VPT-& ITO
paste 5449l
3t A

2006F 2A

N AN~
2R K E
=

F il 22534



RORE el TEMt BAig s BET

XA

-r-l

u

2006F 2H 24H

= HEFELEX F M
B IE#E+t x ¥
B IE2FEt B =




B R o i

LiSt Of Figures .................................................... v
LlSt Of Tables .................................................... v

Abstract ............................................................ vi

1 }\1 R 1
2 o] e 3
21, AT QA st 3
2—1-1. ,}_‘.EL?]_ c\:l;ﬂg] l;—:"_;g ............................................ 4
2—1—-2. _/_\_i% (\)_]_5;“3] uﬂﬂ_q_‘;’j_—. ........................................ 4
2-9. VPT%‘ fgjg—\_l_} 68]/\6] Hohﬂ ............................................ 6
2-2-1. A3y, A4 244, 29 IS o187 VPTREZH A= - 7
2—-9-92. og;d/\].\ﬁ ...................................................... 8
2—-92-92-1. 0_;]@}\]- qlﬁ]%-_o,] R R 9
2—3. ITO gtuto] AHA7]A EA o8 . v 12
2-3—-1. A% Uﬂ?}-b]—? ................................................ 13
2-3-2. ;ﬁ«]_x}. L3 = R R R 14
2—3—3. AR O] FE I cever e 15



=], AJ R e e 16
3=1=1. ITO SOLULIOM: "= v rrrrrrrenmneeat ettt 16
3-1-2. AL AA4F 52 = GAAFEL SR cvrri i 19
R T 5 R 21
T 2 L 29
3—2—1. ITO HOJAE AZHUH . crrrr i 29
3-2-2. VPTE EZ FAHE ettt 23
=3, ZA W OB At e 24
3—3—1. ITO Paste] A Z A ccrentrtnniarnieiaiiaanein.. 24
3—3—2. ITO T AAEA 2 BEAA S corvirriannanaiaiiii... 25
3—-3-3. ITO :z]g}-g] 701—_1]:__ %78] .......................................... 25
3—3—4. ITO T Ue] H7]A BA ZA rrririninneaaaiiaiiia, 95
3—3-5. ITO T B8] FEA BEA EA +0orriiriinneaaaniiaiiiiiens 26
3-3-6. ITO I HAA L T EF errrernrrnreaniiiaaiais 26
4, AT D OTE 28
4=1. ITO Paste] B «rrtrtneeeiiaa it ieaaaans 28
4—2. ITO Fute] 2A BEA) @ BEAFA cevirnriiaaniiiiaiaaaaanns 29
O 0 T =13 7~ 31
R G N O T = I S = O 33
O O T = ) T 1 = 34
4-6, ITO FHuro] FAAFA T 7] vvvvvrriiiiiiiiiiii et 35



- 38

)

4

5.

- 39

W
op

.—AU



List of Figures

Fig. 1. Mechanism of screen printing Mechanism of screen printing, -+ 6
Fig. 2. VPT phosphor screen manufacture process by Thermal—transfer

IEEROC, =+ "+ nvenrrrrnransanaansataataararaaraaranaanaanaaeannn 12
Fig. 3. TEM image of ITO Particle in ITO Sol. +-+rcrorererreaenannn 18
Fig. 4. TEM image of ITO Nano—Powder., «-«-c-rererrrrririiiie, 18
Fig. 5. Particle size in Colloid, ==« errrrrrrrerrremmeiarenenan. 19
Fig. 6. Structural formula of reSin. -« ccecrrreemmmmnaenaennaos 21
Fig. 7. Molecular formula and property of solvent, «««-cecerererreceen. 22
Fig. 8. Manufacturing process of ITO paste. «ccecercecreniiiiiin, 22
Fig. 9. VPT phosphor screen manufacture process by Thermal—transfer

0 T P S 24
Fig. 10. Viscosity profiles by shear rate of ITO pastes. »-+---rce00vee 28
Fig. 11. The SEM image of ITO paste, +cr-rrrrrrrrrreintiaeinneenne. 30
Fig. 12. TGA results of AA3003 & BB3003. ««ccvevvrrrrrrernenne 31
Fig. 13. DSC result of AA3003 and BB3003. »----rrvrrverrrreerennn 32
Fig. 14. Crack results with binder resins.=««-=«ctorrrrrrrrrmer e, 33
Fig. 15. ITO film " s transmittance measurement graph after calcination.

.............................................................. 35

Fig 16. The thermal transfer rates of phosphor screens

used AA3003 or BR300, ««trrrrrrrnrenrraieaaieaneeaieninans 36

_iv_



Table
Table

Table

Table

List of Tables

1. Property of VPT ITO sol ««rreevvrreeereneen.

2. Property of low calcination temperature resin

..............

3. Electric resistance of ITO film results of measurements

..............................................................



A Study of Properties of ITO Paste for VPT

Jong—Min Oh

Dept. of Graphic Arts Engineering, Graduate School,
Pukyong National University

Abstract

A thermal transfer method was developed novel method to form the phosphor
screen for monochrom VPT. This method have advantages of simple process,
clean environment, saving raw material and running-cost. But now applying
phosphor screen for thermal transfer method has been formed three layers
(phosphor layer, ITO layer and thermal adhesive layer) on the PET film as
substrate. This is complex process, consumption of raw-material and require
of high cost. Also ITO paste at present has been imported from Japan. To
improve these problems, we have developed ITO paste as conductive paste by
using ITO sol and binder resin(AA3003). ITO paste developed in this study
has both conductive and excellent thermal transfer abilities. Thus we could
manufacture phosphor screen formed two layers (phosphor layer and ITO

layer).
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Fig. 1. Mechanism of screen printing.
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Phosphor

printing
— Adhesion paste
ITO paste printing
ITO paste
Adhesion “a— Phosphor paste
printing Release agent layer

Polyester film

Press

Thermal-transfer machine
(Siticon rubber)

Polyester film

Thermal-transfer Release agent layer

Phosphor layer
iTO layer
Adhesion layer

Panel glass
Phosphor paste
Base film remove ITO paste
——ee-
Calcination 450°C Adhesion paste
Panel glass
l Panel glass

- Phosphor layer

| sy 70 e

Fig. 2. VPT phosphor screen manufacture process

by Thermal—transfer method.

92—3. ITO(indium tin oxide) ¥t=}e] A 713 EA o|l&
INBA RN ¥ FHESG $4Q AEAS /W 1TO SEhe FeA,
A

A 71#2] A=A 8} LCD display 24+ 5% A
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Z Az 2 Aol F3 ot ITO(ndium tin oxide) e EFEE H7HE tin
15 AtgtEolA AEFH X@FHSME Fxolth Bt A7|E 542
T FA, tin Frbel 98 Af ARE A8 AU, FTH SPoEZN THAF
A QA9 EL FH}EE band gapel 3.5eV FEE H7] #io] EAAg
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FA, 72 AA Felx S&EH
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2—3-1. A% Y|7}YYZ (conduction mechanism)

A7) AEE(S)E AR A2 (N), AR} o]F = (p)of wets 2epxich,

8§=Ngpe (1

714 ex A9 AsleF(electron charge)olth ¥ #7] AEEE 47 4
M= 2 A4 AEg A% o5 Er) Bestt

AR Y A7H BEAL F5 949 As AR, AstEe] XFE EEY &
3 EAo) wel 2t geEn|7t $HEA A" AgE2 AAANAY
o] HAXA (ionic conductor)eltt. o]& HEAS ¢ A
3 A7t 2 FH7] W] AERAZ AHESH7E Z@ETh

222 592 dowwW 2420 377 A9 24 olent A Zojo

gk 2Eln 9] 4 ASEF EEE AdsEc] AR FHAEL ol FA oot

ITO wrete] 2AL [n,03-,8 YErE 4 Aot AkA F3H(vacancy) & HAAHER
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oldal, 0?7 o] °o]F % (mobility) & AT I EZ Iny0z-,= AA

2
bt
ox

3 0¥ ole AEAl E¢E AEALT T + Aok 2aY 0% ole WEA

& AR AsAd v8 FAE J== Zo

2—3-2. AA WX (carrier concentration)
ITO wgtel AEEE THA77] Add 24E F4E 5o A% 248 37
AP @Foh ol olFolgon Be ERol AT of $We W ool
AE3L AFQAT A7 A BBl 4 F59 AE AAE W, =€
2 Hrte A 49EE F7MAFIAIG dz olFEE AAAUY. I EE ITO

bl QojA, $e ARE @7l dAAE A4 RS AA o FEE FA

Johnson & Lark—Horovitz o Q&) 289 AA2A L 23 Zt.

p= (4e/h) (r/3)°*N"#*=9.816x10"'N 3 (cm®Vis™) (@

poc N3 3

£ electron mobility (A2}e]5 %)

e : electron charge(AzF9] #A3}F)

h : Planck constant(Z&3 A<

N : carrier concentration (AAHE)
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9 AolA & F AFo], A WEY AA olFEr WHT FA Utk o
Uol7bA, ting 8 A7t e A tin 94 sturt 149 AR AAE JF

S Aoz ARARE W 2dld Af A% Dok gase RE BBL 5 9
o o] A& tino] ITO wereld A71H ez vFYHNAS dulshs Helth

2—3-3. AA o]F % (carrier mobility)

ool 7 HE hall ©]FE (Hall mobility) ¥ Ing0; @@l olA 16
0~ 170cm?/Vs 2248 Weiherel &3] 7= o7 etk 181 Grothel &3t
W Zrg A7 ITOWHAAE ol e o5 ES 25 F At e
AR o|BEE In0s 7% EFAAT tin F7lel g B3 ZF (network) &
HWo]| AP L ol FFel A& AfF BAA A ZII FAASHA
g1 Angoeg Az olFEE g2dtA Atk AFFH2Z ITO ¥rHold A
ARt o 7e Ad 537 2ASA Bk 2EE AA 72 WIF tin

Artel 9@ Af AAe] wgos Aejgol o FEE FashA Bk
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3. 4 ¢

3-1. Al &
3—1—1. ITO solution

B Ao A}LS [TO sol ((F)YxAlsA) e 542 ethyl alcohold H|o]A

2 3] 18R] 30%% Table 13 & EAL 7174,

Table 1. Property of VPT ITO sol.

Item Test Result
Solid Contents (%) 30 £ 0.1
et 012
Partig(lﬁlosiéze in 30~40 nm
pH(at 227C) 55 £ 05
Base Ethyl Alcohol(above 99.5%)

Chemical composition 5 to 15% SnO2 doped InO3

Purity 99.99%

Zn 0.0024% , Cd 0.0018%

Metallic element Pb 0.0017% , Ti 0.0015%
impurities Fe 0.0011% , As 0.0008%
Cu 0.0007%

_16_



Fig. 32 ITO & AHY ITO Particled]l 3 TEM(Transmission Electron
Microscopy) ©]u]#] o]t}

Fig. 4% Yz 3¢9 4e) ITO TEM ©[7|A] °|th.

=3} 4218 8] 74 transmission electron microscope< F&dv|A3 1 7}t
v st AR Ao e #F9e & AT AH(Ix107) Dol uLo=
7}%EE Adolty.  AAMel EEE  FHAI  ddEY  AVAE
electromagnetic field T3 A A7|% electrostatic field& AA Fol} At
WG Zel| 2HE D30 FAE o] Azt AL /& AYGe] et = &
8] AMgEE AgH(100 KV)olA 9 dAsbd2 0.004nmolt. A= ol A
£5% 27| magnetic fielde £943 1 7174 numerical apertureZ} L
o} wEbd AR A9 o]2F RalF () oF 0.00lnmely BE8H &
EoA A HE BE5E o 0.2nm(side entry), 0.14nm(top entry)©]T},
Fig. 5& 20129 1437l £X(PSA) I1H= otk

U 39t A E2olmE EF3Y ITO & ¢80 o] ¥ Y 39

t}o] 9174 A7|E 10~12 mol®, FEo|=9] A F7|= 30~40 mno]ch.!®
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Fig. 3. TEM image of ITO Particle in [TO Sol.

Fig. 4. TEM image of ITO Nano—Powder.

_18_.



Fig. 5. Particle size in Colloid.

3-1-2. AL 248 $4 B AAAE F4

B AP Abgste F38 Az ZElda" IE o AaddAES
o] &3to] B HIAE 9 ITO HoIAEE A Fof o]AL AAd
Aol @3 A4FE hete] AANAA FFHRE FAAII= Holth mEbM &
el PFAE Fo|AES o stER "ldurt Atk B AFAes HF
o fEAT 24 EAE MR Y £X9 AEs Ja vidu FAEH 2F

Fol AL 248 oAl FAR Ho2EE AZXFAN, AAAF D Y HA
FAH9 FGAA ITO HNAES 233 AT ¥ & FH22 HAAS

HolrE Az Al AgHE Bl

0
0g 2338 Q4 371 g8 HAoAEs AHALE 7HAH, FFeE Ao &
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BAA717] g d WS ol 2

2+-g gk 4= glojof &ttt
J o)A SK-UCBALSY otadA ¢ AA3003% BB3003&
o] o] ¥ 7}A EAL v T 2FF2

Table 20 YJeER)SITH

B

o

olad FA dE 2IH 54

Table 2. Properties of acrylic resins used in the work

Items AA3003 BB3003
Composition MMA MA—-AAm
50,000 50,000
Molecular weight - -
Mw)
100,000 150,000
Tg temperature(C) 80.0 110
Viscosity 17,000 234,000
(mpa-s)
Base solvent terpineol terpineol
Solid(N.V, %) 50 70

- MMA : methylmethacrylate
« MA : methylacrylate

- AAM : acrylamide
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CH CH,
| I CH

| j -

C—CH 3 CH

| | CH

I | c=0

o0

CH, CH, NH,
Methyl methacrylate Methyl acrylate Acryl amide

Fig. 6. Chemical Structural monomer used in the preparation of

acrylic resin.

3—-1-3. &Al(solvent)

AT FA9 N4AZA 84 2 o) A4 U HojaEe
£9¢8 T ol7le] VPTE 2343 et VPT
s Agd gAY 2

A717) A% A7 S
FHA dHolAES Az FBA FHOAEE Ax

=

A4 8 S4¢ Fig. 791 Rt
14 29 Al B B PHE (plate dry) € xeldtel nud &4

B3] A39 Q

Ql terpineols AFE3FSTH
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Molecular
weigh (M) 154.25g/mol
a - terpineol c Melting point a4s
H’ (M.P) 31~34C
Bubble point o
CH, (B.P) 215~225T
HC Poison class (CH)4

% (CH)4 : Substances and products that must be considered harmful.

Fig. 7. Chemical structure and property of solvent.

3—2. Aguy

3—2-1. ITO #Ho]AE Az WY

Fig. 80 ITO #HolAES Az 2S¢ vetdch 94 dRAME ofad X
s} ITO sol2 ztz 80 : 20, 85 : 15 90 : 109] ®v&Z 1% I7| (Dispermat
CV, Germany)Z o] €3t 2000rpmC 2 30%¥7 aut ¥ wrHk @37 (Thinky

mixer, Japan) £ ®¥4F 28, 23X 3EL o] ITO Slo|AEE S48

[ Binder resin

Dispermat and Conditioning mixer

> ITO paste

- Dispermat — 2000rpm, 30min
- Conditioning mixer — Rotation : 800rpm,Revolution : 2000rpm (2min)
r ITO sol Rotation : 60rpm, Revolution : 2200rpm (3min)

Fig. 8. Manufacturing process of ITO paste.
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3—-2-2. VPT§ 339 34

1) 3% A4

SUSHAE Algd A3 &g o|g3te] waby A=Y AH7] BS-450HT

(FE)EARE ol g3dle] WA mg 8 ¥ FFA #HoAES ZHd2HE
d 2 AHE g ol AES AHAANE FBAY Fd

o
i3
o
=
1
o

g uR2R, 239 ARy F8 HdY BALS o Sm Fxoln, 2AA &
A ZAxE 700 2 135 At 22 A 5

2T (0.06m/sec® Pt UHP FFA| HOlAEE

22 0.015N/mm, &

A

+ 0.043m/sec, &
AE Az7) Jisico)Z o]€ate] 130CoNA 20mingt @F AZ A F tAl 3
FA) = QREo [TOFHO|AES A3H A4 WAL E [TOFS FEAA
ITO 2334 AHE v} & ¥ AxE & F I3 ZFS ¢4
dFoz FAAYE v &

1, 4 AAY §8 23] o8 110CT130CY nEE 23
& WA d HAES @, o] o 38 B WA HE 3.9~4kef/en O],
AL AIZES 15~20%0|th & AP Eud 3R~587 WA F ZEdiHE

22 AAT F 2A2A 450C &M 4587 2A4E o] 249 A
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2)

o AApgel 9% VPTE F3 Alx 373

‘ . Phosphor paste > r_m_]

printing

ITO paste printing Polyester film

Phosphor paste
ITO paste
Panel glass

Thermal-transfer machine
(Silicon rubber)

Polyester film
Thermal-transfer

Phosphor paste

ITO paste
Base film remove Panel glass

Phosphor layer
7~

Calcination 450°C
N
P ITO layer

anel glass

Fig. 9. VPT phosphor screen manufacture process by

Thermal—transfer method.

3-3. 53 % &4

3—3—1. ITO Pasted) AE =3

233 Q49 AL nse] FEES R3] 2BE dart A AR
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F7 A9 g A3d AHA F Bl JHFA EF o] H, ITOY
Ao ITOTLRY B4 9 ALLe AJe¢E uxA HEZ FEZE 73

o] QA 22 AHEFol T8

A% Z=AHL Brook Field DV-I0" Viscometer(USA) & ZALE @ 2

e

3T, 285 : 5299 zHA FA8AH.

3-3-2. ITO 99 2H5H 4 #44 33
ITO 5 BAA4E A7zl g8 Azx=HA7 Ao 2EE A4, A=,
450Ce A 4587 24 ¥, SEM #9933t A% AX& Hitachi
S—2400(Japan)°ol™, 7}& A+ 15kV, 74 #l&2 10,000 % 38tk =

TGA (Perkin—elmer, USA) & o] £3to] =43}

3-3-3. ITO =9 Z= &3

ITO FHolAES vy A9 fa AolF& dotry] Y3 DSCE FHIIAT
A= agzs Jehldoh £§ ITO FHol2EE 233 AHAS o, AT 3
% (flexibility) & &otR7] 948} vilel $A¢ 1TO FAIAEES 44 15m2] F
Az vtm"E s §H, 100ToA 3083 ddx A F 33 22X bending HAE

£ &9tk d3= BX60(Olympus,Japan)©olgtE @R AHR o2 YERT.

=

3—-3—-4. ITO H=9 A714 54 53
ITO HoAEE A4 ¥, @ AALE Fste] ITO A2 4T A, A7 A
71 AZHE FFSA. VPTE ITO % AFelA e75H= AL 100ke/
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cnolstoln] 2= HIAl W2 A7l AZAZ HHste VPT 35 A4 Al
A3t 24 F A= 429 AFAE FAstnA T
A}4-3F AH) 2= Digital multimeter (FLUKE, U.S.A)E ARt

3-3-5. ITO Wete] Ba4 54 =73

ITO slzte E5g ZRso] AR dod9 W] dal o= J= FIHE

JEEAE 2R, T0S 7% BHoed Fae 3 dEEE 3R
g3 9ok AA VPT F3e 246 goldt wFd A4s: 1109 3

£t dEEs UPE BAE AL Y ITO AL A, AZ, 24 F

i

l

o] Evlt 2 243519t AL 8|2 UV-VIS spectrophotometer (Hitachi,

U-2001)°]t}.

3—-3-6. ITO A% A 2 FA 574

2 Ade 1TO gty FAAME 387 st GTIGE) 71l s, &
g 2ot I WE [TO =g 10003 @92 WA Asste], FAde] drht v

=4 HAE 35t

3 Ho|AE 9 ITO FHo]AEE A3 Iste], 100ToA 10¥3F AxE

5
d

% o989 299 dEo] g A &S 9] ITO 2 4 sHER
oflzl, BE2 A" ¢ 4k FAA FAIX

A}, o] o), =3 71F S A fetowy st on, Zoukdt WA (H
T o BFo R ¥t

T3 1TO Fuhe] Qg FA] WE Q@A gl vXe IS »I] A3, A4

PYste 28 59 BIE Sl

—_

g}

g A2 38 By} ITO A% FAE o1AAR 5mm, 2HAA ¢ 0.5mm
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2 A 31, AE 809 SHE AFAAE o|fdt] AAA ZA4x U £EE u}

#M7h 148 & VL-50A (Mitutoyo, Japan) & 33ttt
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4—1. ITO Pasted] A=

B Aol AxEH|A ITO pasted A& &4 F#E Fig. 10°] HERAAT.

— @ — AA3003 : [TO=8:2
-~ @ — AA3003 : [TO=8.5:1.5
: : : : : : : : : A -~ AR3003 : ITO=9:1
14000 —W¥-— BB3003 : [TO=8:2
: ' : ! : ' ' : : - &~ BB3003 : ITO=8.5:1.5
12000 s B BB3003 : ITO=9:1
410700cps
10000 : ‘
,g :
£ 3000
2
8 6000 SRS SRR UV N SO :
@ | % 5600cps
> 4000 |- A4 4300cps
e ® 3000cps
2000 L. : : ; A : : : . 2200cpS..
! y : ! %13002cps
ol i v v o
1 2 3 4 5 [ 7 8 9 10 " 12

Shear rate (1/s)

Fig. 10. Viscosity profiles by shear rate of ITO pastes.

2 AT, ARHAA Ho|AEES B AGETe] Frle wEt Axe] Wi}
A9 g FEUS A% Bolxu Yot EI FX g Frte] wet AETT

Z7}sb3, wholy X 24 AA3003% A3 Ho]AEV}F BB3003RT o F&
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HERS rolx Utk olEd 6FFY HAEE 23dW d4ds & A
AA3003°] 80%<Y w$} BB3003°] 85%Y wWeo A3aA AHHAPo] /Mg
gtk o]RL ITO HolAES FE7F 4000cpsE Hol7he B39, HAAel 2
& uln A9 FFo] Fol "ol AFA vetdt el AFo] 2HEE T
A BFo] JEAAUL, BEZL 2000cps o3&l Bfole HE7t ol ITO%]
3 @ao] s, = & A7l FAAE 371 A8 aFHAAE 15m
o]49 ITO WHEAZ 27 oAt wetd 23d AHE 37 3 HAE &
ITO Hlo|AES HAE MYE 2000~4000cpsYS & 5 A3UTh

—

d

O

4—2. ITO a9 A4 EA 9 BAkA

10/me) FAZ 22 Yo AMAFHAR ITO pasteg: HWsl] 1z 9 44

O_u

% SEM #Ego= =3 A3} Fig. 119 SEM A o] yeErwt, =3 4
A EAL Fig. 129 TGAFAHo=z 9T 4 AUt AA30039 4 280T

AMFEH FAs] FEd =H7 AFste] 380CTHIoAME @ds] 2o

i

BB3003<9 A+ 380TCelAFH dE37t AFHe] 450T ol &W3] 4=

2

o g F R vy $A BF B A7 &4 25 450Ce]A

Z A2 o84 [TO Ho|AER vy FA2A IS & & Uth
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AA3003 : ITO = 8 : 2 AA3003 : ITO = 85 : 25

AA3003 : ITO =9 - 1 BB3003 : ITO =8 1 5

BB3003 : ITO = 85 © 25 BB3003 : ITO = 9 : 1

Fig. 11. The SEM image of ITO paste.
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100 - e AA3003

—+— BB3003

80 kL ____________________ ___________________ ____________________
- ) S— ........... . .................... ____________________
X % : S 5 ;

L=
< .
o : . ; f :
[+ 40 P ..................... ............. ; ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 444444444444444444 .....................
= ; o z
20 b AAAAAAAAAAAAAAAAAA ................. .................... ....................

o N ' N N " H M g
0 100 200 300 400 500 600 700

Temperature(OC)

Fig. 12. TGA results of AA3003 & BB3003.

4-3. ITO H=9] Zx

Fig. 132 ITO Hio|2E4 ulely] A9 {2 AolFE Lotrr] A3 DSCE
Z7% Zolty, AA30039 7%, Tgt < 68Te]x, BB3003& °F 48T 4
29S¢ £ Ak o wdg F£A9 fFF HolFL AxHe ITOZHY
flexibility$} #& A& JAAEZRN 1 Aolo] wpE AH}E bending HAEEHN
et

Fig. 14 ITO 329 Z5E R7] 93 bending BIAE 3 AbHo|t}h Resin

filme ¥FIE A2 15umd FAZ vtz8d H, 100=4 A4 3083 4%
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—

Al71 AZo]1, phosphor screend Uut F el FFA FoIAE 9 Zzte
vlely $AE o|gste] AxF ITO Ho|AEE 239 A4 & F, 100=4°]
A 3087 dAZ A7 WZo|t}, o] 4FF9 MEZS 33 ZA bending HE
EZ & 43, AA3003Y A$elE uidy A @59 FEst opyzt, &

2 ok w3 go] o] AFSE & F Urh

Z Teg7} =& vlely 449 7A$, bendingol 9% FH TPz Axd

Ao A, £ B SolA AFA olAgel U AL ANT 5 AT

[——AA3003

Heat flow endo up(mW)

A R SR S TR S S SR
20 0 20 40 60 80 100 120 140

Temperature(°C)

Fig. 13. DSC result of AA3003 and BB3003.
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Fig. 14. Crack results with binder resins.

4—4. ITO ¥=e] A3 54
ITO pasteZ Q1 3te] 4 AALE F38)] ITO =& A3k, 450TAA 20%

7} A2A4& A7) &, digital multimeter (FLUKE, USA)Z ¥ue] A7 Az

VPTelA ITO 2 anode 9&% 3t A2g, 1 W 27HE= AZA2 100
k@/cmo] 3to]t}. Table 3o ITO =9 7] AFE FAHAZHAE HEAUTH

2 Ao =4 A3 AA3003RT BB3003& AHEd A9, AEAel %
% 820, ITO solo]l 15% o|dold BF Ado] 100kR/cmeldtz A FFS

% % gt

- 33 -



e dubd o g AMg3tE A7) HAEZIE ARSEHY] FA AF

o]
Moz g njazA e A7t v

ZF
Resistance (k@/cm)

35
73
206
22

7
Table 3. Electric resistance of ITO film results of measurements
Samples
ITO sol. 2.1

AA3003 : ITO =8 : 2
AA3003 : ITO = 85 : 156

AA3003 : ITO =9 :1
BB3003 : ITO = 8 : 2

BB3003 : ITO = 85 : 15
BB3003 : ITO = 9 : 1

40
165

3 54

‘5_]-
2 23% FHE Fig. 159 JerhaT

4-5. ITO ¥4t F

ITO 9= 3%



transmittance

100 e,

e T

80

60

T(%)

40

20

0 1 1 1 1
400 500 600 700 800

wavelength(nm)

Fig. 15. ITO film " s transmittance measurement graph after calcination.
ggut olghe] ITO el dF T2 AAY £F0] HEEZ ITO B9 FH&EE
Folop gt} FAE 4A &L ITO sol& F& L& Hi 7] #Eel 400~
500me] 7HAlF oA FFHEo] HojFE B F oy, ITO sol& 10~

20% 9 AFEE YA A 712 1TO paste?} FHEE 80% o449 &2 7HA

1 e
AxH o2 ITO paste AXA AHEE ®idY 2 9 ddPA ] HAFS

ITO Wote] $hee 2 9T 144 42 & 5 A

4—6. ITO 4o dAAY 4 T4 53

3 FHolAE 9 ITO HolAEE AFA A, 4z F, 449 I3% A5
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o] GAA &< Fig. 169 Yerdch o] A= ITO =] AL 5H#T ofyY
g, 89 Ao} 2ut, WAL AN Bz A Fo =FE TE EF
A7 agzeld B, vy =224 AA3003& AHEE AR BB3003=
A S u, AdbEow AL $g0] ¥R, 53] AA3003E 85%E F7HAl

= 80%Y W Brt 23] F&o] ojFth ol w2 TegE 2= AA3003
=

80.00

70.00

60.00

50.00

Hloss
B yield

40.00

rate(%)

30.00

20.00

10.00

0.00

A8 A8.5 B8 B8.5
Formulation

Fig. 16. The thermal transfer rates of phosphor screens

used AA3003 or BB3003.

Table. 4= & A3E S HFH HolAEZ Fofx BB3003 : ITO sol =

85 : 1562 EF% ITO HOJAEE o] &3t A4 o] @& ITO A= F
AE derdigich. a2 o] A AAbEe] v dFE BTk Table. 4
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Table 4. Thermal transfer yield by ITO film thickness

Printing condition
ITO film Thermal

Squeegee Squeegee thickness(um) |transfer yield(%)
angle(® ) speed(mm/s)

80 50 8-9 40

80 40 10 50

75 50 10-11 60

75 40 13-15 70-75

70 50 15 85

70 40 15-16 95
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5. 4 &

VPT4 ITO pasted E4& a7d 2% o3 22 8L A3t

1) ITO pasted ®FIE A 24 AA3003% BB3003& vla HEHNE d3,

A7l AEA 2 AxAge)A BB3003°] AA3003RT ¥ 5L & F AT

l

2) BB30032% A" ¥Fuo] AA30038 ZHETh O flexibledto] #3%

A Agol o folge ¢ F UAATh

3 9 AAMS AES A3}, BB30037 ITO sol# g

1) 2 APx @ojR HF ITO Ho|2ES o|§3dte] 233 AT B+,

ITO % 5747 16m2 o 718 $58 d84ee Byt
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