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ABSTRACT

A low cost PDP sustain power supply is proposed based
on flyback topology. By - using Boundary Conduction
Method(BCM) to control input current regulation, DCM
condition can be met under all load conditions. Another
feature of the proposed method is that a excessive voltage
stress due to the link voltage increase can be suppressed by
removing link capacitor and suggest new 'Level-shifting
switch driver’. this new gate driver is improved 66% of
efficiency than switching loss of a existed push-pull
amplifier. The proposed converter is tested with a
400W(200V-2A output) prototype circuit.

1L AME

AC PDPx 19643 dz|xo] tigtellA] Ly d ol 2 PDP
o] 7lee wE2A A= g1 W Aok, wsld, 1
=, ¢ke T 59 FHE /AT o} He daEdo] (Flat
Panel Display) AJA&olA zb3& wa gtk PDP TVE A%
AHE&L gistd TV AlReA A4 Qestn AW, 248
Ael Q& e FPDERU 473 e Aol o=
PDPAlA Eojor & 714 $8% FAZ go} id PDPY &
Z& Reset, Addressing, Sustaining 2} o] A 7}x] Fto=
TA4HoIAT, 2 F sustain F2HE $3 AYe] AN AF9
goosol e waatt®™ azlm PDOPY 7+ MY AzEdEe
Sustain®] A o o3| zHe] Hr} AT Hde F&
E& B AA G4 AzFEL FEs] dAAE g2
pulse} %7+ BastA dck? o] Be pulses] 9ste Sato)
¥ gz & AF7L subfielde] #Watel BdsleiE G4t
uetr AH7E AEA dEE ok o] Wil Sustainel <7t
He F g229 71 PDPY LA™ E AASA "tk =3
g9 FA3 WA wilo] sustain AYol oA AzsA
432 uy] g Ed PDP sustain 39 2EE Dynamic load
changeAlol £& A< regulationd 7FAoF gtle Ao} w
Ech o] 2FE $F3] 949 1R Y ol Wy F 3§
YU two-stage TFEHHelth ¥ 1o EAE &9
two-stageTSHH2 UFAF harmonicE: Fol7] 43
PFCE3 £34%4e AHoE A& &5 DC/DC 1Y
Hael 2g Ad FxE 7/IX3 Qi olRe n9Ed w2

23 AY P B B AL RAFIIE AL, B
A9 BEA 2975 AES H2o) 5718 AL we
A vlgot ¥317t 745 Bk

Rectir DCOC ctpus Sape

m$—+

| e
*J.l
177

b

P ¢
Contoler Cortrolr [~

38 1 25bP=9| PFC HBE
Fig. 1 Two-Stage PFC Conver ter

E tE HZ 9ye PFCYH DC/DC AHEE 192=
AFAIE  Single-Stageddolt™ 13 26 =A@
Single-Stage convertere EHAYS A7 4T single
control loopE 71X Y& AF 2 harmonic reductiond U
I9E AHFE DCM(Discontinuous Conduction Mode)2 52
AlA 24stn ot olald dedw FRE A AN 9
HZL Ha A T2 link AYge] ¥ake wEysr ¢
2 EAL Jehddh ubslE w©A] single control loop? £8
A 24L& A8A A7) HE) 2 link capacitor AL Y&
& charge-balancing®l 9J3ix ZAA=Ho] A7) wgo|c} =3I
Single-Stage  ZAWEY  o¥EL  Universal Input
Voltage(0™265Vrms) & H-835to] ALR317]o] Be ofzgo]
itk A7l Dynamic load changer] #Ed 293 AF
stress7t F7HElo] DCMAHIE #R[A7]7] oJ” .

o] =R A A 7149 PDP Sustaining Power SupplyS
Flyback Topology® EdtiZ A¢tsity Input Current
Regulation® Aloj3t7] 984 BCM(Boundary Conduction
Mode)22 F2& AlA, ZE 23 dedA DCM Budg
ZFZA)171 1 link capacitor® AHE38HA] 7] fEo] @& ¥3}
Mo BHEF 292 MY stressE AT F Urh £F &
& FAS A 2AAA S 294 loss EF M2
Level-shifting switch driverg& A}43te] 2913 =222 1/3%
2 Z9o A AWEE 400WQ00V/2A) 2 48S skgch

_34_.



Single-Stage PFC Convertar

P14 X

AA
\
x
&

33 2 1= PRC HHE]
Flg. 2 Single-Stage PFC Conver ter

2. 28
21 Hetd =2

A <¢rd Converters= 1Y 39 EA8IYch o] 28L& BCM
o2 F3E flyback converterd ZHEE 32 xolth 4749
Ztzke] AEE NEE BCM FAEEeH RuUAY o] F VC
£ shunt regulator®] oM EHAYE FH3}7] ¢ HE
E N3E BJA ¥k 2383 VACE Y847y 438 =
7] $1¢ FEE Aotk vt EP2E Y 33 ©y A
4 Vzerodl YN &Y ooz AF{IL ZCS(Zero
Current Turmn Off Switching) §&sAl &tk =& o] Vzero
v F 2949 2-3HE FAANA 293 AR Q7 224
ggg g 29xd 32 AF 2 EWAAEA 17
ol #a AFE Aosr] AT VQEe 299 AFE z2#

A3tk BCM REEZ Y] ARl VACY VFBY +
o] FAzlel oA PWMOR ZAo| Hn F 29]x9]
el VQ} v|adte] 2] €t

LAk -2

fo > o du o ¢
|# b rlr Lo rir

.
e Vo = 200Vdc

-

a8 3 MetsEl 329 Mo 83
Fig.3 Circuit diagram of the proposed AC/DC conver ter

22 2E=s514

J¥4% AYE Converterd FFARZ Adyoltt Ad
Converterd] 27§ r=2 FzHgin

Model : to<t<ty

mode 1& +Ves7t QI7HEE F 2939 2-4E7) HY
ol F 29X zE2E AFE Vg/lLly 71872 FAE
1 VQ =3 F718 gtk VQ7t VACXVFBY AR Adcs
¢ Zold w) F 29X & OFF7} ¥t

Mode2 : ti<t<t2

‘mode 2% -Ves7} SI7tSW 297} OFFEth ol w2
Ed2¥ve AZE fyAst &8 202 AGHs] AR
I tole=9 HRE zero’t € W 7R -Vo/L29) 7| &7=2
227 "o olg Zd¥rje)ecE ZCS(Zero Current Tum
Off Switching) 53-& 37 Aot olf EF2Er9 oLz
7t ¢93tA 28 Fo2 Yo7 Hu o A& A3t 5F

< 32 F292E oA ¥ & 34 do

\ -5
. 1 k
(a) mode 1 (b) mode 2
Vas
la
Io
Vzero
va Vac X VFB i
Turmn on Tum off
._Lcomrol —I control A
to ts t2
- — -
M M2

I8 4 HoHE 3|20 REY £ iy
Fig.4 Key waveforms for mode analysis

a8 5 2liXetn} of2E 2jelMF iy
Fig.5 Line voltage and filtered line current waveforms

2934 2% AFY A %L 2P 59 BY AN

_35_



458 939399 93¢ ged 145z 9y @ YYAT
£ s gol 2l AYY 2YE BED 1 HAD Y
& wolA 8o,

2.3 Level-Shifting +33 &

AY ZE 294 &A9 L n&29Ho] e a1
MOSFETEZ AMgst3 9lth. MOSFETE Hjoj2 AFd o3
AAE AFZ Aojsts AF Aol A BJTsH= &g Ao]
E-A2ZF Agtel 9zle =9l AFE Alojsle AgA
Aotk 294 &5 5 of$ FojA 29 Aol ns X
ojt}, RE MOSFETE Alo|E-A2Atole] 7] A HAA E(Cgs)
7t EA8HA @t o] Cgsg FHE st Aol HashA
€. °]& d2 A4 AZHTum-on delay time)olg} 31 o]
= AolE-A27F AL Vgs7t £ A Y threshold voltage)
VT 71A FA8e=d dee A7HS 93y Vst VT 7 5
ojo} MOSFETE H|24 £52& A)Z3c),

T Hom) = Rg-+Cgs D FANAT o))

Vgs7t VT 2 ® 39+ MOSFET/t 448 &4%& $Hs
A 84 ddoA 3 ddog s = Vst VT 9
MEE BA 2E(pinch off) A Vp ol o|27|71x]9] Azt
& A5 tr olgta Fejdch

X3 d9d S0l MOSFETE T3/t AsEdst 49
A VG 7} Vgs 7} 022 FojAWA g Azg=d ¢
A Vgs7t 23t G9elM 9 At WA= AY Vp 74X WA
HE d Zge Ak H9E AE AR (tum-off delay
time) td(off) g3 $cl.

Ty =RACs+Cpo) : H8 AA% @

g8 3ol 2AE A, Vst Vpoll A VIZA #Ashe
d ged AZe &% A7 tf B Fejug?

CgsollA F3Hstmn WAsts ARt ol wdske Ajzo) o
AA gk ety wAste Aol A7) wEe 294H A
I AFIE o] FEEE= AZto] EASHA doh ot 29
£42 2 JehgolAt), ol /AAFIZ] A3 7189 HH4
2 Z2AE YA A5 AF FEI2E sty fad
F& 3771 Push-Pull ¥4 BF ZFE7|& Yol ALE3
Aok dA T o] BF FE/E tum-offA] Agdde] 0o}
2 dojAR] @] dEol 244 tun-off delay time®] Al
o] oJA3] &l nsFxelt) ofH I ANAM £48 Fol7] 4
3|4 MOSFETY CgsE FA3stn wAss AE Zdof
ot ZF, EAATe] ZoAE AAAFE 29AA 293
ARsh Age] FEIE Aol Eolge] ot X 293 =
22 AZAH7] dgfoln 293 22 Wwde <] Hu
ol MOSFETY #z=Z o7 8 + g7 wWio|th ol &
& AMHU A2de] B8 2 JFE F F Uk o8
#2sna s $wo= MOSFETY Cgsol Z3so] g
Charge& Level-shift& %8 -89 ALS A7tgez A
2313 eZelQlS EozN 293 228 Y F 7 9
o}

2.3.1 Level-Shifting #3122 SZt a4

Vi w2

LI =

Level Shift B

13 6 Level-Shift S 8%
Fig. 6 Block Diagram of Level-Shift

3% 6% Level Shift £=2x=0|th o] Level ShiftFore
a9 79 82, S49] 244 =& F7IAT7] Y3l Astald
S AZE A7 Aotk $A Vil FEu Ao AsHA
CLSY %A=HE Charged ¥& Zenerd o8 Vz 74 7}
g A "k olg CLSY $dAY¢L Vzzl H3 S27F Ong
3 goh og Vizk GA9E "X A o)y Cs9 YAt
& -Vz7ts A S47F ONS 8 =oj At Levelol Shift®
VLSE ©EA "ol ol 9wt} o2 ARE 83 2 &
o2 gozH BJTY FAHAsY WE AA Azt o8 A
ANANA gt 238 79 A Level-Shifting 753122 T4
=9 0§ 89 FAR=E HYsH S13 S27F ONojHd C
o] A== Charge: +Vs 7} §1 o] S13 S27} OFF
Hu S378 S47t Aol ON H% Col AFSHAUYD Charge:
-Vs7t @t} +Vs?t FETY CgsE #WE 4$=8 $4& 3x
TS -Vse £ A7} Cgsoll AFHNUD ChargeE W&
S S 9 2944 £=71 %A A gk

‘a1,

8 7 Hokst Level-Shifting T E3|29 AL

Vs Vg
51,852 ON 81,8+ ON S1.62 ON S 81 ON

a8 82 Mo Level-Shifting 75229 Fuly

4_36_.



3. dddxn

B 1dE 498 3] 943 23 A4e Jehidd F 2~
A= FQA2NGO(BOOV,24A Rdson =0240)& A3t &
¥rjolo =t FESIGIT, EA2Ew e Zol= EERABOS A
£514ch 293 £48 Fo|7] Y3 Level-Shifting 29X
celolWE AMgsle 29% &4dd g d¥E
A00W(200V/2A)E 2.2 A # =

¥ 1 Single-Stage Power Module Al
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Input Voltage AC 90 ~ 265 [Vrms]
Output Voltage 200 [Vdc]
QOutput Power 400 W]
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