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Analysis on the Light Source Efficiency of CCFL and LED Monitors
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Abstract

In this paper, we analyze the efficiency of light sources of CCFL and LED monitors. Cold Cathode
Fluorescent Lamp (CCFL), which is widely used as a light source for LCD display, supplies a high
voltage of 1,200[V] or more when it is initially driven. In addition, a constant normal voltage of 400 ~
800[V] after lighting, and 3 ~ 6] mA] is needed for a power circuit that can stabilize the current. Applying
a high voltage causes a lot of stress on the inverter and generates a lot of heat in the cold cathode
lamp, causing significant damage to the BLU (Back Light Unit), resulting in a burning phenomenon,
which causes the screen to output normal colors when outputting the screen. We can not see the
yellow output and the screen darkened. Therefore, in order to prevent such a symptom in advance,
efficiency can be increased by using a Light Emitting Diode (LED) as the light source of the LCD display
instead of a cold cathode fluorescent lamp (CCFL). As a result, it is shown that the LED method
outperforms the CCFL method.

W keyword : | Cold Cathode Fluorescent Lamp | LCD Display | Light Emitting Diode | Light Source Efficiency |
LED Monitor |

* 2 e RS |SHEEMD)| MUCE SIEATLMTHS| X|R(No. 2019R1A2C2084257), wtsi7|aFESAE &
HEEMI|EHEIIRO| Grand ICTHTMEX|AR(ITP-2020-0-01462), 2020 CHSIDI= WSHQL SHRALIYO| X
(NRF-2020S1A5B8103910), J2/11 SAHIKM7 (AL “‘MATEQIZBTUSIAIR' Y MACZ SHASIARS|(AURNS X|2

(20204 7|PAARATNLQIHA YA, WHHS © S2929950)5 ©Ho 3E 7
LRt 2 20213 01€E 14Y AARRAZY 020219 03E 02¢
£HUXL 20214 03 029 WMXRE - QX4 e-mail : yjs@chungbuk.ac.kr



CCFL ¥ LED 2UH 28 &8 24 45

L M2

LCD Y& o] FPOo = Wol Algo] H Sl= 1
2= #WI(Cold Cathode Fluorescent Lamp,
CCFL¥E 27| % A| 1,200[VIe1de] 1447 He
< 400 ~ 800[VIe] 4783t BAdAYE T=5kL 3 ~
6[mAlY] ARE 3L Al 4= = AY3=7F da
sttt TAYE A7HE sl =W AWElS] FE7t &
o] 7}1 ¥E=3 #Hzo] @2 o] TS 5o
BLU(Back Light Unit)oll A% &5 5o 127
QA WY, o|2 <Iste] 3 &9 A] 3hHo] A
Y £ Folal =3 £, 3HE o] R
Rl & 4= AU 2ol ol&gt T4 WAl B
£ 5t1A LCDHAE ]9 Fds Y= Hx
(Cold Cathode Fluorescent Lamp, CCFL)E HAl5}
o] ¥3gtio] @ =(liquid crystal display, LED)°]-& 3}
H 58S 39 & S STl

A R4 2ol W33 HE(Cold Cathode
Fluorescent Lamp, CCFL) o|-&3slo] & 14 & &
SRS £o]1A} Fro] @ =(liquid crystal display,
LED) 2 7j&ste] 2UE 9 FY B&S B3 of
B o2 PLCO A&°] H= HMI= H7&E2] gul7t
LCDE o] Sl1 7[&AEo] o5l et v &
719 AR Yo7F RAE HE Al B2 ojggo] O
o}, 2o 1] 7P Wol Y= Backlight, A,
IC &4}, w49 7 73 Tofsto] K& MxE
Bot L3318 A TE 4 ATHIL

At FFHI(FL)S] F= HHNEE 71Fsto] 4
SEEYESL, o] A ERRE WAL EEHE Y
g 7MY, CCFLoAl= i W] 3343 &
FZSH F Ao 1AYE I7IeE ASoRRE A
Aol o5t Ax}F ®&o] dojdrH2].

AR} &St 2& o}7] Al7]12 253.7[nml<
Ao} Ao] HHAksh, o] XA FFA7t 7HAREA e
2 WHgote] W WAysHA gt Hmo] 27154 A
AL o FBAl= 429 TFUUE A7
=2

GEZL 71go] FHo] dE WMlstERE Qlsto]
BLU®|| A|&2Ql DamageE 7Rttt A+l et 54

o ro rf

)

o7E AYS E3l0] LCDWY Q] BackLlight FojlA]
LED, CCFLY] E43& &RlIsto] 213 sfido] A%S of
o] YgdE EIAESH AGARA FAIZE AREo]
7Fset AlEAgo] w2 S Wt Ao B3] 9l
o}, A @go) A AMES okl Q= LCDEYEIE of§
Sto] 24A1F ol 7e SHlE Al BLUO U=
He}l T 9 CCFLY 2=%¥slE gRIste] LCDEY
E19] 17 dRlof gt £AS stof U= QIgF Damage
£ 435l 9J5te] LEDE /%S st b 59 ¥

3l A¥S Foto] ERIE 5k old wE glolEE
EZAg} LS GHEE 4 I=E AES B S
e 718 v E 4 IS B4t o8 B &
E=RoAE LCDYAEH 0l F¥S CCFLOIA LED
2 WSS Sto] WS GUEE, s AP B
3t &2HE 7|EHgo R Hlw EAR olE E3
CCFL ¥4Hc} LEDH4]9] 80| £the= AL 59

1. LED €4

LED(Light-Emitting Diode)= p-n¥E o]t
9 dFog, &uFow Aol YW o wIMY
(monochro-matic light)°o] B&%E= A1 A7
a3} (electroluminescence)s 0185t HIEA| 42k
oty & AY A7 nde AXe} pF HF
(hole)e] 23} d1HA Axd(conduction band)@} 7}
Adi(valance band)2] &ol&el(elHA] W) sigs}
= 29 HAE Wit dl=d], o] X = FE &
oju 19| FHE TEEH, 4o FHE Wit HH
LED7} ¥= ZloltH1].

HEAE o83 H7|&o] WAdte] wat A7
YAE HoyAR  HolE= A FEd
LED(lightemitting diode)7} 7HEt=lo] dA| oz &
ofo]] ZH-g=lo] 1L QITH2l.

LED= %7]- 1A 54l Hoko] 4585 E Pl
545, dAaEee] Eof AsAtY Bol=
o, I 5= (exitsign), BT 5 A FHY

ol 9}1)

oo it K

s

<



46 SHEEHXSISI=ZX| 21 Vol. 21 No. 6

T2 gy ol1 glom M08 3 H3tHo|q,
Z7Fo R Agdo] gdsta 11 -2 A4
o= It 329t R/G/B A7t Lolsitt
£ 7ol 9ot ¥i(InGaN,AlGaN,AllnGaN )&
A g 9 22 A GaN7 1 3% 713 QDA
AEA D =7 7]4(GaN),chipdesign® package”]

S84 F 8E& FUY UL HA 7I& 59 7eol
7120} powerLEDY] FFAF7F 4014 =8 mA
o] & ARE Y 4 Y= 13T (ultra high
brightness)LED7} 7Hdt E[3loH, JFE2-S T2}
WA TEDQ] 7= Qlste] wx|gkol LED7} Uyt
o= gz 2olA g Aol 7|7} 35 =okslth 1
2t LEDE ¥t 2] £7] flsfiA= o= 714 &
Aol =Tl 1% st @4 ZidE LEDe vt
ZPog #oln %\% FE5ol wWgzto] Hlsh 1
Z57F P 2 Aot} webA LEDE ol= A
array® packagingdtoiA] Gut 293} 24| gkEofok
Skt ojnff LED W& JEH 2k 522 <lsty
FE/o] HoHA He EARE o ieH3]

LEDE 71&9] A7 ZHIEZ} 7HdEY °é°1Xl—t—
it of 2 o s 1S Woh 7|7 A5 jHeA|
_EEH/\—1 woa Asyna §go| o g9

S50l et @ A2 288 4 SlEUth LED
01 M ARSI A 3RS Tidsls Ao| HlE A,
ARl 5= BEEAlE FEA9F o] 7|7 58
A S B4 Z Jurk REAQF go] Hlo
E= B4E 59 9REQ A= 1 B¢ %‘_7]7]'
BoHA = o] M9 552 Q9Her %
At HEHR] &5 E4E= AZE, AErE 50l
At EAL A5k PIA B9 AS, S4lol EA
glo] . PAS FHE AAL 1 YFYCE AR
= 42 =g =1 e OF A v 2
NURE 7HAH, 2 & AR =2 oUAE 21
UTH4]

LED7} T a2os 8
2] Azto] &Ysto] 7=

Aekajo] 1, 274%ols A
2571719 A7} 7K ek
349, 2 SR DUt PR R/G/B A
Aol §oltE Skos 214/ HEFEIYE
B7]49 UAE 23S EYoR ¢ A 7|4 A

ag Aoz AyZeEct dA HB(High Brightness)
LEDE =4, ZQ]o|A thz84te g g ¥7te] dxta}
LED chip 729 /j408 2W& LEDS /fastn
It

2. 433 JLUI(CCFL)

&5 obe Fadol| 2ol= Hl2ARICRE YAy

2 CCFLol=tar ghe}, dl2ARR] o] thefst sfA-g
718 Aol AR/AEAY 2o 2o]1 LCD BYH 5
9] wiglo|Eof A9 g Atk

LCD Back-light®] #4HFoz qfizz= 7,
ARl 453t AR o R W79 T, =2 AN,
w2 AuAEY, o3t AE 9 FAANY, 22 379
AZOoZ LCD Back-light ¥ 7]} &A1& 7
ayFoz ARgHTH5].

Aol yiel M=ol wi] o] 9lom, 3=,
gt FS AlFot skl fEuch Eaguo]
1S %r:‘“ = BQog AW WA, UA, LAY
FE7F JoH, Back LightollAs ATFE7) 13w,
FLEHO|A FH Aotk Lamp YFL 03.0~01. 6
o] ARG, AAHHZ(1.5~3.0W)2E FE &

< Il FAloIW, Lamp 82 °‘HV*—E
20,000 ~ 25,000417k0] 8- FHTHE]

o210] 749 Qo] M= u} o].}:_ 9219 o]gst 1}
ATS Wit & AAE 7S 1 trap® HAE 0]
45t 1 8&9] WS T 4 e ot} CCFL
R Weloll 33 E4do] ExEo] glon & ot

Aol F2EojA otk B3 Tloll= & F7tA%t
A ~20] FY=] Ut

AT Al H= 7ol THEE 7Held ol 245k
= A2 AHED)O & ol 1&0F ofFstal
AFel &S] 22 AR WEE A WAool Al

"ot 3o o8 f8cke AR 2 AR S=
S|4 ZpejAo] wA¥sta P EES Aot T
Aoz gttt F¢ EAS AT ol HHo|
guke WPAS A = Qlok AFE9] A7 o
ot el ARV Wslsith, o] AE HMAE
QI5tH Gas pressure®} AF7F Z718ict Ax7F 3=
oA vt FFo = AP v CathodeHol] FH5|H



CCFL % LED 2UE 28 58 24 47

A A FAREE AR A S Fof 23 EFES S
=d I 87l % od/m2 F==2 g7l

CCFL backlight9] 71 FE&X B2 A8 A%
7t Arh= A} o9 2 wAE AlFgitte Aol
o} F2 T 7}A] HhAlo] 2*ol=d| Directlight A3}
Edgelight4] 2% 3902 CCFLE ARERITHSI.

Edgelight #2412 A o]-&sfo] tjAE o] |
o do] T1F AR, FA7L gFaL 4H] Mol F
7] 2ol As=Ear Qick

Directlight 4]0 A= CCFLAAS] 13 = g4
olgt W] LT & 1R DCHA ot
One-trans®| One-lampZ Hoj47| &t} E3] 4
A Al E20} o] o] ot A=) AHE ] s
Frgo] wAI7F €t o]2{gk CCFL backlight 9A] <1
HEE 82 o =2 30,000~40,000A 7]t
9l

E3H CCFLY I3 Y= A= 2holl JA7E 7HsfA]
9, 7I5E AxpPE 39 =2 GRS o)7L
ojeff WA= 254.6nme] Z}QJAo] FFAE 74|
A oA E 49| FHE FE3Ith ELY 1A &
3 7h2o] o5 o] wtH A WHo] Aoyl 2t
<& o] o] ot}

T3t 7kaof oJgt Hd &3] o B JRAl At
o] BolR| 11, ojo] ojsfj Wb EA E H=
= A U A7) E44L 29 Sl g&Est
), $29] F7|2 2= Ut JFgFE W=t

ANZREZ] SeiMe A gl

1,000VRMSQ] 117%to] "3t o]AS wha 7jA
ZH(firing voltage = starting voltage)gtal s}, B
o] | Fojl= Aol WzzteH10]

o]

. CCFL ¥ LED ZLIH & 58 &4

1. CCFLI} LEDQ| EM

LCDM Y& #4] & 7|2 CCFLY BackLightE &
Ao AR A Fret GUBES &4 St
F oAl 6/HE T S Al FEE ARl T9

Egoldh (9 113 (19 2l 44 BLU &4%

BackLight Cable®] Damage”} 716l|d X5S UEr
Ril=2

a3 1. BLUS| &4

12 2. BackLight Cable2| &4t

LED #dollA CCFLE Feoz FARt AME-Z 9]
of gIYEo| #of BEo| A Xolth olF 8=
Sl= Zlo] ol 9Jste] BLUS €A}d} BackLight
cable®] &£4J0=E o]FojXirt. o] Afsfo] X&EH
BLUY] &43o] AlZbsfix]o] Cracke| WA¥stal w+Ust
A WS A5 HEott} T3t BackLight cable] &
o] o]Fojzl AejollA] (17 312 CCFLY] #E |4
S4& Uehdeh I=olA B Hiep Zo] X &0 8
HdS ARESHE AlolEXRY] Aol LAdsto] QIHE
9] £A7IA] olfZITt. ol WA|5l] Y5t & AT
oA CCFLY ¥¥=E&ol ot 542 sk, &3



48 SHEEEXSISI=ZX| 21 Vol. 21 No. 6

olE diulslr] Yste] LEDZ 3t Al a8 distod] L 50,000~100,000 Al7F o]Ake] 4=He LRI 9
ATE AF3HAT. o}, 71 F¥2] 10,000 Azt ofske] =]l Hls| ¥

S A5 HE Qi
LCD RUE9] g9l CCFLY LEDO] ¥ 575t
SLCDEYES] 17 ¥l 5% 9 FeZ LEDE 7
ZE0to] Yehd HistE AF-S Boto] A5 Fol A
A s AZ B4 siglon, 71 d& Qlsto]
BLUY 7}8jA& Damage?t WZ S8 AEZ0FE
g9l &9 #AE /AT B8, A A8 AHE
sto] LCDEYESY] &8 s} ot S AXIG

ct.

1) CCFLE ol-&3sto] BUE 7Fs A7ko] 24417
AT & AF BUE F %71 60[Tloll =8

33 3. CCFLY Bfg &4 53 3ol 2|42 0% A& A BLU, = Zoi8 A
FZRAQ7O] &40 F 15k CCFLY Cable
2. CCFL LEDQ| H|w &M gho] uHgatT.
2) LCD RUE9 FYS LEDE /HRE 5lo
(19 4= LCD 22344 9 & spiiwtaeta o] CCFL7|5te] HuEle} vl Ao ot 23 1
83 CCFLZ LEDO] & %% H]a oJu|A]= LCDIY [(F1ZH9] AJZEo] 73 shal & & Hdf 2= #
oA FYL CCFLE AMR3IALS we} [EDE ARga} o|7} 30[T]oll ol2+= Zi:% Rlste] 7]E Hrt
A mo] EEe AUS BIto] Yol & e Ho AR AMgol 7hs ¥ AL ddg Eskel &
Ft}. 7129] LCD gt 5YsHA| CCFLE ARg-sto] ]le] 7hssitt. of=’t LEDE 7|& et vl
Hdg 75 Al Hi 50[Clef ol2E 2= 9 Wk theat ZE S4o] Sl
& AL, W LEDE ARESH9hE Al @A8] W 2 * gk 58] 71E B Hoh wou, ofvA] &
=5 & 5 A olF 5t € 5 Sle A2 H|go] v A5 IATF 1029 1,845
LED7} @& 28|z ofux|7F Aloug g8o] $ot 229 D).
L o] =do] Fjgitt. AA] XHE WYo] Wm 2 * LEDA7|7} £F0]3L Hanu|7} ufjg- 2 omf A
< 34 HBEY 27 359 70%°1512 FAF S T o FA(DCTB)°] Teote] B 53|27}
7l % ZaskA 7] w2, Fd R AAEe] £33,

o] AlZkE EohH, AA1E Feo T £ 2

£9] 50%°l5t% HAE S o] A7k WItth LED Hgs}, AEgsks ol & e

o2 Fent g getEy Fo] gl wfio]
o] Ao ZZo] 7Fsla g Ho] 7o)
HtgTHoR AR o= 9la(oF 109t AIREe] &

C WREAY Lol WAHE SHAE A o
7] dho] B,

- IALFOEA G 9 7k o] ohl7] o)
2o d@Ato] Ba glom H-45 St )
2 ES

3% 4. CCFLZt LEDQ| &€ 4= H|W



CCFL X LED Z2LIH 22 &8 2M 49

o O}%

rvo

9l AR HEYAOF du|Ho] A W

ha h LY
Bajo] FRsst] AN WS Tk
o
=4

=) 2

R
By gA

il

A

AR oE FAI EA4Z 71 LEDE 2ot
ookl toud)el o] Bt FAS md
g 5 JS(RIHYANE 21 Fho2 AR 7).
£ 3z ot wRA WY, F2E 9 A
Aol Fofl FHoF, F2 g, 71= Foll 58 o]
49l w2 7HF0o] Txdoltt.

LEDE Z2t9] FR0l wet 2534 o Ad-AR7
E4S 7L k. [2¥ 419} 2ol A LED(AlGalnP)
o] 579t HAt =4 LED(InGaN)2] -5l
Hsto] a1 A9te] wisto] W AFHSF M} =
A LEDO] Hlste] St E3F LEDO] A=t A& W
of wzt thE EAS A0 glow, &Rk AA
LED 1.9 V, 84 LED 2.1 V, =831 3 LED
3.0~4.0velct. ¥4 LED= A4 LEDO| 34 3|
£ AMgsE| Wi2o] BE 52l 4 LEDS}E 54
s, 34 LEDE= FA LEDO| JJAE Adsto] A
8517] w2l A4 LEDS FAkSHT.

LEDY] ¥5h4 EA2 AYel st &8 542
ol vlEsto] FE o] Hstolr| el AY-HF
A3} vlsHA veiue, J4 LEDY] FEE2
B4 LEDET 52U #3tol| st Ad3s] 3
S Waleit), 12]a LED S2AY] gt =8
AL 7H & HlEH oz ZUisiAT dAgst A
olifo] =¥ Zgto] F7tstolE FEo| A F
H, 71 o] =2 ko] QI7F=|W LED7} wa=A
L Eefjo] EAdo] &AH

UutH o2 LEDe %7t 5258 ¥Eo| Aot
HEe B4 7L 9o, ol gyt vdEa Wy
Ae] E443 dijolt}. oA w2 9 2=9 5
AAZ  oAE  HEA9 HFL2L(unction
Temperature)7} S715HA =o] At F39] 42
o] g&/gs}x]o] WoqA7} HojR]7| fiolr}. P&
9] 2x &AL AlGalnP LED(E FMa} L4 )
X} InGaN LED(ZM3} )7} vlwd AA vepd
o} b @2 AR [ED AAHL Foen w3}
o= AT FEES UEhd & QIEF LEDO| 52+

=

Al

4

Hr_l%-lﬂrﬁ

i)

2 rlo

v. 22

£ =RoAE LCDYAZH0]9] FUS CCFLAA
LEDZ ¥ghs sto] dAohe dUEE ¢ FI=s 49
= B0l Hmw EASIGth LCD 2YHEY Fdd
CCFL¥} LEDS] ¥ &45te] LCDEUES 14 d
Q3 ¥ 3PS LEDE AR E sto] Yehd HIlE
AFE Foto] AT do] FA HAste A E4
19Tt olZ Qlste] 7]& F= <lske] BLUO 715)A]

Damage®} HIZEC-& HEUFAYRY £449
AE AT B2, A W¥S ARgsto] LCDEYH
9] 885 F3} oh= IRk AT FF A
Aol A 0] LCD ZYE 9] 487} E0lEIL ¥
Sk 71EAE0] Eol80] I S4S BAsk 1%
o] 7}4 wo] ¥hlsH= Backlight, Q1#E, IC 44}, 1
go] 17 A9k EAsto] Ak] AAJol|A] 2roli= LCD
ZUE]E LEDE ZRslo, 14 HBES EY
t}. E3 LCD BUYEE LEDE 7ZR35te] B4 23S
ARl AAHo] HEofo] S T 4= YUEE T o

ol

ol

Mo orle

o2

il

o
r

(1] A7V, LCD-BLU & CCFL ¥} EEFL 237]&, 3L
st thehed, FWAARHI=E, 2007.

[2] o|&L, CCFL 75L& gt u=m 9/vEl =9
dA W 5y o] Hol 4 WEIKER K,
U ARSI =R, 2004.

(3] A=, @A, olAlF, gAFao] 3 W &

A} 2005
4] 7Y, AW, [CD A= FF7 FY) Wt &%
A}, 2008.

A, 44, Z3lE, “LCD backlightd] 71&%
 ARZER|A], A|28W, Al4%, 2001.
[71 LCD/WEE, display devicel] {3 & 7],

ol



a1
o
ror
i
TH
o
|4
Jon
ﬂ
Hu

X| 21 Vol. 21 No. 6

8] 245 wzﬂ Wi, A FoH Y F

9] #13, %Ali A}, ARE, o5, HAZFHo]
AEF 5 o EW|AL 2007.
[10] ALY, HBY, [CD A=F FFF FH], Wet &

o, 2008.
X XA
Al 3] $(Hee-Woo Shin) 339
" 20164 29 : SHefstn AE
HFA

=20214 2¢ : S E5ty AR
S IHFSHAN

alnln
(Ao : HoJEHo]A AJAH] HlHo]E ¢ AlO|E &

4 Al 4(Jae-Soo Yoo) ekl
= 199549 29 : KAIST HAFstNZ
s upap

199549 29 ~ 19964 8% : EX
ot RASARN B

" 1996 8% ~ WA : 2
A JREAF

o=

T

_(0]4
€ K

Ial

N
(FHAHEoE) : gloJEHo]A A|AHE] HE]O|T]o] To[EfH]
oA, AlA YESH, vlo]QIXujEA HlgolE &



