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o, & APelA ARS-st QFgEkAl SollA Disperbyk-1800] FFA g slo]~Ee tjso
A ode] QS Walrk. QPdSHA Disperbyk-180& BEA 2 H44 Hoj A
A A}, S W Yol egkor, Hes VIE AR FO]AE B 943k Lo Lpehtar Q1)
F WP A ASPE vl A9kt 53] A Hol B - A 3t 710 FHol Bl njsle] Jgs
=gl em, 1TO 71sate] A2 $<raigit. QP sl Disperbyk-1800] 7l Ho] ~EE ARg-8o] A3t EL
2AR= 100V, 400 Hzol M 57.6 cd/m?e] #1355 UERgLom], Sl wiglel web 5% 915 Wgh= vehlA] o
itk HESh EL 24H0] 88 748 A% W71 1,2504710 2 g5ella] =qlEo] Al Qi Hol~EE A
&5 -9} fraket S YRS

Abstract — The stability of paste solutions for electroluminescence display(ELD) device was found to be greatly
affected by kind and dosage of a stabilizer used. The stabilizer Disperbyk-180 showed the best stability performance
against phosphor paste solutions among the stabilizers used during this study. The phosphor paste solutions remained
stable over 90 days with a wide range of added amounts of Disperbyk-180. Based on the above results, screen printing
test was performed. The addition of Disperbyk-180 into phosphor and dielectric paste solutions produced improved
qualities such as no phase separation, no bubble generation and no significant viscosity change during printing process.
Especially for the phosphor paste solution, both uniformity and brightness were significantly improved and the excellent
adhesion onto the ITO film was found. The ELD device fabricated using the above same paste solutions showed bright-
ness of 57.6 cd/m? at 100V and 400 Hz. The half lifetime of ELD device was measured as 1,250 hours and almost the
same value observed with imported commercial paste solutions.
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FH AR7E 558 R3S} Holgdel whet AR AR
AREEE TAEY o) ® At Bas), diys), a3t 9 Adgs)
ko 2 wbdE o] 7har Qi ole] whet, g T o] (liquid
crystal display; LCD), Z2tAn) ty~Edo] 9 (plasma display
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panel; PDP), AAME t]AE 0] (field emission display; FED) 2
ARG t)2~E o] (electroluminescence display; ELD)ell thgh <1
T7F 71 5E SHOR As] Ehis] A3E o] gitt 539
ELD= LCD, FED, PDP2h= 2], ¢ A1) g3 vaZo]
24 B AR 299, e A, W Aok, 11 S5 A
g, Az golgh T2 A whitell A tiaEwe] Al F
Q3 F-5 AAE Zlow ZdiE A ek

A2 (electroluminescence, EL) TIAEH0] A= AN A&
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of wet F-71= @3 (phosphor)E AHE-Sh= F71%E AAkeh A
A f7lEold o Iw AR ARgshs f7]E AR RS
Atk #71A 9 aEA EL *ZMVH A 1960 -
B A ghort ofofl g A= F71E EL 2AP7F Aol
ojEfE-& AY 1987l EEW% Tang ‘5l eJslo] 2A% 0%
AEETH1]. F71% EL 22k i W22 t2aEdgo] A&l
71 vlsl golstal Ao, #7152 ety x5 wist

AZ1A Baigde] o]ale] AZH (color tuning)ﬂ]- QH42d (stability)
ARG T sk = olJ_ _]_—rX]- 74_,] 9 FAHE o] _|_7]€oﬂ B]OH
78ds] ZopA Ui AniAle] Qg F<tAlo] A e morw
L full-color TIAEH0]9] T3 FREA 7hs/dE AR
Uk 18U 71 EL A2k A]Pg/dol 4] oot o] Ztal, 7]
74]751' 701—_1.:_7]. +x] J-g r/]-z-]o] o) o‘ﬂ _]__r;q. EL ’\XF— ] x%
A Fout @8 QPgAdo] ok g3l Freel] IR Fskar
ATH2, 3].

71 FA7Y 52 A7Vl g Hi= 1% ELDE
7] EL ZAfjol] nlato] nlimz] e ik GXE 2k glont 1993
dof| o]Zjxjof 2 M) by PFAE URTOEH
full-color ELDS] #2431 73837} o] o]z QEdef 0|21 §)
tH4, 5. ZnS B StS Alg} 2 FFAE o] gsto] Az 77

ELD= BPee] Ao} g 2ol oJao] AlltEo] wi vhet EL,
A F8 EL, A5 $9 EL 5 0% 155 0] ZtHe, 7]. ¥He ELD
AFEE2 E-beam =+ sputtering 2. &2 Whakslst & o =2

liftoff 378 7 AHEE L eH[7, 8], BHst A7t &3, 1A
Are] 2 A 29) 1A S0 AAL zkar Q) o) vy 7)) b‘b\L
EaLal ZEH Zj , 75 Ake] As} T aAslof & wAFo] Wol
ot Rhde]] $uk EL Al 52 T2 A 3785 B3] o8
o] ¥jar glom, 2af A8 77} SkaL, flexiblesto] AX] A
o] FollE WA ok F RS Zkal 9lo] &< LCD $H
(backlight) 2412 o] 8=HA] w2 #ilo] AFH L lrh9-12].
S EL A8+ 7 A% ATl °F 0.5~1 pm AR 79
¥ ZnS FHA JAE Ao A %ﬂﬁfﬂr B}° E1 qs g3
k= A A2 el AR
Solzl A} Ho]| AES] |z welE] :go%oﬂ o]%gq, ) 9}
9] &) AME3l= HO]|AER uRI = =2
ot 7, BRAE ddsHA A 5
o] Q7E|w, 3t FFA| g Al T2 54 éOl FSafof HER lEr‘
WEZF =3 7 F5730] Hojof stk 13, 14]. WA HE v
OVP— Sk EL 2] s A=, ‘IT;‘{j@f, 63%“%‘94 s e
k= FIAEES] A B opet W Flo]AES] El4,

ser % A5H el Wb 2 S ol Feh1s, 16).
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Table 1. Experimental materials used for stability test during this study

= =9 W Hol~E 9] FFA dxke] o3 A
9 EL 2Ak] 352 A9} tfAAs) Fof & 0363‘*% 712
W, o] &t 5402 W Flo]|AE AlxAle] Gl Bl 1A} A F
B oon An ik Hb A4 2 So] ofg] A8 WS 9
slo] T2 @Z*E]Ei olF A% WFEe] mE Fu EL 2749 A4
T 590l st AAZRI A7 a5-A

OEe] FRolt le dofgtAow BEebysh 174,
Z1A1A, JAA barriers #1579 kinematically g S metastable
FEE FAE 4= QUL AnkE 07 WalA| 2] e Ade Fofshs W
HO 7 734 (emulsifier) T 314 (stabilizer)?] X717} Q-
=, o] gt 7= Bl /30l st oURAE SHEAU A
o] F2s1o] v A wi= $7 ] barriers 28544 Ho}. oA
Ho]AEQ] QP2 H7HA| flolw Al Alol| ARgsh= gl 4
TEAF FA F 2ol ¥ JAe] A7 2wk, 25, A%, Rk
2 Tl st T2 A, &
T Al FAE J9ehe AAA S siri17-24].

A 2 ATrel A el A AlEE] AL Gl vheket Fe <F
SIS ARESte] FAA| P Hlo]AES A ZFE § W Flo]
E g ke Hrketol HAe] EAIE AAstal HE57
S 53 A& 54 (wetting property) S} FH | A8k AT 2
& Ao, AR S4S B3l o) RE oo HAx =
A& Fagiek. m=gt ol daES v oR 71 EL &b

AlRbstar v g3 el tidt As-2 B

X o
ofN A o

2.4 ¥

2-1. AEi=

B Agof|A AR QP 3kAl= ¢lH] screening testE E5k0]
el gt obdsA] 8 5 AYsIlaL, Table 10 Aol A
£33l 54 8l Ao ARES S YERSITE o17]
7] SN Dispersant 9228 Sl|2~H| 2 H|o]- 7] ZAA0]H, Cerasperse
5468 CFi= E2]7FER20T ool & 40% FHsh ol &
AbAlolTh, 8 BYKS] Disperbyk $H8tAlE 1Al F5gA 2
A F2 oI kn FAtell e ARSI Gk, &gA o F
O|1RE f-oll A Fof ARRS 11%-A} vRIE| 2= &7 elastomer
PR510A(Daikim, Japan)E AF8-3}51 a1, 2wl 1= butyl cellusolve
acetate( 818, 99%)E ARSI, BEst FFA| 2 27 1540 um
2] cug} Clo] =33 (dopping)e! ZnS Y-U1E ARSI o, A}
©7 ZHAAIQl BaTio; i o] ER ‘4501 3 &
W AT 23} 18|30 E (graphite) FO|AES ARSI

Stabilizer Manufacturer and main function Typical experimental conditions
SN Dispersant 9228 San Nopco Korea (Korea) dispersion agent 2.3~9.6 g per 1,000 mL of paste
Cerasperse 5468 CF San Nopco Korea (Korea) dispersion agent 5~10 wt% based on phosphor or dielectric material

Disperbyk-110
Disperbyk-112
Disperbyk-161
Disperbyk-180
Disperbyk-405
Disperbyk-410

BYK Chemie GmbH (Germany) wetting and dispersion agent
BYK Chemie GmbH (Germany) wetting and dispersion agent
BYK Chemie GmbH (Germany) wetting and dispersion agent
BYK Chemie GmbH (Germany) wetting and dispersion agent
BYK Chemie GmbH (Germany) wetting and dispersion agent
BYK Chemie GmbH (Germany) wetting and dispersion agent

3~10 wt% based on phosphor or dielectric material
10~15 wt% based on phosphor or dielectric material

3~5 wt% based on phosphor or dielectric material
10~15 wt% based on phosphor or dielectric material
10~15 wt% based on phosphor or dielectric material
10~15 wt% based on phosphor or dielectric material
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2-2. AlEHkA
2-2-1. B4k QA
7] ELD #| %8 A} glo] AE 0] BAFAe Hofl rpmo] ¥

t6]—
FRE &M aitete] APs SR A HolAEE vkl
1 A8 Wdshe A A9} v E AF 7o 31149
HlER gato] Axsiglek. 5, Ak 4 60 g7 I 28 g
Esto] g Fo|~ES 88 g0 & UK & Fel W ol
Eoll PSS T 9 A7ReE 8 MSATA FARPIAYE
Rk el eJsie e fE dtee] Sl Alxg o
}\o

At AEE Fgaielt. o) & S8t AxE A Tax(thermal
gravimetric; TG)oll Th= G- (differential thermal analysis; DTA)
= Folo] 235 gsislon, olF flékel MACARS] TG/DTA
2000 ATt W o] AE gl A B4 S5 9
3lo] 1TO 713k flofl A Hlo|AE g &S Holredd & AE-S
2F2-o14 goniometer(Kruss, DSA 100M) A A the]l &#&a1 t]#]
g Fheek oA st [k SAsIalet. ek ot #)
O|~E g9 A5 437 Hrse] AoAlE 1] sk
W Hlo] AE Z-olO] =S concentric viscometer(Brookfield, DV-II)

2 AHgsiol S8t

2-2.3. EL &AF #|12+

EL 27k A2k 18t A2 = 27 15~40 ume] Cugl CIo]
39 ZnS 99T E ARESISI oM, high-fields &/d8l7] flste]
ZnS7}F YIRS ¥ A= Alolol] AARE Eastar, dAvow 7}
FRAAQ BaTio, ¥ FHo]AER o] Esigit). S A=
27} JEulolE Hlo)EE AN O M, EL AR 34 0.6 nflem?
9] A & AR Ad==2 60~70%2) 3l F& el T
Z7ol| w2 EAS 37)slQit). W 27 (F-3252, Able Electron)
£ 0|83} sinusoidal A EE 40~4 kHz, 0~250 VZE H3IA]7[HA]
3] % (brightness), X5 W5 (current density), x} y & H3ke] Az}
3 (color coordinate) 3! g 3g-& Z73ISATE A5 U= electrometer
(Keithley-2000, HP-34401A)Z o] &3}lglom, w9l M z=
luminometer(NL-1, Nippon Denshoku)E- A8-510] Zz} Z743139t).
22k et A WEE FZ 100V, 400 Hz2] -5 7104
TEHAE WE 7IFOR Aoron, AA AgelA FEE=
inverter?} 7% deriver® 758 wlQ] 1% A4S 11730, 100 V<400
Hz, 150 V-400 Hz, 100 V-800 Hz% E&& wjo] yiztr] 4l 7%
E4E nlwsieltt

EL 22F] HE7 ] (half-lifetime)= 100 V, 400 Hz2] -5 A0
A A A% FEAITIEA SAEgoH, M= A5 3%
oA 24717t A3 $0] F% tin] 50%7} Hi= Al CE A elsiol
th EL &7 52 255 WsA7E G33A U] @4
7} S7Y¥ste] Hake] olFwe] St AR WErt TrslAL 3%
7} S7VAIRE &gA2] rgo] W webs e s 1

3l5rast H453 M4S 2007 8

i

Fal 255 -20~90 °C HHlolA] HsA we] Wy B3-S dfot
1t o5 $lle] G52 FEE 50% °J5E fA8kaL 2
55 20 °ColA] 90 °C7HA] WMSIAI7THA Axke] 54 WiskE A
SHALE, ol 5 MU FIE 100 V, 400 HzE 1738 4h
oA AE Fsle] =e wE Il AF UEE S48

il ol o
Ry}

3. 21} ¥ 0F

3-1. QI A

AT T W o) AEE SEFo R J9ehHel
AolM= Bt E P4 o= kinematic T4 st
ofof sttt wheba] Wt Hlo]AES] MY o] welEHA ¢ar
QFgAgo] SA = V7S 7)F0R slo] Elglon, HolAE
FHNE A3 T 90 B REE7E doAuA] o= 9ol disk
o] Qo] AAIEE A o& st

QFd3}A| SN Dispersant 9228°] 47} 213 A3}, SN Dispersant
92289] H7R= 3| W Hlo|~EQ) eHgAdol =S T4 H3)
T 23S A ARl g Rk Ao s 3A]710]
7% Aol AR EF3A; FA] kgkom, 71A1A mnle] gt
Flolli= vz T2 Ao 2 A7t Aoyttt 2P $HA| Cerasperse
5468 CF= Ho]~E g 88 goll 0.88~1.58 g 7}t Al&7} 90
ol Aol FAES WEE 4 UUTE 12 Cerasperse 5468
CF SPIBHAIE 1.58 g oo 2 g H7ist Aol eHddo] =
glo] 7rast Zlo® YRt ol PISHE AR et
739~ Qg 3}A|9] bridge formationol] 2]3}0] Aol Thadh= A
o7 gt

BYK A}2] QFY3HA| Disperbyk 37} A3 ell+= Disperbyk 161,
405z W Ho|nES] QPgAde| TS 4] Hehs 2 oE et
%oH, Disperbyk-410 B3t TI0HA] 952w A9E AR K3t
It} =, Disperbyk 161, 4053= 1~2% o]ujjof] Hlo]|AE follo] Ak
2] o] dolukom | Disperbyk-4102] 73-9-0|% 142 o]ujjo] oF
& Hlo|AE gole] qg/do] hEglrt. BYK ARl QPESkAl A
7} A& o) AR5 QFY31A| ZollA Disperbyk-110, 112, 180 242}
ARE-SE At Flo]~Exte] 90 o] QHgAdo] HA=ILt. QMg st
A Disperbyk-1102] 73-5- O] AE 88 g& 7|57 3}0] 02~0.35 g2
HYSAIE A7 AlEEC] 90 o eHdAE HH18Iel L, oFd
314 Disperbyk-1802] - 0.3~0.35 g2 SHE3AIE 718k A=
7} 90 o) ebgAdo] AAEISITE 17l Al HO)AE 88 g& 71F
o7 dlo] e 3A] Disperbyk-112Z 0.3~0.35 g A7}k A 8E0)
W o] AEe| tiste] 7HE 8 M9/ (1804 o] Fell= <
A FAyE VERAQITE 18Ut 88 g0 Flo]AEe] 035 g o]
Disperbyk-1125 37}t 74-9-elli= 30d0] Aot & At d/do]
BAEG oH, o= Hrlge] 22 ol YA A} A &
2 S-S 9rfsk= Zlolth

BYK A}FS] ¢F4 314 Disperbyk-110, 112, 1802 ZH2} ARg-atod
A|zsh M Ho]AE gollo] gloja] WREEES) RkATlo] 8-
o] QPgAell mlX|i= el dato] Asmgpt. k] AnEFE o
(e}
A

1

2 HOIAE goo) Qbgide] 90 ol HAE 2E A5t
Aol ARE3IITE 5, FFA WY FHo|AE 88 g& 7|FOE o
o] 0.2~0.35 g°] Disperbyk-110, 0.3~0.35 g2] Disperbyk-180, 2]

0.3~0.35 g°| Disperbyk-1125 717} F7}et Al55-8 3ol A

al
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g1tk M wHk AIZRS 3A7RO B A Bha mEkE RS
WA A=, RS 250 rpm, 333 rpm, 500 rpm O % ZFz¢
24171 735, Hv) WS 1,000 rpme ARSEE 799} 1] sio]
AR AIRE djel] Flo]AE gelle] ARia] o] dofyitt. wnk:

T2 1,000 rpme] AR FAITE ABlolA TS 1A13E, 24]
Thow k2 WSAIK] A9l 7)) AR HIZES: 3]
= g 7Aoo ujgfo] o] W) AREEl7} Sl g mNLAES
I OPFOR T S, AR WAL o] AT 2
TIZ‘ on/\L _,ﬂo])\E Jg_ou_J O}% O/R(S]oﬂ = 036}_0_ u] ‘];(] HFLO o) X~

ololth. Wb Wo|~E 78 W A% dAFAL ZE]_TI EL 27}
54 24 ol 1t Ao AT} AR 1,000 rpm
3AIREC R 72 AT AdEjelA] A8 ORiE‘r.

n}L mm

3-2. Ho|AE 3E A 2H=E =2

PSS H7FS Ho|AE &oNo] I" 23S 3] fleto]
ITO 7|3l dstAl7E 71 Flo|AE gols o ke Hojreyd
A5k SHsIslom, 11 A3E Table 200 20Fato] LERASL
t}. 88 go] H|o]~Eof| Cerasperse 5468 CF 1.13 g& 37}t ¢
o= AF7bo] 22.17-28.66°F WERAN S 2™, Disperbyk-1125
0.3 g F713F A-9oll= 16.86~27.44°5 LJERAITE. widof| 03 g2
Disperbyk-1802 718t 73-9-oll= HE7}0] 29.82~34.18°% H|w 4]
TR P shAlell nlate] HEzto] a1l RS A om g i gjo]
AE golo] @y 9 Q] A Row gaHch. e
Table 298] Ay}elr] A5z o Qo] Ho|AE fofjof 7} Qt
g3lA|e] Frsl HEel Adagle] SAE A5IS & AlolE v
ERAA] oFgket,

IYSAE 7 Flo|AE gole] AAe Hx
sto] Algel gt TGA 5782 AASISItE TGA 57 éﬂrfﬂl u}
21 go]AE golof] 715k PYskAle] Tl 7l Al
of frAket A% T AT LRSI o5 5o, 88 ¢ FEAl
Ho]~E glo] 0.3 g2 S 3}HA] Disperbyk-1800] H7Hel Ho]~
Eof tste] TGA F7& 8 A5, dlo|AE folo] A7 e
45°C A olA AlAksto] 120 °cell =Eehd v oY Ak 7Tt
UREREA] bkt gk QP SHA Disperbyk-1125 0.306 g 371t
N Ho]~ES] Aol AR A= 45~125°CE] BlaLd] -
Fololld 543] o= S wEe = U

I-N
r

flo
2R
Ao

33, HANE A

919 AAES PO R EL AlZg Flo]|~Ee] P SkA W A
2o 71ef H7PAAEA, Fa A, 1 NEA, 58 9EE
(leveling)| 55 7kl P 3 -84E T7HAIA A &
I A3E ST P E EHa] st Ae Al
th o714 ARE-EE Skl A ﬁﬂOVE g MY E T
TWAZE B O R AREIGoH, 58 9 AR A= B Hlo]A

£ go4el 28 £ /IS B30T 2 AIE TIT
40 N85Il el
2 AAN] B

oA AR&-sk SN Dispersant 9228, Cerasperse 5468 CF, Disperbyk-
110, 112, 161, 180, 405, 410 5& <= A3lA ARE3i3Ith 7+ gk
A3}A| 2] M7} Bl gL WAl Ho] AE Lalo] obgA] Adloa] e
Ao 710 slo] Addel ARsisith

A AL Adox= F 4R o] AES A3kt 1
A= HOIAE Az A3t & A H7F 2 ?ﬂ% st
k. o] AE Az A= T ddS Solo] AEE A
wike A A o] Bl ARgslo] Q1 S 78'5’ EP‘RiE
), A7), sk, A Al ggsiginy. 22la 7 vlE 2
d AgelM= dAF Aol FEE AlEES THOE A 71

E4S Rol@ 5 Qi AT EFHe 4B ALE W& e
ABE AWsom, oheel 2], Fe, Aeg A B B,

HO|AE /3 AT 58 3} — A2 e (levelling) —
AFA > EW AR, B9 98 Aek 39)0] H9E B
o] Sapsiglon, slolAE Az wiRlclel F7H, G4 s,
o) B2 Wkl AlRE sk S vl ] B

AE A7kt anE Ak%okﬂ 500 rppmO_& 1%7} _g}a}
AP s fekow ulm ek FUE A9 4R A
EAJel x13gsgity,

AgX) A3 gkE Ho| AE| tlaiais &8 a4 A7t Ade
S BG4 ol o] Py sl s A7 #
g W] 15831 E3silt). @A skt E W so]AE
Az vl wet F74ArE 239 vl FAo] £3e 5 A
AR 6AIRE o] ket AlE AlRe] tisiMe A, &
% 55 343k = X" (hand printing) AlE-S F8k0] HF

OFO

!

Moz YL AW AnE AFSor], 1R Azel i <)
A AR Q1 2, A ) R, A Y R 28
BEY, 9 YA B SISl 4712, P 54 B

ey AES AW,

2500 Aol A A7l ol A8 A8t A ks
WA £ AP SR obg el 2TA B APeIAE
EL 24 A% 9 199 A2y 4% waskoick. seAeIME of
S 913 A8 NS FASATE. A AolxE BE Ao
A 19 2§ ARE AHEF 1FS FHOE Sl W 1P
Fasiglon, BL A AZ F 19l A AL wsel 2
312 SIS v ko2 4RAel A A 28 AH oA A
A FAAS FFA slolEe] Agsle] A EL 2449 S
spetasint.

oI E /AP AL ulEe] Wk AEE 59 23t 49
oA AHEEE A7 Mgl e o ol gele) HEt 2

r
[e5

Table 2. Results for contact angle measurement with three different types of stabilizers to phosphor paste solutions where 0.3 g of each stabilizer

was added to 88 g of paste solution

. Contact angle (°)
Stabilizer
1 2 3 5 6 7 8 Avg.
Cerasperse 5468 CF 27.44 22.17 26.39 26.16 28.66 27.68 25.60 26.11
Disperbyk-112 22.37 27.44 21.56 23.42 21.22 17.13 25.36 21.92
Disperbyk-180 3321 34.18 33.02 31.78 29.82 30.17 31.93 32.29
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a9 Ty FAA 27EHE 5,000 ~30,000 P2 S BF
WSl AE & ASTE FHE APE Sate] H7kAe RkiY

] J A8 st Ayt PYSIAIE Disperbyk-110
I} 1805 27 AREEE A5 Alglskal vpA] QP EHAIE Hlo]
E galof Z}7} rist Af-olls EFEe ods etk ¢
W1 7k A1) Aol el 71k Qg shAleh uleIc 4
949) 4H8g0) Mol 7ol I} wojA S e,
ufba] Fr et ol A o] A3 Kok A 2jAIZT).
TSk Disperbyk-1107} 180 712} Ag-3fo] Azt Flo]~EQ] A
T, 71 Ho|AES ARESE Aol EAPE HAW 7= gs)
A ekoket. T 2] W3} Foli= 15014 1~2 um, 25014 5~7 um,
35004 11~ 15 um®, 78] FO|AE gois A3 9-9f ¥
TR AJol7h G55 & = AUSiTh.

25| ARdelM= A Hlol~ES ARSte] Hkes} 1TO 7%
o] e AL ot kAl st A8 A A A
S7Fs A7 £ A3S asIIT) Y SHA| Disperbyk-110s
AREEE g Flo]AE gollo] Hi= 11,200 ~ 12,600 cPEA] 23
& el A% ke A, 110 71ste] AelE S2ragint
. Pg3HA Disperbyk-1802 AME-EE 74-¢-, A2 11,500 cPollA] <
A % 17400 P A5} TO 71519 A e 2
& o 5 AUk wie] 9 EHA] Disperbyk-1107+ 1802 A<t
U] PSIAIE ARESE Aol 202 AR = A0
FEEGoH, 1TO 713838 HAHE g ofst 2107 vttt
. FEZ} Disperbyk-1107} 180 217} AMg310] A28k o] ~ES AL
F31o] QJIAE A Ay} HUES) JE 7| g Fo]AE
73-t-eF vlaate] Aok glglom, = Y F 5 <l
AL 1~3% 7 SEg EA7L gloich

QHJ 314 Disperbyk-1802} Disperbyk-1102 22} 3718 7392
AE 54 A gl v 22 a~d F9 457 AlEE F
Elrae

a8 ; FFA| Ho| AE: Uik, 574 H|o]A~E: Disperbyk-110 7+

b3 ; F4A| F|o]~E: Disperbyk-180 37}, 444 Ho]~E

: Disperbyk-110 337}
c8; FFA) Hlo)~E: Ant 544 Hlo]AE: Disperbyk-180 37}
d3; F4A) Ho]~E: Disperbyk-180 X7}, 48] Ho]AE

: Disperbyk-180 37}

QHJ 314 Disperbyk-1802} Disperbyk-1102- 22 3718 73-%-
Aol iste] st HIAE A Mg 5] 3y vlg, dek o
55 W, A% A v, A7) B8 SAGIE, AR UE
Y AT (capacitance), 93T~ (impedance) ), 514 722
2F 7%, 328y HIAE 59 dge] figte] 4 i

iy

1o g
2
o,
ot
2
)
w2
B3
a
3
<
~
R
o0
S
o
)
w2
B3
O
3
<
~
R
-
o

N,
A
et}
N
"

ol
o

— =
Aol thgk HAF Aaks ok vhaat Rk 45 B
2 HIAE Al ] S5 e glolom, A v e] S5
2 a typeo] 7FF A8kl TR E ¢ type L8]l b ¢ type®]
A2 YeRgt, A% g vl A3elM= b typeo] 7 95751
I YCF d type, axc type ol H7] FE B 444
AxH JA AEs 457 7 7129 fAaA9) nissst Aol
U,

0.3 g°] Pg3}A| Disperbyk-1800] 88 g2 -] o] ~Eof 3
7 gono] HeE A2olA AlRtel whel S5 A3t Az Al

3lsrast H453 M4S 2007 8

(¢

Mo k3R o w0t

o) e

oo T

13,000 cpellA] 2¢ 9 3 A3 $ 747} 16,800 cp2t 20,000 cp=
Yepdtt. thA] Hjo]AE gl 287 whkst 3 A% 14,100 cp
2 AT AFY 71FoR 62 W 72U A3 F 242} 15,000 cp
9} 15,400 cp= LFERSTE B3 159 733 3 15,000 cps} 23 7
I} % 15,100 cpA] AlRTo] Aol whet o] AE oo Wi
sk vlwA Ast ZE & 5 AT

0.3 g2 4314 Disperbyk-180S- 88 g2 414 Ho]~Ee] A
7¥ek oS 7R3 Q13 AE Tt Q1 Fo Felet
7] Aol A= ZAY AFe st A, 110 57 HaEAo] 7]
& W Fo|A~Ee] vl dEgloH, A F 1Y Aake Fo]
AER QA AFE 7T 4 270l 7127} Ho] Ao
A F sk ol At vhE AxE A9 71} elRe A

2k 4= QT B3 0.3 g2 4 3HA| Disperbyk-180S- 88 g
GG Fo|~E}l §34] Ho|~Ee Z}z7} Hrtsto] Q1 A
3k Afol] oJebd {1 HolAEL] A9 &
Jatl ot S4e] FAdS Lo kgkor, Y
Flo|AE Brh £2 R 0% vERtaL Q1 Al 713 g
7t il 2| veRsct. @A) o] ~E] A9l ddEs) 3
57} 71 g Hlo Bl niate] E o, ITO 7| 3te]
Y5 st Ao 2 Yelt, meba] FY3HA| Disperbyk-18
P Ho]AE W ope}t FA Flo| A ] obgA 1l Q1
A el B8-S T 2 I F UGk

ot L O

o 1o fo &

=
Y o

2

4
e
rlr

BN

0o iy

o

%k

A
o
a-

rou
o

o o R

i Ffo

3-4. EL AKX} EM 2M

7 24 A8 AyE ulero 2 o 3kA] Disperbyk-1802 37}
gk Ho]AE golls- ARgSlo] EL A4S Alxehal 11 58S 54
SISATE. Fig. 10l 23d240] greenish-blue AG] BFAE A-8-3F
of A=eE EL Azpe] g 9bgE YeRSITE. WS (full-width at
half-maximum; FWHM)$} 9 Z+= 22} 90 nm$} 500 nmo|™,
% IC(input 3 DCV, output 68 ACV, frequency 733 Hz)E ARE-3}
Ak 78 Aol olab g2 whd spgat Axf Azl whE
¥ 3ol Msh= QIS 03 g2 QP 3HA Disperbyk-180°] 88 g

0.14

012
0.10 -
0.08

0.06 -

Intensity (arb. units)

0.04

0.02

0.00 L 1 1 1 1 -l
300 400 500 600 700 800

Wavelength (nm)
Fig. 1. Electroluminescence wavelength of ELD device using a phos-

phor paste solution with addition of Disperbyk-180 stabilizer
using typical experimental conditions.
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Fig. 2. Voltage characteristic curve of ELD device using a phosphor
paste solution with addition of Disperbyk-180 stabilizer using
typical experimental conditions; (a) brightness versus voltage,
(b) current density versus voltage.
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Fig. 3. Frequence characteristic curve of ELD device using a phos-
phor paste solution with addition of Disperbyk-180 stabilizer

using typical experimental conditions; (a) brightness versus
frequency, (b) current density versus frequency.
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Fig. 4. Brightness of ELD device with time using a phosphor paste solution with addition of Disperbyk-180 stabilizer using typical experimental

conditions; (a) at 10% decay, (b) at half-life.

Table 3. Characteristics of electrical and optical properties of ELD device manufactured with addition of 0.3 g of Disperbyk-180 stabilizer to 88 g

of dielectric paste solution

1 2 3 4 5 Average
Inverter Brightness (cd/m?) 14.71 15.07 14.86 14.43 14.83 14.78
D355A Color Index x 0.161 0.161 0.161 0.161 0.161 0.161
35V Color Index y 0.238 0.238 0.238 0.237 0.237 0.238
Brightness (cd/m?) 35.7 36.7 36.4 35 36.1 35.98
100 V/400 Hz Color Index x 0.159 0.158 0.159 0.16 0.159 0.159
Color Index y 0.205 0.205 0.205 0.204 0.204 0.205
Current Density (mA/cm?) 0.164 0.165 0.166 0.162 0.163 0.164
Capacitance (nF/cm?) 0.444 0.442 0.445 0.435 0.432 0.439
Impedance (chmz) 6461.52 6592.32 6513.84 6627.2 6801.6 6599.30

Table 4. Characteristics of electrical and optical properties of ELD device manufactured with addition of 0.35 g of Disperbyk-180 stabilizer to 88 g

of phosphor paste solution

1 2 3 4 5 Average
Inverter Brightness (cd/m?) 15.48 15.63 15.68 15.35 51.38 15.50
D355A Color Index x 0.161 0.161 0.16 0.161 0.161 0.161
35V Color Index y 0.24 0.204 0.242 0.24 0.239 0.233
Brightness (cd/m?) 37.5 38.2 39.1 37.9 39.1 38.36
100 V/400 Hz Color Index x 0.159 0.16 0.16 0.159 0.16 0.160
Color Index y 0.205 0.205 0.206 0.205 0.205 0.205
Current Density (mA/cm?) 0.175 0.165 0.166 0.159 0.169 0.167
Capacitance (nF/cm?) 0.425 0.414 0.431 0.415 0.433 0.424
Impedance (kQcm?) 6487.68 6505.12 6191.2 6426.64 6313.28 6384.78
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