oM o6 =%

o/l

EA
=1 0

USH o[ Bloj=*, o **

LG Philips LCD, *ZSCHaim UEAZa, A5 27|k 258t

.M E

1937'd 4=t9] BBC W7ol A4l Hx2 S
B4 wEg A1 o] & 2E7F AL e At A
B3l AU Z FolEJok & & Uk 1969 754
AA oI ERE 11357} 2ol 2F31d F58 -2 viael
At ol A AAJQES Zekel 39 TVE 5381
RS Bkt T o) F2 -EE K72 HiHelA
FA FFA7NE olgsta] ME ul B ghot e A
A 3] o)l AAES Yo x| HigHol A
dolt Yo| i Qrol] A S Faled A AA
o] Ag) FAlol Aol 5w, IAHH Al Agho] of
2} olF T B2 BEEAT AholM 47 BHE HEE
don B B FRE AR Y
g itk oj2s JH dEL sk
glojoltk. tjaEd olol] ojA sVde A
A7} BA otk o] FolMe ol FFA|
27 B4, 949 FFAE &3] A
F3 W, A5 B2 Al AelM B8
° 2 yuto] TS} 3] bl o
15 AsE 71E38lA) itk

e \:j ol

2
.

2
ol

£l
o oo

in)

[

9
I
i

= A
‘_U

A

o el
:
[*4

ofh o
OE o
2 Mo
ot 3

X,
2
o
=
X

HT
N
i
xd
2
L 2
ot
Y

il

2. 33H S8

HI
(=

0l0

T}~ Z 0] 9] H%E Z21= CRT(Cathode Ray Tube)””
Yolt}. CRT: 1897 2] KF Beleo) oJsiA 4
27 W olg] £ CRTE AX A9} Zal CRT
o o12A & wi7lR] oF 50 F oA ARE A

1

gl 238 ABL stol Gk AT FET I

kimbongc @hanmail.net

ol 2 o e vl A HE
Zo) QE o] FA)7} 7PEAL FAZE gR o]l

2Edol7t 877 AFs sk 1y
S B9} A2 Holl A= ol sl Rt
B3)7F I3 FAZE £237] el Sofl FhaheA] o]
S5k 2ol B7Fse @ol Aol CRTE WA & = 3l
= Fuizh e tagd el el Basieh &
7} 7hsE Ha o) 2 Zd o] 241 ELD"”(Electro
Luminescence Display), LCD1)(Liquid Crystal Display),
FED'”(Field Emission Display), OELD"”(Organic
Electro Luminescence Display), PDP1’7)(P1asma Display
Panel) 50 9750 Aow, A 23 o= 3Hte =
AQN 02 Aedh= Fo A o)z Fgskd A
& LCD$} PDPo|t}. PDP] 7%= FAE SHAT 7
A7d B #2754 g 74 241 Fado) H719)
A 7T 971 el 3] 2718 2 skl
A7} o] Fulgoze RAHEH LTV 52
Fa e} thy shae) Agsicta & 4= ok LCDS A
S FA 7PEA 3PS V| AF SR TR
) Fof] Foi8 tAZH o|2A] o5 Aeaim dA
# t2Zd o] AE 7Y Bl ARt e A=
7R Y2Zd o) AlE F58]e CRT AlE 545t
, Frof-Eak ohel ARFAE el 3 H2e
=TV £22 AES AEe)7] ARSI et spARt
LCD= A7e] &l glojA] 2AI7F At CRT<] A
A Fo] <k 80%(NTSC 7]F thuhldl Hlsj A
LCDe] 79E= HI 70% HEo|BE Aate] 18 Yy

3 gle

HEHAAE .



Fooasesovescacnanns

Table 1. Classification of Luminescence and Phosphor Devices

Ciassif- I .
i . ron Vi
ication Excitals Device
Etectron —r—CRT for TV Color
beam Black & White
(5-30kv) Projection
view finder
— CRT for monitor —[Color
Monochroms
Cathodeo | CRT for —EOSiloscope
lumi measurment Storage fube
— Other CRT Fiying spot scanner
—Eﬂadar
image intensifier

{(10V-10kY)

(250-400nm)

Photo (vacuum UV)

High energy
radiation

h (X-ray and
Radio other)

Electro
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{‘Elecmc field ——Inorganic EL High fisld EL Thin film type
’_ —[ —E

— Vacuum Huorescent display
I—Field Emission Display
— Large sized outdoor display

Ultraviolet —r—Fluorescent lamp - General ——EWide band type
ray(254nm} HHlumination Narrow 3-band type
High color rendering :

LCD back light

——High press mercury lamp
I~ Plasma display
| _Neon sign, Neon tube

UV-Visible-IR  —r—Luminous paint, Fluorescent pigment,
Fluorescent marking, IR-Vis up conversion

L Solid-state laser material, Laser dve

—y—Fluproscopic screen

— Intensifying screen

— Scintitiator

—1mage intensifier{input screen)
+— Radicgraphic image plate

- Dogimeter

Powder phosphor type
Light emitting diode
Semiconductor laser

Injection EL

'— Organic EL
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Table 2. Historical Change of Phosphors for Practical
Use in Color Television Picture Tube

Blue Green Red
1 7nS:Ag Zn,Si0y:Mn™* Zn3(POs):Mn’*
2 ZnS:Ag (Zn,Cd)S:Ag (Zn,Cd)S:Ag
3 ZnS:Ag (Zn.Cd)S:Ag YVO,Eu™
4 ZnS:Ag (ZnCd)S:Cu, Al Y,0,8:En™ or
Y,05:Eu™
Current ZnS:Ag ZnS:Cu,Au,Al or YZOZS:Eu3+

ZnS:Cu,Al
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Table 3. Historical Change of Phosphors for Practical

Use in PDP
Blue Green Red
I BaMgAlOnEv®  ZnySiOyMn™ Y,05:Eu™*
2 BaMgAl40pEuy  ZmSiOpMn®™  (Y,Gd)BOs:Eu™ or
te)
Y,05Eu*
Current  BaMgAl;¢O,7:Eu; ZnZSiO4:Mn2+ (Y,Gd)BO;:Eu}Jr

Table 4. Phosphors Utilized in Three-band Lamps
Emission color Chemical composition
Main Blue (Sr.Ca.Ba)s(PO);CLEY"
BaMg2A116027:Eu2+
Green CeMgAl, IO,g:CeBJ',Tb3+
LaPO,:Ce™ Tb**
GdMgBs0 :Ce” Th™
Red Y,05:Eu’™
Blue-green (Ba,Ca,Mg)s(PO,)CL:Eu’*
2810 - 0.84P;0s - 0.16B,05:Eu’*
Sr4Al 05 B’

Auxiliary

HE[JAE ...



— 3
_.==_... éll \; ..... ceveveense
Wﬁg

Large particles and pigmented

G-Cub-ZnS:Cu,Au,Al

G-Cub-ZnS:Cu,,Al
In-line gun/stripe

=

Black Matrix

60 GAZnLA)S:Cu,Al
All sulfide

507 ZrSAn
(657r.35Cd)S Ag
| (17 57n.82 5Cd}S

Brightness( ft-1)
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Year
Fig. 1. Increase in brightness of color picture tubes. Shad-
ed area in the bar show contribution from phos-
phors.
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Table 5. Mixing Condition of Phosphor Slurry with Different Solvent for Lamp

Composition and viscosity Organic suspension Water-based suspension
Solvent Butyl acetate Xylene Deionized water
Binding agent and
Vehicle concentration in solvent NC | wt% EC 1.8 wt% PEO 0.6 wt%, pH 8.7

Viscosity(cP) 23 40 69
Mixing amount(g) 126 104 150
. Phosphor(g) 100 100 100
Suspension VisIc)osity 56 51 76

Drying condition Temperature 30~35C 65~80°C

Air velocity 2m/sec 1~10m/sec

Note: NC; Nitro cellulose, EC; Ethyl cellulose, PEQ; Polyethylene oxidecP; Rotation viscosimeter(Tokyo KEIKI E-type) 50rpm, 20C

Table 6. Examples of Adhesive Slurry

Vehicle wi% Adhesive additive wt%
For strait tube Deionized water 70 Calcium pyrophosphate 30
Calcium pyrophosphate(5%)
For cireul b Butyl acetate(NC 1%) 85 Barume caicium borate(10%) 15
or circular tube Xvlene(EC 1 85 Calcium pyrophosphate(5%) 5
ylene( S%) Barume calcium borate(10%) !
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Table 7. Trstimulus Value of the Spectrum Color(CIE 1931 color-
matching data, per watt of indicated wavelength)

Wavelength(nm) X y z
400 0.0143 0.0004 0.0679
410 0.0435 0.0012 0.2074
420 0.1344 0.0040 0.6456
430 0.2839 00116 1.3856
440 0.3483 0.0230 1.7471
450 0.3362 0.0380 1.7721
460 0.2908 0.0600 1.6692
470 0.1954 0.0910 1.2876
480 0.0956 0.1390 0.8130
490 0.0320 0.2080 0.4652
500 0.0049 0.3230 0.2720
510 0.0093 0.5030 0.1582
520 0.0633 0.7100 0.0782
530 0.1655 0.8620 0.0422
540 0.2904 0.9540 0.0203
550 04334 0.9950 0.0087
560 0.5945 0.9950 0.0039
570 0.7621 0.9520 0.0021
580 0.9163 0.8700 0.0017
590 1.0263 0.7570 0.0011
600 1.0622 0.6310 0.0008
610 1.0026 0.5030 0.0003
620 0.8544 0.3810 0.0002
630 0.6424 0.2650 0.0000
640 0.4479 0.1750 0.0000
650 0.2835 0.1070 0.0000
660 0.1649 0.0610 0.0000
670 0.0874 0.0320 0.0000
680 0.0468 0.0170 0.0000
690 0.0227 0.0082 0.0000
700 00114 0.0041 0.0000
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Fig. 2. CIE 1931 color matching function.
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Table 8. Comparison of Theoretical Thickness with Measured
Thickness of Phosphor Film Prepared by Sedi-mentation
Methode with Variation of Phosphor Content in a

Slurry
Phosphor Theoretical Thick. Measured Thick.
(g/490m ) {um)¥ (um)
0.02 0.9 5
0.05 2.0
0.07 3.0 10
0.12 54 12
0.16 72
0.20 9.1 20
0.60 27.0
1.00 45.0

* Theoretical Thick. : Value calculated from phosphor density (Phos-
. 3
phor Density : 4.5g/cm’)
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Fig. 3. Brightness of ZnS:Cu,Au,Al phosphor film prepared
by sedimentation method with variation of phosphor
content in a slurry.
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(a) (b)

() (d)

Fig. 4. SEM photographs of ZnS:Cu,Au,Al phosphor film prepared by sedimentation method with variation of phosphor con-
tent in a slurry, (a) 0.02 g, (b)0.07 g, (c) 0.12 g, (d) 0.20 g.

(a) (b)
Fig. 5. Vision image photographs of ZnS:Cu,Au,Al phosphor film prepared by sedimentation method with variation of phos-
phor content in a slurry(white dot: pin hole}a) 0.02 g, (b)0.07 g, (c¢) 0.12 g, (d) 0.20 g.
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Fig. 6. Brightness of Al-coated ZnS:Cu,Au,Al green phos-
phor with (a) variation of anode voltage at 50uA/25cm”
and (b) variation of current at 5kV/25cm’.

Fig. 6-& 233 @Fo] 16 cm’Y ), ()4 7S 50uA
2 YAEY Aol Wzl i 3z Wk S99
Jeizel (b)AYS S kKVE sk AFe) W) w
2 3% 548 243 Tzl ARV AT 1
A%ke] Wzl mhE 32 A9 Mgk NgFeR o
A Z716lE o= & 4 o), Aol 4R T
o) 72 Hslol ©l2 A& SAe) Hal= HYE Y
o TGS VST UL & 5 Ak ol BE &
v A M F SR e A S e 2%
Zolm, o] Frtel] whepr] Fine] FrtEo] YA}
A Prhe ZS onjstaE CL 44 ol Im/w
o] ARR-L T EAl7) Y= Ao AlgEth

Fig. 72 444 &'J*xﬂﬂ ERR oeioﬂ OLEUI# u}
< BT A P & 63

ol

whS-Efoln] g} 7)) whe ?454 Sl 42

o
r
P

scesssssssrscsseseneioe

- Jllll Y
I

350 7T——=-. _=—— =

—@®— noncoated
300 — —®— Al-coated

250 -

200 -

intensity

voltage(kV)

Fig. 7. Comparison of brightness between Al-coated ZnS:Cu,Au,Al
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Fig. 8. Relative efficiency of Al-coated ZnS:Cu,Au,Al phos-
phor film with variation of voltage at lw.
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Table 9. Comparison of Brightness with Variation of
Voltage as well as Power(w)

Voltage(kV) | Power(current) | Brightness(fi-) |Increasing rate®
0.5W(1650A) 50
3kv TOW(330uA) 93 186
05W(I100uA) 610
kv [.OW(200uA) 105.0 1.72
0.5W(T1uA) 108.0
kv T.0W(143uA) 175.0 162
0.5W(55uA) 129.0
kv LOW(111uA) 2180 169
1) Hft-1=3.426cd/m’

2y Increasing Rate=1.0W Brightness+0.5W Brightness
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