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ARl HithE Al o] Algiel fAaEgo] tHpolA
(display devices) 8]l 842 4= ¢ AHX vt 29
7] (lighting devices) S Z &3 Y2 9um]of| Al
glo] futojAE AA o] o7 (excitation source),
%334 (phosphor) ¥ 19 338t #7]X] (package) 71&°]
2k T 4 ok 7oA Am U AR Ao WAEA 7t
Z U 2EYo] tutojAel IHAE FFAL A+ R N
&0l Hste] A&shiiat gt

227 A= g agde] dAS AR 3 Cathode
ray tube(CRT)<9 o8] 2H&& 2 2 A5l 7} 3t=
=37 2% B t{AEF°] (Flat panel displays : FPD)
o] 7Rt HsgHelgitt & 4 devt @A Liquid crys-
tal displays(LCD) ¥ Plasma display panels(PDP) £
A83t 3 3= CRTY YRS oF2HA1712 Qith I8
o &5kl @A CRTY A& ;Q-?rg—o— oz} oete} o
AZEH o] YuolA Hoh wow =W 7|48 FFA| tE

[Table 1] 9§7]¢ (excitation source) ] WE tJAZg|o|
=] Sl P

Excitation source Display devices

Cathode VFD(Vacuum Fluorescent
ray <1kV Displgy) o
FED(Field Emission Display)
5~10kV | FED(Field Emission Display)
CRT (Cathode Ray Tube)
CPT (Color Picture Tube)
OTIKY | cDT (Color Display Tube)
PRT (Projection Tube)
UV 147 nm PDP (Plasma Display Panel)
254 nm Lamp

Electric field EL (Electroluminescence)

Imaging plate

X-ray DR (digital radiography)

o] A Al S L ol & 4= YUt
FIA e dubgoz of7jde] whgste] W of A (light
energy) & W& E40ld & 4 Utk EA AWE E=
A43HE tAZd|e] tHlolA & Organic lighting emitt-
ing devices(OLED) & A3t A9l 2E fAEH o] tidf
o|A7} B7|E &3H (inorganic phosphor) ¥ ¥3&Z 9|
g3}, o]gjdt BrlE dFAl= of7] Ao wet F g
(photoluminescence : PL), =4 Hp}(cathodolumme
scence . CL), A7 9 (electroluminescence . EL) &
2 FEEG 3, A o)l waEt fAaE&d| o] ‘:4
blo)|AE FZESPH [Table 117 Zth o392 ZF AoA
7}5 oA o] tutol At FFHof tis Erh A o
FILAL BT

II. CRTE &

1009 olire]l AALE AFtsls CRTE TVELE AREE]
= Color picture tube (CPT)%} monitor8&%l Color dis-
play tube(CDT)Z 7o) APE St CPTY 7%, high
vision, &3t 2 glass paneld] FRHIE HF= 7j=0|
M=ol ko CDTY A%, 1 34k (high resolu-
tion) &} 1 335 AE (high contrast) 9152 W= &
t} e=5d HEugo] (multimedia) AHE 2ol F+ H
A& ol A X Fojtk. &, High definition
(HD) & ¥ =29 Al (game)S Al &4 & Q=

A& o|2 o] HEto| Y Fol|rt, o] what Al A=}
1 ZeEgtAEo] A 2 39 (phosphor screen) AR
71&o] dasict B

1. CRTE Sz

CRTE zZ7|2 &EF7F3MH digF 40inch= 7|E2E, 40
inch °o|slolli= ZAJH (direct view type) ©] AFEEH, 40
inch o|Atold= EAMS (projection type) ©] AHg-HTh &



[Table 2] CRTE& 334

Direct view

ZnS . Ag,Cl (blue)

ZnS : Ag,Al (blue)
ZnS . Cu,Al (green)
ZnS . Cu,Au,Al (green)
Y:0:S : Eu (red)

Projection
ZnS : Ag,Al (blue)
Y2Als012 . Tb (green)
Zn2Si04 . Mn (green)
Y2SiOs . Tb (green)
Y:0s3 . Eu (red)

AN d FAR FBA= [Table 219 Zon, 53] £A}
2 1 §3}(high coulomb loading) o412l ¥3}(degra-

dation) 2} 20X 9 3% A3} (brightness decrease),
I A5F Y= (high-current density) oA 3% Z3} (bright-
ness saturation) ¢ 953t LA E Q1S

2. CRTE &&xe| 71 &

Aa &M= CRT &% ot} mE tjAZH o] tjw}
o|&g FFAC 7PF Fa3t EAL WY 3 (brigh-
tness) H 233 M (emission color) S 3
cal properties) ©|th. 7HAS 83F= LA P3ta EA

03

C 2= ZInSA FEAL AL AT 9% = x£3 EA
WA W AW % (color purity), Y20:S . EuollAl= 2% &

d WA Solet & 4 Qe

A AREEE dAaZEHo] tute]s FoA Thin film
electroluminescence (TFEL) & A3t A9 RE gAE
dlo] Hufo] A9l FFgute Hal &35 (powder phosphor)

2 A 39S st k. mEba 3R o) FeHA
S4T 3 FFA 2L A9 = A AQ SH A
of-$- S83ct. olg|gt FEAe] Y = EA B 1
HE, 1L ZEHAE T3ul 3k A 9 CRTO AJA
A THE Aglo g zF gt guke Fagx Hulo] A
we Wos B

H

. FED& gaH

CRTS} &3 EAWNA 71 A F
A Field emission display (FED)+& §%
£ 71 i Foltk Jkg A T2 A=A}
olof 3t 4oF YA Feldman A4 52 4
7bs Aol CRTS 28] = kVE 39, 53] ¥4 &4
o] drgo| FasHA Eoh ¥ w3t A=A FFA|Y FE-
FAA S RS2 md2 (S) 9 B8 7I&3hste] A}
=49 (Electron emission source) 2 2 PA|ZIct= B
7t Aok [Fig. 1] FED® 3L (3~5kV) FLAH 2
HAA F8E 71X FFA TRE bl Ifojr 69 g1
H, S g ¢ A+ 7o 2 sl )ed (KAIST)
= X% Yo, d=d, 28 Fol 9od, d=3sked
TH (KRICT), S=AAREZATLL(KETD A= A+
Zo|th

of#
N

Aol A+ 5% 13
30 -
Red phosphor
25 4 Y,OEu W . ®
Y, 0,8 Eu & o
% 204 . srTiO:Pr A | .-
= 1 SIY,$,Eu w - e
Y 15+ |
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5 - & . v
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O * i I f )"!/f 1
<1 kV 1 kV kW S kV CRT
(a) A4 FBH
60 - . Green Phosphor
1 ZnGZn- W ;
L GdOSTh @
504, zncascun A C ™
g i ZInSiCu A A A Y
ZnGa, O Mn @ = £ S
E 401 vsoome +
- 1 Y(A.G2),0,.Th ¥ |
Y 3g9d YAGTD ¥ N
K Y.0s8er O :
& 1 LaOCLTE O ©
w 20+ SrGaS:Eu [- :
; o N
10 - . A +
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O H i H /')f'f i
< 1kV 1 kV ZkV 5 kV CRT
(b) =M &3gA
14 4
| Blue phosphor -
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% ] E ZnGa. O - A
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(c) AN FFA
[Fig 1] %43 FEDE 333 =8,
—-— _l - —
1. FEDE ¥EH| & &
4 FEDE 349 /M o ses Ag4Q 34
(solid state reaction) ¢jejol] AZXWHACE HAM (liquid

phase methods), 7|44 (vaporization methods), #%

HES) 5 (spray pyrolysis) G°¢| AFHI e A=w A
A2l #HolA computational materials modeling, com-
binatorial method 5°] o] 8%}t ¥ T3 Nano-tech-
nology(NT) 9] &80 2 Uk A7 FFA7L A+ ML 5
oL}, o}Z7HA] E3gt FED® &34 SR += gith
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[Table 3] &<

% gaEdo] fufolX

Elect.ron Voltage Current gefsl;:ii Power N Remark
device (kV) (mA) , (W/emd |
(#A/cm®)
1 CRT 26 1.5 1 0.03 25" (4 ; 3)
2 PRT 32-36 2 (<7) 17 0.54 6”7 (4:3)
3 VED 0.03 ~ 1000 0.03 -
4 FED 4-6 4-16 <3.7 0.03 38"

7 URH e

00 O
=1

PDPE Y|&E3 =&

% AlA| tlulo]A A (current) =

2. FED&

g2 A7 |

[Table 3] ZF 3FF J2Z9 9] (Fluorescent dis-
play devices) ol AME-E+= g FHo|A 9 T AAY
48] AHES Yebdich [Table 3]°14 59| Projection
tube (PRT) S A28t tJAZg o] tiujo]ro]re] Fyul
FHY o9 HAY anjdge A9 9 & 4+ ok
O#HERE CRTS Hwste] Zad 7k A 9 7k A

W 54 HEtdior dol 29 A

A TRt & ek oo Y tieto. = HeA 3 A
3% RAE JUSE S, thee) AT NFS AR 4

= it}

- A EHo] A4 482 vy 3y

- A ASHE YA B4
- £YL o83 FH Ay

6&:/(0]-
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IV. PDP2 &Iy

A4 70inch o9 tiE CTASHolEA s W=
PDP+= He(90%)+ Xe(10%) 2] LA oA Al7]= Xet9
147 nm®}t Xe?t9] 173 nmE ©]-&3 tyAEZd o] tsfo| At}

8B
q_ [14, 15]

PDPE B3A=2A €od EAL o3n Z

- 200nm ©)3l8] AF ALJA (Vacuum ultra-violet :

VUV)olA o7] &&0) &

B3A

- H8 (R), 34 (G), M (B) 2 93 4 2wr}

0 25} 3%

i

- 2 Al7rol B2 &

1-19: %4 (ion bombardment) @ VUV &3}o) &4

1. thiE=el PD

P S&x

CRTES H|REZ Ho=A A ditdos Wy |

SH [Table 4]+= 3

S53tx)g VUM 2] Qg4 9@ of7] F8o) o}
FHAZA = AEA FBAT AL
A 7=l PDPS

A by

FE& active area® o] A4S 3.

[ Table 4] PDP& &4
Red (Y,Gd) BOs : Eu, Y203 : Eu, Gdz20s : Eu

Green | ZnzSiO4. Mn, BaAli201w : Mn, YBOs !

Blue BaMgAlioOi7 - Eu

oh. 28ju 2 F3AY 538 SAEE oF FETE SR
512 gkom, HA FFA| 9] 75 A3t 2#:MA] A (orange
color)©] Z3txjo] M L7t Wt EF =4 FgA|e] 7
9 Z4F A7} (decay time)©] 10 ms ©|4 0.2 ZAn ]
A% ol 37 9 VUV galof oF3lt, |

2. PDP E&xH2| AqatA|

oo A AATE R, G, B 3FA EF NS 831, &
‘3] A0 g33A|0) 79 CaMgSiz0s : Eu(CMS : Eu)= 147
g 173 nmollA el 9§7] &&o| &of M=LF PDPE %
&Ja&%ﬂli A= Ql}. [Fig. 2]= CMS : Eu 349
7] ~AEEY-E VEpHTE IS

PLE spectra

1.5+ — CMS: fired 1150°C {(reduction atm.)
B o .. CMS: fired at 1150°C (air)
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[Fig 2] CaMgSi:0s: Eu FFA|Y 7] AdEY (¥H=13}3}
e Aegda gaggel Jad+4d Al

V. Lamp2 & 2|

HNEHOT 2PAY 7[HkE & =8 FFA= FHZ
o] Cold cathode fluorescent lamps(CCFL) &} ¥4 c}o]
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[Table 5] H1X LED® A W

Method LED source Luminescent materials
Blue LED InxxGa1-xN/YAG : Ce
1 LED chip
UV LED InxGai1-xN/R, G, B phosphors
. Blue LED (or Blue-green LED)
P, All P
2 LED chips Yellow LED (or Amber LED) InGaN, GaP, AllnGa
3 LED chips Blue LED, green LED, red LED InGaN, AllnGaP

5 4
E (back light) 249 71l FQley zbag ¥ Qict, ik
ZHoR WHZ FFA= o2 WA 93t 254 nmE ©]8-3}
), 1940 Ao R WA = G339l Caw(PO4) 6(F,
Cl)z: SbMnE 7|22 2 3t} 3 1970dtholl= A 3
FAE AR Aubd H=Erh APEEo (Sr,Ca,Ba.Mg) 10
(PO4)eClz . Eu(FA : &3] oFol2 SCA), PDPE X &
A 2e AHRE= BaMgAlieOQwr . Eu(BAM) ¥ Ao
= LaPOs: Ce, Tb ¥ HMOZ = Y,05 . Eu F§FA7F A
%ﬂq AN Aol A SCAE 3= E4, BAMS
PDPo|Ae} mp7tx2 g3 B4 7I4E de= sitp &
gt = 0] B oA FHx WS gt B

. BHE FEA] A7 oA

59 o
CW%W]L%%4¢WMENﬂ$9hﬂ%—
o] AgHEol wah T4 (Hg-free) WEG FA| Ao
= =g 7 ofof T Aoltt

A2 F A= A A7) odR|e &84 At
| 2 2H HE S 93] LED ejef A E Adsi= 27}
AAE EH] FolH, ojo & gete s 33HE vhzA|e}
FAA e 2oz 2HE LEDE Aottt o3t 21
| WA LEDE= +8 Ao uel 1-LED chip, 2-LED
chips, 3-LED chips 522 Y& =+ Qltt. &3] 1-LED
chip® 7% blue LED®} YAG: CeZ UHEE: yellow
phosphor®] 22 & FLHECE [Table 5= WA -3 0]
7Vs¥ LED ¥ #FA 9 23S et

VI. dg| 2 9

AF7H] CL " PLZ ©1&3% t2aZe o8 Ao o
3 AEEJT. d2ZYols St A SFske F7|et
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