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Abstract

High-intensity-discharge lamps are widely utilized in outdoor and indoor lighting circumstances that need high
luminance. In lighting applications for MHD lamps, the size of the lamp ballast circuit is an important factor and should
be as small as possible. The electronic ballast for MHD lamps is superior to the electromagnetic(EM) ballast in that it
saves energy, and has smaller volume and lighter weight. In this paper, highly efficient cost-effective and small sized
electronic ballast for Metal Halide Lamp with high power factor using Digital Signal Processor are proposed. The proposed
electronic ballast for MHD lamps combines a boost PFC converter with a half-bridge inverter, the algorithms of the power
factor correction and ballast control were implemented using the TI's TMS320LF2406 CPU. Experimental results validate
the ballast is also useful and reasonably suggested.
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Fig. 1. The block diagram of electronic ballast for MHD

lamp.
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Equivalent circuit of series resonant inverter with

only fundamental frequency voltage.

Fig. 6.

il

9
o

—
—

E“_l

{ ve

+|
G
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Fig. 4.
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electronic ballast.

Fig. 5.

™

(4)

thr[l].

ko)

3l of
V2 Vpe
V2 Ve

I3

L=121,
G} 21 FEFAF w AN AAAF 1,3 2o

oA A (HhE o=

)

(sinwt+1/3sin3wt + --

™

2 (D3t 2t
2Vpo

(DelA F213] 2o
2 @sh 2l

271 Al AHelA &

Vy
X
3
y =

271 Ao 7 JEhy] ujio]
Vy

. N

</
T

W
ﬂ

NI

Rmini

o}
T°
bl
2]
TR

to ¢ > ¢ oIt

9

9

2 (6)7 2o,

(676)

i

L

.

=713l =2

Y:
[e]



20174 48 X33 =X H54H HM4s 111
Journal of The Institute of Electronics and Information Engineers Vol.54, NO.4, April 2017

E 1 A2 mi2tolg gt
Q+ 1/ Qi+4 ‘
w, = wo% Table1.  System parameter values.
g ik
2 B olgd zet 110Vac
le\/(ﬁVDC _(Rmax) (6) /\o; = 5l2= 32kHz
wZ,1 Z, —Tle T
o ’ EREE 540uH
WL AE A FEFASE 0,9 FEE QE A (D %2 79 1640uF
3 gl =9 A 300V
O+ V@i 02 S s S A 0
W2 = 2 ; 8 fih
o ﬁVDCwo (7) -
2T 12727, o '

200 V M40.0ms A Ch1 &+ 20.0V|
Refa Toomv F00ps

% 72 DSP(TMS320LF2406)E ©]43 tiAd A )
AxEloz A5 B F2el A2 ok Y] Flas J% 8. A|SAE] Al SHE AlSHHE 2 200V/div.)

o .
o . ) Fig. 8. Measured start voltage waveform at start-up.
TG vgSetol= dApA kg7 A FE RGO
th ¥ 12 F2E #AWE ] Ajxd defujEo|t), ¥ 2 Tok 35| ]
ﬁ A 0.00V
= g A e qEolth o] AXWE FEO o
@ 50.0
ofz} wol Ak AWK o R EE 94% o] PO A :
oS ok % gtk 17 8 A% Al WX AF Agfe
AA ER S ReFth Ak 27] Y= Age n
A AR F 1 Al "Bavh kEe & 5 oo
a9 9% A% F AAAE A Az Ao die) A o
A A BYPS Holerh A Al A9 dF
s glo] A A dR7E SaEe] AR b .. . . . .
B Ol 200Y  [Ch2  50.0mV |M[10.0us| A| Ch1 & 20.0V|
:[L%%'% OE]' ‘)l\" 2}]\]:]' :lau 0'8‘ ?ﬂ]a 78.%]-0“ Q] 11' (?_]—Xé Refd [_100mvV 400ps |~[0.00000s |
7] 85 BHoFoh 48 Aebo] 250-300VE S71ghol 0219 MAMMEL A| EXME &2 Mol MEeoid
e} QFY7] E&o] M% oo R FIES & F Utk (Fek: 200V/div., MF: 5A/iv.)
71 5Eo AdAHe)] g3t Wz o njo|t} Flg. 9. Measured waveform of the output voltage and
current at the steady—state.
Ballast Efﬂciency
0.950
0.940 =
_____———/
0.930
0.920
0.910
0.500
0.890
a0 100 150 200 250 300
a2l 7. DSPE 0|83t oEealo| = MAA oYY 76 % 10, MAISH MXpA ok Y| E8
Fig. 7. Implemented electronic ballast for MHD using DSP. Fig. 10. Efficiency of the proposed electronic ballast.
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