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=5 7] ol ERAXNE(OTETs) 8] &)l A= 239 IE Fall AlFelal, A8 wlo]~Exx
AEA 7REES Fo]AES ARSIt A 7HEES Ho|~EE AXSP| H&l A thE AR 9 1AL AF
& T7EE 28 257 2 HI(DB-2150, DB—9077) & ARg3to] ik E=F(SOP; solid on powder, 10—40%)
o W& FHEE o] it EANS AESE Ay, A dgo] Skl wet ik 4o o eiiE &
AUSALE AT FHREES Flo]|AEE A|lFdl] BlEEA] SHS Bl TREES] AP 9 -gdTtzel disl] AEst
A3l FAAR DB-21505 AREEE Hlo|AESS FakA] $sdo] 713l wlef Ho]AE S FA4k SAdo] ddE o] A
BB (G o] FASIARE DB-9077& ARESh Ho|AESS FTHELES] Afo]o] A5 Akl o8| i3t &
AL, LA 3] Tkl wet FlEEEa AT B AR A A gel] oEl Flo]AEL] A7) '
AE(G)E B% TSItk ol2fdt S92 Ho|AEL] Ui A3 (tacky) & WHAIA DB-9077+ A8t
HOIAESLE kA o] S71edel wel 233 A AAdo] 4] Z3lgltt. skAe, 239 Q14 OTFTs§
=9 ] 171F B JHEE Alolof] dAw HEAFo] 98] JREEEe] £ 2 (conduction
path) 7} AR el ukel DB—2150< ARESH Hlo]~EE2] OTFTsell vlal] o] 9573150tk 12, 23R2] #AHAE
ARESE HO|AE B FakA|] o] STske) whet TRREE BHS IR kA S sk SUeHA Hof o]
2 QI3 THEEERE] £ AR AL oA Ha =] 5492 AR Al Al

Abstract: We have fabricated source—drain electrodes for OTFTs using a screen—printing technique with
carbon—black pastes as conductive paste. And effects of dispersants contents(SOP 10—40%) on the
dispersity of carbon—black pastes and characteristics of screen—printed source—drain electrodes for
OTFTs using two types of dispersants (DB—2150, DB—9077) were investigated. As contents of both
dispersants were increased the dispersity of carbon—black mill—bases was improved, whereas the carbon—
black pastes exhibited different dispersion characteristics. For the case of DB—2150, the dispersity of
the pastes was improved with increasing dispersant content and the storage modulus &' in their rheology
characteristics were reduced. But, for the DB—9077, the storage modulus G’ of pastes were increased
with dispersant content due to the flocculated network structure formed by interactions among
carbon—black powders and dispersants. But, since this flocculated network structure of the pastes
using DB—9077 resulted in the conduction path of carbon—black structures, the conductivities of
screen—printed electrodes and mobilities of the OTFTs with them were better than those using pastes
with DB—2150.

Keywords: dispersant content, conductive carbon—black paste, dispersity, screen printing, OTFT source—

drain electrodes.
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Table 1. The Composition and Typical Properties of Dispersants

el frelat Ao Asigly] wioltt?
A% 7REESE 53 WAIgke] o At olsel| 23 =i
Wk B4R, T 7EE AEE] Esith 1A 53 wikigto)
AR wjdate], 1 AR Fidete] Ak R Ak,
2} R g&s= Zloll 2J3) structure (aggregate) 155 Fskal
Atk A AR Foll FHEEEE AT E 7 o structures
o mMgiE 4 Gle #Ha welolw, mlebA JHEEE Ealelsh
A=} QQxke] AEAR] structure TLI7HA] Easte] 1 AJEIE o
Aow fAsk= Folet BE = Qlrh 1EA; AR Foll AL
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merate) 2 ZABIIL Sl 73, Qstructure7lA] € Ak Q)
T AR A R, o] PR Aol Ad 1] A
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Aol QIx}Z = AF A7 (B]3EH A2 #A), structure (DBP S
), T2jar 4Rk e el (FERE pHY B E 5 5 A
EUPP 2 Aol AR FHEEe 917 23 nm, HIIEHZ 120
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2ge] Qilelt). 1e]ar, WA Fgel] s JREES 0] HAF BAS
HES] Y8 BYKARY E4H 257 (DB-2150, DB-9077) &

Dispersant Composition Amine value Acid value Density Non—volatile M
spersa OmPOSILO (mg KOH/g) (mg KOH/g) (20 C,g/mL) matter (%)
pB-g2150 ‘olutionofa block=copolymer with 57 - 1.01 52.0 50000—60000
basic pigment affinic groups
DB-9077 1ligh molecular weight copolymer 48 - 1.05 98.0 25000-35000

with pigment affinic groups
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Table 2. The Formulations of Conductive Carbon-black Mill-bases

Mill base  Carbon black ECA Dispersant
(Wt%) powder

CBM-0 30 70 - -

CBM-210 64.23 5.77(SOP 10%)
CBM—-220 30 58.46 DB=2150 11.54(SOP 20%)
CBM—-230 52.69 17.31(SOP 30%)
CBM—240 46.92 23.08 (SOP 40%)
CBM-910 66.94 3.06 (SOP 10%)
CBM-920 30 63.88 DB=9077 6.12(SOP 20%)
CBM-930 60.82 9.18(SOP 30%)
CBM-940 57.76 12.24(SOP 40%)

Table 3. The Formulations of Conductive Carbon-black Pastes

1 A9 Q¥ OTFTs® &A-tddl A5 =4 399

2oao] A9, Qo] 2 n|EAo] vl 717] wiie] Ankx o
99 skl el 30—70% (SOP 30—70%) 2 & H-Ak4 3
7} =7 o] Ae] A 3 W o] AES] Qdstel HastA|
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Carbon black . Binder resin(N.V 60%)
Paste (wt%) powder ECA Dispersant Solid ECA
CBP-210 36.15 3.85(SOP 10%)
CBP-220 20 32.31 DB=2150 7.69(SOP 20%) 24 16
CBP-230 28.46 11.54(SOP 30%)
CBP—-240 24.62 15.38(SOP 40%)
CBP—-910 37.96 2.04(SOP 10%)
CBP—-920 20 35.92 DB=9077 4.08 (SOP 20%) 24 16
CBP—-930 33.88 6.12(SOP 30%)
CBP—-940 31.84 8.16 (SOP 40%)
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Adding dispersant in

Adding carbon black

Beads-milling carbon

> .
solvent powder in the solution > black suspension
completing - Mixing mill-base and binder resin > Completing carbon-

mill-base by stirring at 600rpm for 1h black paste

Figure 1. The manufacturing process of conductive carbon—black paste.
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Table 4. The Particle Distribution Data of Conductive Carbon-
black Mill-bases

. Mean diameter Do Dxo Dy

Mill—base

(nm) (nm) (nm) (nm)
CBM-0 417.8 295.2 412.4 587.4
CBM-210 197.7 156 167 179
CBM-220 153.8 126.9 150.7 179
CBM-230 140.9 111.6 119.9 128.8
CBM-240 133.9 105.8 113.7 122.4
CBM-910 205.4 176.8 188.3 200.6
CBM-920 165.7 145.8 161 177.8
CBM-930 138.1 114.3 123.3 133.2
CBM-940 129.5 114.3 121.9 130

Table 5. The 60° Gloss Values of Conductive Carbon-black
Mill-bases

Mill—base 60° Gloss values
CBM—-0 16.8
CBM-210 2.76
CBM—-220 57.96
CBM-230 70.96
CBM—240 73.62
CBM-910 14.4
CBM—-920 66.58
CBM—-930 67.12
CBM—940 73.56
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Figure 2. Shear rate dependence of viscosity for conductive
carbon—black pastes((a) pastes using DB—2150; (b) pastes using
DB-9077).
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Table 6. The 60° Gloss Values of Conductive Carbon-black Pastes

Paste 60° Gloss values
CBP-210 66.5
CBP—-220 76.88
CBP—-230 82.24
CBP—240 84.06
CBP—-910 62.2
CBP—-920 69.46
CBP-930 57.7
CBP—940 56
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Figure 3. Shear stress dependence of storage modulus at a
frequency of 1 Hz for conductive carbon—black pastes.
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Figure 4. Angular frequency dependence of storage & loss

modulus at a stress of 1 Pa for conductive carbon—black pastes
((a) pastes using DB—2150; (b) pastes using DB—9077).
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Figure 5. The micrographs of patterns of screen—printed source—
drain electrodes.
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