. 6, pp. 1082-1086, June 2001.

[7] H. B. Hsu et al, “Regenerative Power Electronics
Driver for Plasma Display Panel in Sustain-Mode
Operation”, IEEE Trans. on Industrial Electronics,
vol. 47, No. 5, pp. 1118-1125, Oct. 2000.

{81 C. C. Liu et al, “A Novel Energy-Recovery
Sustaining Driver for Plasma Display Panel”, I[EEE
Trans. on Industrial Electronics, vol. 47, No. 6, pp.
1271-1277, Dec. 2000.

[9] M. Ohba and Y. sano, “Energy recovery driver for
a dot matrix AC plasma display panel with a
parallel resonant circuit allowing power reduction”,
U. S. Patent 5 670 974, Sept. 1997.

{10] F. S. Kang et al, “A novel AC-PDP sustaining
drive based on dual resonance in sustaining mode
operation”, IEEE/IECON01, pp. 954-959.

_98_



