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A Remote Dimming Control for the Electrodeless Lamps Using the 2.4 GHz RF Communications
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Abstract - This paper presents a remote dimming control method for
the electrodeless lamps using 24 GHz RF communication. Since the
proposed dimming method are implemented with a simplest open loop
control using ISM band RF modem and low cost MCUs, and the remote
controller has just several functions such as On/Off and duty ratio
increasing/decreasing, It can be made with low cost. In this paper, the
detailed digital logics of the proposed remote dimming control are
described and the experimental results are presented.

1. 8

A wEe o) dFAE HFaE A G, x|
e 9l¥o] #AAE TolA wAlstE ZHI Aol iy
'5%‘4 “JrEJr’*1 33}]9] Pzl g AFGsted A
.‘:? 3 Ao A3 2 g44

2R AL Feo & ) ol 3L 7
b &

&, AA ol de]
g8k Fa o
% +5 ) ot g
FEH % Hgaizd o

ol M divtd] Fust KHelgx & ¢ Urhil-3]
¥ %%'@EQ} @Al Yoz add £ Yz B A
A "Ha Fub W R(PFM : Pulse Frequency Modulation)], #
% 42 A% U 2 BAZ WR(PWM  Pulse Width
Modulation) ¥ $& # F low z @iy 548 Fend

ch& % 2ot

O Hs Pos AF gy aF B35S A RRolrd T4

AvlgE FM Lol zrizole] AHE A 9@ HAAHEAA L
TReLed mAsiopyt ok wEkA] AYF
stetol el grol MBS FHF YFPZA FoHs ’“’c}—]% %
& zaAolE A &sA sw Pzl 23L& B AolHA ol
@ AF Hadg /pagy  FAS g3dre 2gAel FHA
7 S5 B4 ds F ﬁl2\+ deol 79y #AvEst g
st7] mio] A Holx Zslu dhad AHAHY] FR2 Qs X
&As7E dAstng HEA Azulge] dEol Evtastol

® H«e d¥ 7Y : LCD #HolE ZZxoe F2 HEH:
whao g zhgk Aojsire] FAOR %“4 z23& 4A A4
F AE FHE 23 YN F W EF FAF FFYLe HE
Al 7 Fa4 dide wolzg fuslx FmF APE Hslel
wAse FAv gl oty RS g3Bz 2gHold ¥
E o9 7Ee ¥ e HAE 29 FasE 7MY
Za4 ol4or MAsor gk e of Ag HUTG A7t o
Fojx 7 et

o] 4ol ‘1] VA zFA o] VEE
G e Hopstn A4 FHAAM M & ;
AF guAz zPAolo] &t} iz HEo] & W
sl o] gkoh[4,5]

BomRoE B F49E 234 A At AT *]
g ¥z dndFs ol & A=y AH7e -d’—% z23AAE 9
& At 23t o) BmRoHISM : Industrial, Scientific and Medical)
el Forz dnzo 014—‘ 581 ohstnk Alge] 7%
& 24 GHz W99 RF % o] &8 U7 zFAo] =E AL
stoich gty 4 i*’”ﬂ‘ﬁ oA A=y kg rler FAVIN
o] BAo 2= H7bel RF ¢} vlolari s 2§47 ALREl 4]

i

4

Chan-Kil Lee
Div. of Electrical Engineering
and Computer Science,
Hanyang Univ.

Hee-Jun Kim
Div. of Electrical Engineering
and Computer Science,
Hanyang Univ.

dlg Aol Nage HolszE 4§Y EPLD WA 2N A
wE oz sl T4 & A

2, 2H3 YUz TYH 2A2F

21 GZ AlHIE BXE 22|17

g omgold Aokt W Avg Wx guddd TES A4 989
QA9 29 B2 delol 9% HAAEE 79 14 teldalsh of 4
qe M Ao ANE WaE oY slgs s B o BEE A
ol 249AY v YA 2RAol7t Ahserhe By FEn 2
¥ l@el $3 coloadds, g 293 Faee 50 kizoldh
MOD-10 CNT. #1& 25 kiz¢] 3243 ALES S JB Aol un

lr.:

B galE = 128 ol slgsle BCD 2E9 Hl@ste HeFAA MUX
9 xﬂowi Agdch 7] CMP #1025 E walstE AojNsd 9
f HEZdd MUXS £39& 9% Aori28g qdd: 101}64 el

BCD #:9h o) guth 198 o & @t FolA CMP #14 A wrEo] o
g dedog H¥AA CMP #29 B dEdAd LFEch CMP #2 A

kAol CNT. #20f 9&) 718 =93 FR5E A2 @tol A7t
so] MUX #4359 vlasle] #4435 DA £ DBE #4Nd%. 2
tdo2 AolE FEAES QI Q29 WAy o QNI WA F
Sl 28lg & ok 2¥ 21b)e EIAEE B8 zHAe] ¢m

o ¢ Hgs Ao wek T = 10Ts o1z, T = TA+TBez @i,
Aot Wit A g ¥z dugFE 5 AvEe dgH 2o 39 #

Y
D=2t DTy (1)
T
a} 2} A iE‘ zlr#-% 718 2903 Fobel 17109 25 kHzE 2@
W 1ouele y2e Aoizt sps A,
Rampr Duad time o,
Fundamensl Swit hing Clowch () —d > ol
AsS8 | gy
LT . ¢ :("
n A
T S digit 4
:§ FN Y P E—
nen 158
s
won| e
A b -

LA BTN L___l ol p, L, LT
L i | |
' WWWNWWNWUUMWNUMM

undaannnal switchisg ¢ bk

o, UL _ TRRAATY AMARA AL
e, U Ugy _TLIULUL____JUUUUL___II
: r‘ - 1 L iy v - r"‘ SO duty ) -
- ¥ -
(b) EfUXE

<8 1> 92 Mulg BE 422E

- 1055 -



2.2 RF FMEUE 0|82 ¥Y xo| s

B =FodE= gEHA ISM dde Fa4¢l 24 GHzY RF 24
10W 233 33z g dEAuggAe Hgsto gdzg d4Hos
Agrat ity
a9 2% 24 GHz RF §-484 2440719 BEEE vehdd §4
A 947 Aojrle RF $£54 288 Ayt A2 P47 g
0§ ARy AFWAFX A FAHE FARZRHE 9F ON/OFF
2 UP/DOWN Az gto] wAg) welA EPLDE o AIEZRY 9y
H 3 2 Aug Aol & Mg 4 dx dxe R} FrhEo]e}
Fch 23 3& RF FARERYH J¥d ABE o8 Aviy B3 9
Aulg Aol Heldly] A SR g BoFch yAE YA HF A g
HzE AT 19 2l g 109 A2 g2 8 8E BCD /e e
CNT. #12 ol &8 738t 53 271244 CNT. #19 2L ¢
o] g}, ol AAWARA] Aol FYHR W} Futg HEHA
2o A duigo, el CONT. #4190 &80l 094 2SedE CMP
#29 MUXE ol g8 Alujgo AHLE 100(A0LE HRHEZE HA8Y
o, £ 249 Up/Down 37t BF high7l A ESHEE o/ &4 ¢
A717} On/Off A= & 34t

fu ao

U]

ol

UART | Diagnosiv
g . . b Initialization > up
= 2.4 GHZRF =
z B ADCs | prowction
§ ™~ S— YV
b .
MCU: 16F676
up down condition
low T
fow high decreasing
high forw increasing
high high toggletansoff)
<Ol 2> RF R0 pRE
S px
£t
#7
1y 4
[ AFRaY o ip 4—; First digiv hy
< pys
ONT 58T —1 ¥ D LK
4
. AN L Secund digit s iy
Bows »
7GR v £ b0 BCD
tp Duwn
ey "]

€ \T.\LTl—.L > op
—>1
VT CER P4 "I” Farser limit
H 4
b Firse digit 113
4 4 ey
Fir digitil)  — "— p MUY p )
Secamd digitth)  —~f ‘:’ g —h Ll Second dizith
" —% o € pper fimit

QE 3> ZPMBF HRIP| HY z2Y2E

3. dyun

|

RE Ntodem Resonunt fuv.

‘ m wearn
s el e

Remute comtrolter

QE 4 FU3 YYUDR NATYA MA oHy7I9t HHZHI

ag 48 & A7dA Adste gE AuE Az duE 24 GHz
RF & 3Hgstd ZZEEYoy 43 I50WE FdF gy
FAo] AAY A7 473 23719 dug dehlgen, 19 5
U DY wstd] me PZo zFPHE BEY AWE 1Y 6 3
Fa dold 4 2d=g Jehdigch 4925 Aulg DY st wi
Pzel 2ol & Aojdg HIT 4+ At

() D= 0.5 (d) D = 0.25
CIE) 5> AlNlE Wj0] ME MT EYAE

® 0

0.8

0.6

p.u

0.4

—O=lamp efficiency

—w»— jllumination

102
0= input power
L n 1 i i . i 0
0.2 0.4 0.6 0.8 1.0

Duty ratio

IR 6> AMEE WOl o P =EpAE)
.3 =

2 @A FES 999 23408 A¢ HF Mg ¥z 43
Y59 4&8E A8M 24 GHz RF §4¢& A48 74 44 2349
18 Adstgc Atd 23A0] el A FAA dAvish £alviny
FH22E A7ke RF 293 MCUE A 83l FAHA 740 7I58E
5 g 24847 2% A oA AdA gy} 50%9 F&o] Ay
AT, 50% oidel Algeld THY Uve YYAYF FEL A9 9
B uEE AR 35% o)) AHlE el AdA dv) %% o
Ao YEEgol FHFHYG

(=g g g .)

(1) SF89], “Fdx g% FEL AU 2948 155 Avigo]
ag A3, AAFE =84 3%, A9¥, pp. 113-119. 1998.8.

[2] #3859 "SEPIC ZHEE o|3¢ FH3 Y=L 395 Az
AA7)", AYAAEE =FA, 33, F99, pp. 285-293, 2004. 6.

(3] Lee, SW. et al, "Simplified control technique for LCD backlight
inverter system using the mixed dimming method” APEC 2001.
Sixteenth Annual [EEE | Volume: 1, 4-8 March 2001.

[4] Jae Eul Yeon, Kyu Min Cho, Hee Jun Kim, and Won Sup Chung.
"A New Dimming Method for Electrodeless Lmaps”, ITC-CSCC 2006
Proceedings vol. 1, pp. 69-70, July 2006

[B] dAE z7Y, AHE, “FAT YUz 23018 ¢ Mre ¢
nE", dehdFey =8a SC A33, 424, pp63-70, 2005

- 1056 -



