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Novel Ignition Method for Automotive HID lamp Ballast System
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Abstract - This paper presents novel ignition method for automotive 35W metal halide discharge lamp
electronic ballast. At this study, the novel method of ignition is developed to reduce costs and size of the ballast.
By use of the novel method, the voltage needed in ignition is decreased, which result in use of the lower voltage
rating power devices compared with conventional method and product compactness was achieved by deleting a
circuit generating negative voltage needed in ignition at an conventional circuit. In terms of luminosity, color
rendering, light efficiency(Im/W) and lifespan, the metal halide lamp is superior to, but unlike halogen lamp, it
have more complicated transient characteristics to reach its steady state than the conventional halogen lamp.
Therefore, in this paper, the electronic ballast was designed such that the metal halide lamp could be optimized
for the automotive, by applying a method of microcontroller-based digital control. The results of the proposed

system is verified through various experiment results.
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Microcontroller-Based Digital Control
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Fig. 3 The block diagram of proposed electronic ballast

ss

5 4

o

2R

CONVERTER {

g 4 J|Eo HEue

Fig. 4 Conventional ignition method

NE 4718 A5WALS Flyback Fw el =4d
+DC A Y(+400V) s} -DCAHL(-200V) 8] Ate &3k 600V e
DC At ol&3ld, ¢4A7) ERx 125 :dd A7rs
o DAYLE 234F I fUlEe PEE AR

23 4olA YERd vigl go] ¢tAvY 1S |
da g AE00VIE U7tk 2o +DC ¥ oYz} -DC
Ae LEFE 2/ WY AL ¢ & gurh

52 Mze HSws
a9 5% Adw
FF AT

xo

27 dxe FAg

45028 BAZT Atk a9 69 A
29 4904 ueha A& BEEAR
F48Z7 Be 92, +DC A Wk

239



BRP TR S5BH 4% 20065 48

e JR2 FAEA, 22 600Ve] AYE BE Fed,
+DC Agte] 300Vt Holk:, ddte HdE ol ¥ F 3

a3 5. HMortE HSW4
Fig 5. Proposed ignition method

29 62 AAs AP A18d HFH2olth

ve2F @2 L
SR

INVERTER

+
ves )

e

™
o

a3y 6. MotE MEs2
Fig. 6 Proposed ignitor circuit

a8 694 ¥ E Y DC Link AYS 5359 &9
AEA7 A5z 9¥ER TNIe] FFA, TN27F ¥
A9 o, 244 C3e tole= D3E F3 FAHm, C2¢
Vo292l ZAjo] wbAste] TN1o] ¥4, TN27F ASA4d o,
D28 E&4 A9, C29 C39 2AAY Ve2, Ve3d &
€ RI, R2, C4 2 Q6(DIAC)E ZA3d, C29 C37) A4
gl oj2d AlelElAE AxE ONAIZIth HA#AAHo= C2,
C39 ALz #HAge] HAEAA PTY 1334 A7tH =z
PTA $stso] PT 2315 A B8 24N 4
Aol e JAWEIS Vo2& 330VE BARSFY w&ol, Ve2st
Ve3E o 330VAHA] A S0 PTY 1a&)M e & 660V7H
ipdil=

AAZ DC Link @9 #gte] 71&%4 div] of 70vVe] A
4L 29 4 9o DC Link @9 EWAY A8y TH&
2934 4220 FETY e Fole 2o 71534, U8H
3z EYvter Yo FAHAALGE & F U] "W
JHE R F A Mg BFIR 924, = 7A
2 HFY & F olen, ZiEPAdAa " FHY
(-200V) 23 27} A FH, AFe) YrtE ARSE Aol
7Hs 8ot

6. ofolazHE ol o3 CIx|e Hof

6.1 olojlazHEED

vg@etol= HID F=Z e s S AT %
4 B2 J5/AET 54, BN dHd B2 5
dol 2 HARL AFAAN A ki

v-i 54 7D g o

240

ANEE HFY AHZ Aoste He] Lolstx] ¥x
2 ddEs 3271 BERAG8] wetd ArldA AFF
Ao BHE WFHA77] H3 vlo]ARHEEE o83 B
o §4F 715S 7H dAE A7 E AdASY FLE B
87t ot

B =EdrE Mega Algl& AVR % 3ludd ATMEGAS
£ A3t AVRAIE ZE 7]Ed & vlo]Ho H|3 A
gLl o9 wa 3, SPI(System Program Interface)”]|%
< /IR glo], BEd FHEHo e AHAME, T2
9] Ao} 5% FHL 7/HX 2 Uk =3 U3 (One Chip)
wlolgo] 7k HMEs AP S 7R vlojRe R YR 8
A de] 10bit A/D(Analog to Digital) AHEHE WAsiz gl
on, Al2de AP E F4 AF F s WDT(Watch
Dog Timer)71% 2 W&@Astn Yot

6.2 CiX|& HMo] =HA[4]

AA7IE A= M2 e o7 1A 2 A" 2] o2
mez FAY 9avt 8-S ¢ Aok
Ao7le A= Feo] wet JY AojR=E, AF AojRE, AY A
oRE F 3N FARER 7L

ag 7. txg Mo 2=
Fig. 7 Digital control mode

WA, Tum-on GA9IAM 71 AF3 A4S A
2, M37)7t HEPAE B0 @ d7kx) o] AYE KRS I
o} webd EPAU4e He o Aojsls Rz FakFo 3
=3

Warm-up SHAIA HA7]= 2t uisde] ois] AF AR 3ol
APee dA Fol =2 dzx] F=zAFe AFe HAE IS
Aojaler gtk wely VETAFE H=wste] Aojghe EE=E B
zt=]of 3l

ulx]2to Z Run-up 2 Steady State AHejollAd oFA7)= F=A
2 HH>sA Aojdior gt ¢4, HEo] BWE 27 F §l
3, AFE 26AF 23 & 4 vk ohepr], wheF 27] Hgle)
AV uigteld kA7 WELAH| HBWe ol& w7 EFAF
£ 3§ 7Hed Adiglez Aol ta, ojuriAle AR sew
Alrez FaAgct Ao BWll TEstd ArE FAY
Aolg FHYESE T2y glojof sm, o] URAAL Ao
50vel =2% o 7R A= olok gt} o}ge] B AHL HxhA
o= PWIE Zadicl



7. 48 28

a2¥ 82 Ayl AH8E ¢AVY F2E veEix Yok
“ V1 v

8 8. AEHo ARE otHIIe A=
Fig. 8 Structure of electronic ballast circuit

a9 9% AFs APY ARV Eehold HuH 1%
% FET®] =#A% AolEQ mHyo|r}

a3 9. Z2lojy) BIE} 1X}& FETS c=ajolin Ho|Ech
ul g

Fig. 9 Drain & gate waveform of Flyback converter primary
FET

a9 102 AGE FFFH FHIHA 27 FTHLE
BoFa ok ¥ 1044 B F ARl 2/HSAEY
a7} oF BkvE 27 AEH} €A AZIT €2 FE
@ Agtol XAFE £ 5 AT

g5t ZOIMESHY
Initial ignition voltage in load load by a proposed
ignition method

3™ 10. Mietst HEwAlel R

Fig. 10

XEx slselole g Doy POl MaRfel MZ2E HSYUH

[F R4
ME

Trans. KIEE. Vol. 558, No. 4, APR, 2006

EF 4PN F5A 3d DC P2 AL FUU A
o, W H AHE¥ FET Q49 =39 A4S Advg A
Vielgt slen, FET Q49 Uvg A4S V22 BP9
A&t

g 29 112 V& AW oz AgsteE 3¢9 AT
Ag WE A VIS debdd,

3% 1104 2E upe} o] 7|& W9 A4 DC Link
Agtel 450V Z8HE & F Utk 0" A U
B9 DC 329 T4 e 2% ugte] AXA H
of AES VY A7l FFFE £ F At

B

ad 1. 7|E HEYA o 23t HETZe ol et Vi
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method.
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method.
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