Aeisn’, #HIxYFY"

= E - W21y ety =Y 2001111

www.pwm.pe.kr
(Chi-Hwan Lee, Sun-Kyu Park, Seung-Hee Lee, Woo-Hyen Kwon)

Abstract

A high-efficiency electronic ballast for HID lamps is presented. The ballast consists of a PFC

and a resonant inverter. To reduce losses of ballast, DC link voltage is determined by taking into
account the peak voltage of lamp and a filter-inductor at Bridge diode is employed in order to

remove harmonics from PFC. The flux density Bm is kept 0.2[T] on all of inductors. A small

inductor is connected

in series with an electrolytic capacitor of PFC to be operated no

high-frequency components. The acoustic resonance is eliminated using the spread spectrum
technique. Electronic ballast for 250W metal-halide lamp is implemented and the experimental

results show that 96% efficiency, no acoustic resonance and low conducted EMI level.
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Fig. 1. Configuration of electronic ballast for HID lamps.
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23 20)A, PFCel 9% 4dzts AF+= 60Hz
71282 Agsd g AFHo= FF
£ 9yx, 998 L1 € A% dFcdE ZmeoeR

S7rs 27 A4 E 982 12 JHgsE, 44

del A dHARY AN FIE @Fe
728 PFC 294 #3%5 opdd 294 Cl
Getue g Aadge oo 2o,

=\/Z&“‘L —L (1)

3 Ve w2

AN Prpe dZ8AZHH Vack dF Aol
A% dyjoldx Zme 20kHz FToliA HE 502
< 7FAH, L1, C20 9% JEAde ugez
Fo)zc},

Va Z o

= @
Vi V24 (w,L1)* )

PFC %2 dsf A C3ol FdH™ FAl
AW E e EeA C4, C50l FFEY. Az WA
de a8y FEd o zFH JFA4 PFC 5

A nFH AF7 FA 224 H2z gL &

r
Br

4g Fddly £3 @59 dde] ¥4 aeR
A9E L3%}, C4, C59 &F & A 3o 4%
341 dFE 9Agd 2F:8%2 FFHE HD
e 4 JF7F ¥ Ueds &5 A
FAol, WAMNA A5 H2AY Rmindt B3
28 A% Rpa AHoldl #E 7HT

R=[Run Ruaxl 3

Half-bridge ¥ E & 2944
FALL ggoez Fox1

E54 gold ¥

Vs =

S (sinwt + %sinSa}t+ )@

712ote] AEXE ofuel 2tk
V¢,=\/§h (5)
Ve
Az 7184 ASAYS A7) Y, C6) C79 Z
Aoz AREH L4-C7 ZAFRE BIA A
FALE AANTY HS F BAZE Rt Hold
BE AT 120%2 LA FEHojob @t
A4 AeodE HANS Lol 9 1Y 30 7
A5 AF AR e, TEFIS

-110-



He wl, 028 AG)Y 2Y 49 HolHEREH
T £ st
Ir
frequency
2% 3 HY T 2o EM=H
Fig. 3. Characteristic curves of a series resonant

inverter.
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a0y 82 2HEY Ay o WAy ¢
o AX AFE meovh FZ AFe 4t #HF
HEL 7HAP olue] ~HMEYLE e F 125kHz
g wrEY, 2#9EY b o A arce
2e 39 Ga)ol HAvh 2HEFH Fiko] glo
H g¥ggol HAEH 1Y 9b)st Zol arcrt
oi-$ Beol EEYALT

b)unstable arc

a)stable arc

28 9 arc 2| Hl
Fig. Comparison of arc shapes.

a8 102 AzFd AN HEIHE FEA
EMI9] levele UENRITH BE Fa5 FHoA
EN50081-1 ®5< &30 o 57dBuvE EAl
=y

O — ‘
I O B N -
_______ - ¥
e Sl )'/’“ Mfﬂmwﬁ%w
TN s.MH . T
i b yw(‘ ¢ y
o . S G ‘ R '\Nﬂ —_—

L
13 Soo Soom oo RN WO Jiome oW Do Wow

a2 10, 24 EMI level
Fig. 10. Conducted EMI level.
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