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Abstract

This paper proposes a new approach for the design of a multi~output electronic ballast for fluorescent
lamps of different outputs and control method. At first, a standard-output electronic ballast is constructed
and then fluorescent lamps with different outputs are lighted by the frequency control of inverter circuit
using MCU.

This multi-output electronic ballast consists of a rectifier circuit, an inverter circuit, and a frequency
control circuit to determine the optimal frequency for the lamps of different output.

In order to verify the proposed design method, a prototype of a multi~output electronic ballast for 11
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{W), 15(W] compact fluorescent lamps and 20W fluorescent lamp is constructed. Results of observing the

voltage and current characteristics of lamps are in accord with those of PSpice simulation.

Also its efficacy is nearly the same as the other electronic ballasts. From the result, therefore, validity of

the proposed design method of a multi-output electronic ballast for fluorescent lamps is verified.
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Table 1. Equivalent Resistance Ru., of Fluorescent
Lamps
Lamp power

11 W] | 15 (W] |20 (W]

QP (FDX 11) |(FDX 15){FL 20)
Item i
Lamp voltage (V] 465 71.1 61.2
Lamp current [mA) 215 210 349

Lamp equivalent

216 339 175
l resistance [Q]
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Fig. 1. Equivalent circuit of an inverter circuit
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Fig. 2. Flow chart of the muhli-output electronic ballast
design
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Table 2. Selection of Most Appropriate Values for
Q Factor{15(W7]}

'Q LmH] |G WF] (G(afF) [V (V] [T (mA]
2000 | 196 | 128 | 641 | 767 | 228
205 | 19 | 127 | 634 | 70 | 25
2060 | 201 | 125 | 626 | B2 | 23
2005 | 203 | 124 | 618 | 741 20
2100 | 206 | 122 | 611 | 734 | 27
2125 | 208 | 121 | 604 | 724 | 215
2150 | 211 | 119 | 597 | 716 | 212
2175 | 213 | 118 | 590 | 708

2200 | 216 11.7 583 70.1
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Table 3. Results of PSpice Simulation{11[W})

Lamp output 11 (W]
Frequency [kHz]\| Voltage [V] | Current [mA)
6.0 474 219
6.7 46.6 215
50 461 214
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Table 4. Results of PSpice Smulation (20{W3})

Lamp output 20 (W]
Frequency [kHz) Voltage [V] Current [mA]
402 62.9 359
412 61.0 351
422 383 334
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Fig. 3. Block diagram of an electronic ballast of multi-
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Fig. 5. Block diagram of frequency control circuit.

PWM IC(SG3525)& ol&3tdch 1% 59 S}
F AR EHEE YElT 9

AHEE MCU(COP8782CJ) & 208 ICEA &7t
9] 8H|E ujo]a2HEE# (Micro-controller) o],
5ol ROM3t RAMo] Wgso] olojA A&z}
Y3te ZRIYS st WAANE 5 A =
AT ©.

T A Y5t MCU W3y AT EY o]

A 37HA] BEoE Yrolich AR #4914

33, B4 doleiie $2, AN E9A0E &
p

_IE

ol H¥sttt. Op-AmpE o|&sted 4 Agn 7)
TALE vlZste] Op-Ampe] 8o dZF=] )
= MCU9 4719 48 PORTE(L0, L1, L2, L3)
EXE e et oW R& AYelM &2
Ao ¢o2, 48 PORTH A57 7= 9
3},_‘:. 745* x{%}- gk_o_ %}- _/r: oh;]. ola.lz‘y]. u]-/klog_
AEE A MCU mlg] 249 dlojE9t vz
31, oldl Qs T FOoF Bgdd R
o FoF YIRE T EFF NEE WY
aHA] "t

4. dgzu % 0

41 NS B4

AZE 7PEEE Wz Y AlE B 3
7t 8, 71&9 WA FI|E o4 B¢
o AME FPEEEY AR AHINE o8 BE

BREA - BRRMPES



Aolaz HEEHE OIS 7IHEHASY JAA otgrie] HWAH & MO

o AN WY WF HE AT

29 6la)E 7129 HAY AAINE olgsted 20
(W) 23E 3AzE A5T A% ¥z A
2 AT A% 39S dEuD g, WX 3 3}

ra
2
1>
2
oxl

vy T 2 00800V 0 STePPED
58 &s/3

o rrr 1]

15 vocs

2.0V 00§ — 2 0ce80V 0 S106PED
50 ks/s

AA7E ol BT AFAIRe] O MES ¢
F 3, ABAY AR HAXE HA dEida
Aee ¢ F A

Ageld AHE A /PEEY Mz A7
g AME AUt 718 AR AARVNE AE
AFET A7) BE oA AlFAIZte] o wet
A3, 20(W)e] ALdl= AlFA AFe naxs
o A Jepdn slelr, AlgAlel daxe] Fad
Eo 7kl Al AAAQA Mt AR/ grol B4R
oh AAHoZ AGd HAA UR7IE AYd F
Q7 NBAZHE FobHzm, 11(Wig 15(W)H=
ANEZNY AFA Azl dsixe oz A7t
o HaYEolok st

.

42 3 X 8w 8y

Az JHAEEY WA A7)7F AlEH o) del
A ol FY R BF FY FERA, =P AEY
ol A3 Bl S dFa) Sist, AdE b
AEGY AR A7) ol8st] F= At #
A5 H4E ST

a9 72 20(W] 23y PFPZE Y AL
o Y= AeH % AT AF AYE e ded,
YL AL WT AR Fyyo] FAoln, 415
(kHz]oll M = go) 62.0(V]E yehix qlo.

1]

oln

d|

(b}
. TIXHAL OHEIDI9| AISE M (20(W))
6. Starting characteristics of electronic ballasts
(20(WJ})

n
2
>

HINE FE 45 1997F 84

zAkuv-QS
15:21:41
‘1E — 444[7
5 AN\ Y
I\ ] .
By j
VAERVARV/ VIRV
1€ ps ﬂ::
260 my /\ / /\ A
A AR
N BAW 7T
NIV TN v
|
I ‘Fi i

22 my OC 1 0030V Q STOPPED
108 Ms/s

g 7. #=e) XMetnt MEo| nhE(20(W))
7. Waveforms of lamp voltage and lamp current
(20(W1)

(457) 63



NEHolH AR HEste] wW BT AYPo] 1V
A= $ UERIT 10w, of Alole 234 o3
o 71918 Hog AzeE.

HYoA AWML vt go] JBEEY AR
B718 ogdel A BZe BYH BF UL
Fysgisd, B 327} 299 SAFHS0
A99D, AU} BF HBE ABHlM F3ju
A wA dergont Ad e Uk £@
Ag MY AR FAE A9 INY G R
T QA A YA A3te o] 4FHU.

xS oft

43 388 8¢

THAEEY AN GAVIE oljatd, A 11
(W], 15(W], 20(W) BZ7} AjFate] H-ddehol
=28 v 32Y 4L AT 2, & SAMANY
AL NDYFeN BEY 5] FeEHUt
o) 71& FAY QA7 AL WA HA7
o 2EHYo] AsPoE AT Holth 24Y Z
HAHo| 11[W] FZY Fgolls LIUW], 15(W]
HZo Ffole L3(W] e, 200W) &
Z9) Feolle 0.3(W)dsHUT. ol Zo] 1Y

o Foll AL AMHHZ PAA FELA 2
ool 7198 Ao E AZHET. EH 7 YZoA
o] BHFEL FHMUYY dooE 3t F 7
AEQo, A7 #IZqA BEE MR A7E
AFRSE A9-9k Ag] vk

Fl

5 £t 58
Table 5. Output Power and Efficacy

k \113 Conventional ballast Proposed ballast

Output| Light Output| Light

Rated [~ lfput Efficacy o 1tg . Efficacy
power - power | oul power | outpu

[y W) {im/W)
M | (W) | [im]

(w08 53 | 50 | n9l 68 | 6

15 146 | &2 | %3 | 159 | 8% | 525

20 12| us | &1 [ 185] 120 | 49
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