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=8 7] v ERAAE(OTFTs) 9 2A-E89) A58 233 A4S £3 AZs18lT, dag ol ezs
A 722 Flo)l~Eg ARG, M) NREA o) AES Azl Y8 AR ke a8k 9 i) A
& TEE 2 257 EAAI(DB-2150, DB—9077) & AR3le] B4k 82E(SOP; solid on powder, 10—40%)
off whe FHZE) Wao| 0] Fik EAS HES A3, BabA dego] 218l ulet $at B4o] ] 94malg of 4
M. A FREEE Ho|AES AFslo] Plewa] S B FHREW] Bk W 27z tlsl) AEs
A}, FAAE DB-21508 ARG Ho]AEES BAlA| 3o S713k]| ule} slo]AEe] Bl E4o] shitE o] )
& HIE(G) 0] ZABIIAIE DB-9077& AR Hlo| AEES il Rlo|o] AbgAlge] o] WEtrr) &
ABHRAIL, WAkA] Fego] Tkl ule) FREEeE) EAz) s BabAze] s akge] o3l Ho)AEe] AF g
BE(G)2 T S/ olefdt STE HolAE ] UiR A8 (tacky) & WMIAIA DB-9077-S AREs
HO|AESE A Fdo] Tkl wel A3 Qs HAo] X Raigik s AT AdHY OTFTsE
aA-TERl A9 A7y 548 sEEE Aol AP B2z o) yHEEHe] A AR (conduction
path) 7} /3ol w2t DB—21504 AHE-3t Hlo]AEE9] OTFTsel B3] o 953190tk 12, 2570] B2
AREEL Hlo|AE R akAe) geto] F1sle) mhe) FlEEe uwe 7= Hald] Sk el 7)) Hol o
2 Q8 FREERe] Tl AR AL oA P A5 B 3 skt

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 G’ 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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7] Bt EJHAXE (OTFTs) & ARt 37g0] 7iesla, u)go)
s, A g3 AR G, FRYAG HE F e 5 B
RS 7HAL Qlol, ssaAt Y2E o) (active—matrix displays),
3}8} AlM (chemical sensors), E¥E dHAEZ U (flexible elec—
tronics) 2k ¥ A7FA, thz| ] YHEZY Folol] Bo] Aty
2 Itk ol2fd OTFTsY A% wielle Eej2/3ets &, I8
247209 (photolithography), 21ZHetching), B1=E @ Z(lft—off)
oF 3R Fefo] HbEA] A} Alx V0] Hol o]gE]e] gA|Tk A7)
2, o Ahe Slsixe RS A W dlEld 37g0] FaskA H
Sick wEbr, OTETsS A=, 444, veA) 29 HedS 8
% 22 9 ¥egh S dilsle] A8 1 (screen prin—
ting),'™ 424 T (inkjet printing),*”” wlo]T7 7Y T g
(micro—contact printing) 10 & 14 Q3 7)éo] FEWy
gJup 11713

o] & YA THFL v]HF ) P o, AIAY st
A H= A =F FE FTWRIFCEN gl Biko] 7k Q14
&5 7F)7] thzel] OTFTs A2t 322 ol He5 1 ik &

il

[e]

AL Y8 719 B9 HElrh 2esk Hutt A2 ARE AeA
IRAE AMSSEE 9ol Taat 15 &2 2 714 Al el
e HEAE 72 Ho] OTFTs 44} Aso] golzichks £4)40)
Sk K3l o33 e AR g ArIIg] 7|5 Alo)e] Al
2o ol AR 2] B2g 7o 2 HolAlA e dsh= w
%2 $4 nm Z27]9) L g PP 5 = waiES 7
3 QlontM Awisto] Mae] o)t AFle] X4 9xjs} BE s
7138 Agk 5 ofgf 7B EAEE R Qle) Wb, 59 Q1)
A vATE o] §3lo] gk Fazel A 9 | A4S T
& Qlo] o) ek, iy vt ZlEsEh, Alg olg &g
o] o} 28| HHE Hx} tujolA B tiAZ )] Al FHoR
ol Aol gt > wiuk gl ulx] e B (hEF QA A
70 pm oJst A ol Ealgt whg- glov, BAjel Axwle] S35t
of Tyt Vlael] A48 4 9l Ak 2~TRle) eIl 2yt
3P APt 71Esl] wiEel =22 FRot teksidleh= Aol 28
OTFTs2] A= 34 d7olls FHgHolA o,

£ Aol ofzist 23- QS o83l OTFTsS] AA—
Q) A5 YKL, oF 8] 231 g ATA Ho)a
ER FHEEY Ho]AEE A3t ATA ez sl Ews A
B3} o] f+= OTFTs &2k ohmic contactel|d] && EA4& 47)
Aoz FlEEdo] B A f7] S5 A Ak} AR
33H A (—FH 72 7RI o /7] wreAeke] 9% 4

Table 1. The Composition and Typical Properties of Dispersants

AThal7] wEolo)?

AT 7R ESS Z3 wilglgke] o MR} o)Fel & EAEE
HAsks AR, T T2 A Bt WA S35 ddio] 4
AAZ widated, 7 AR Afste] YA YAE sk, o
2} R} §EsR= A o4 structure (aggregate) TS FH3la
ek 1A AR Fof| FHEERE TAFIE 7S ©f structure
o o mAlE 4= QI H4 @elo)d, ulhs] JHLES Ato|
Az} A=k AAR structure D7ER] 45k 1 AJEiE oY
Hog fRgHs Aol D& 4 Qi A AR Fol AT
FR2EAL, OSAA IR SAEIL Sl 7%, @FAle] Fase
structure”]d] van der Waals®ol] 2J3)] A5l T34 (agglo—
merate) 2 SAEIL = ¢, Ostructure7bA| €3 RAFEL 3
© A9E A FrEE, o] b Aot 2a7 A A
5 7REEY o) ~Ee] B & ¥ vXA Frk & EAMIE
7} FA) ot M5 SAAY} EAlshs A%, 1 -SRAIE agglo—
meratet} structure®]] 2J8l] 01FoIx= T4 732 (conduction path)
Aol Pofed 4= Q7] whEel] MEAd2 A=, &3 Folgle] &
Aol 23 ol AEL A AT 4] EsA Pk 1Y, S
o] Fale] U Asi HE Aeels BH AEE A
Q= FREE] et waEy, 3A AV FREESS ¢
23] A Bol| w} Flo)AES] AdAde- Fout structure AlR]
9] A} o] dla B AZ A oA Bkl wepd, & A
o= ME UE BRI U @A} AERE Zhs 2570 A
& AMEB1o] BAA| el mpE ARA FHEEES] A BAE Y
Hjo]29] PSA (particle size analysis) W =0 FHAE F& 7
B39, AnA FHEE Ho|AEE AlEsle] HEEAE 54
024 golAE o] FHEEYS] 4 2 STEE HRITE
ey, BakA S JREREYe) A 9 SRR AR JRE
£ HojrEe] AT7 4 A4 9 AT QdE OTFTs & &
2-EFIR1 A= BAOl wX|= QEk) disl AEsISith

lM el Aoz

4 H

o

Alet & Adore A sHNEEY U2 S9RARY F
oil furnace®el &J8] A)zH HIBLACK 40B2(FZjo12Ea(H)
E ARESISItE JREES] B 2 B S vXE dx
Aol ¢lxjg = 9IA} A7 (W) FEET A, structure (DBP S0
v, 7El3 YAe] B9 e (3l pHe B E = 5 Y
EUP B Aol Algst FREEBS 917 23 nm, HIEHA 120
m?/g, DBP 3-8 150 mL/100 g, 322 1.5%, pH 821 B]=(bead)
2] dzjoit. T3, WAHA] Sl wE FREEH] BAF B3E
AEsE7] 98 BYKALS] #444] 2857 (DB-2150, DB—9077) &

Dispersant Composition Amine value Acid value Density Non—volatile M’
P P (mg KOH/g) (mg KOH/g) (20 C,g/mL) matter (%) ¥
DB-2150 >olution of a block=copolymer with 57 - 1.01 52.0 50000-60000
basic pigment affinic groups
DB-g077 1ligh molecular weight copolymer 48 - 1.05 98.0 25000—35000

with pigment affinic groups

Z2H, #3378 A5%, 20094
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AR, 1 E29S Table 10 VRIS dubao Mk
o] B 28ME 2H= 33 (anchor ) oF A wilAleke] A
38 2 1A AR (el 2 o)Fo1A i), 3R 9
3 Al A 9 97139 AdEE VERIER EakAle] Ak} |l
ofg17lef| olaf Fe] Ade Ate 4= Qi) wEh olgdt Al
FHLEY Rzl 454y} BEEo] BAF SAo) 2 ¥ v
AA ok 2 A3 PAkE 2 7P RS e BAE,
ME T8 A I8 AR TR e TR ER])e) HakA)
oty FlEEY g9uid] A E FT TR RE TF
AFEAF (M) 80000, A7} 7.0 mgKOH/g, S0l 2% (73)
60 T2 BAE = AR)dl-olm3A] F55H0] SW 8390 (4h¢-
DERHF) & ARSI T, wikie 9] S84 a9t 5
Aol MEA FREES o] AE] ) S sl Y3l Aok
o] 1m)g 8410 ECA(ethyl carbitol acetate, b.p 217 T, 443}
BHF)) & AMESIIT

HEY 71253 20|~ ! HOIAE HE. Ak Eek mE
A FREEEe) ¥4k 5298 AESy] Yl WA Table 29} 2o]
287 WA ARgslo] BAHA 7 A5 1 SRl W 955
o} FR2E wWo)|AE AFEsIgic) B A B0 9IS
Z 7 S BHY 8 3RS AASE] Asl 100 TellM 2417F #<t
7AZ3 3 ARSI, FAkE SAl9e] A3 AES 3o AE
B3ic) BAbAks 9w Bl Fawo] 11 543E whsshs E3lo]
22 7 3ke aeue) 94 9 v|aud s} dis s, oheoe] of
B BAba) 113E-0) TEHSOP, solid on powder) 22 A=t} 71

Table 2. The Formulations of Conductive Carbon-black Mill-bases

Mill base  Carbon black ,
(Wi%) powder ECA Dispersant

CBM~0 30 70 - -

CBM-210 64.23 5.77(S0P 10%)
CBM-220 30 58.46 DB=2150 11.54(SOP 20%)
CBM~230 52.69 17.31(S0P 30%)
CBM~-240 46.92 23.08(SOP 40%)
CBM-910 66.94 3.06(S0P 10%)
CBM-5820 30 63.88 DB-9077 £.12(SOP 20%)
CBM~-930 60.82 9.18(S0P 30%)
CBM~940 57.76 12.24 (S0P 40%)

Table 3. The Formulations of Conductive Carbon-black Pastes
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1 A3 A48 OTFTs & 2A-THel A3 54 399

Buao] A Qlio)] 2 ujgddo] vl 217] wiitel Iwrde
2 380 k] digl] 30—70% (SOP 30-70%) 2] =& FAk 4
7} E57) wwe)e] kg B 2 welhEe] QPgslel) FesiA)
o, B AgeE 7)9) deke Fasle] FRREY sheriol] of
3| BAMA TRl d2ke 10-40% (S0P 10-40%) 2 2] A7}
3ho 2 M BAakA Sl e FhEE o] Ag] A B4 4
E3ldct 18], Table 3% Figure 13} 2o] 2A-S#g) A58
FAds) 8l ArA) FHRE HolAed Azl vikly &
22| mFRLS HolAee] BAk g, 237 o A4 9 A7) A
TAE yEske] HolAE 100 wt%el thel 24 wt% g F718Isict
Figure 10l & 5= 9)50] £ Agelx)i= 417 (paint shaker) <t
of Lo} Bl (beads) & T FUMNT & A7 94 S5
7 F$ %S gozn vz 3k T2 ddge 2] T
e oleoiy} EEoix v]=d (beads—mil) #42kE FESITH
of7|A Age]] AR vl=e] 7T HE A B 7 Sl
Bk EAJo) S viHA Hed), £ AdeME 974 2 mme A
257 oHzirconia) ¥)AE Lol =) disl 101 S| 7t
slo] FHLBe Wlo)AS 2AIZE E1F BARZCE el Bl
Hlo)|~E uReIE] £72)9) Fakslo) 600 rpmS) 5= 1ARF 59 2
)2 o iAo RN AEA JEEY slo]AES st
sict.

AR oY U OTFTs AAFHEL 2 AgoME A5 Q& 8t
7] 98] G AR PN Avd A3 QHRE A
Aukz oz AmE el 7Fg Hol ARE]T Qs TR o)
2H|E AR At t)2E o] 9 Tinjo] i) A5 vl )
B¢ Qe HolnEe] B3] T Xg FAo] g 2]
AHA(SUS) AP} T2 ArgH), =gt AP} 2195 thigh mesh)
A5 vy 9 wkek el feielar, 7PF fAlete) ALY g
S5 ik o)yol] felsich £ AgelM= 320320 mm EH¢
o] A (calender) 7HEZ 3500 |52 ~EielEi ALE, 1.00
mrmvkete] 734 (tension) # 34°9] 215 (mesh angle) & AHil7]5}0d
5 um® 7% AR FAE FAT 297 QTS ANt
3, air 7% 421 BRlE A28 QA1 (BS—150ATC, jEeakd
)2 olgslo] 237 AL, 6 kefemd air o2 7)AIE
Az)oltt oy AFAE A% 8002 B BRI S 1FE AL
$3l9laL, AR 2= 8, 93 71 Ajele] Az]l ol AR 1.5
2.0 mm, 1A vlEshs gl AFA] ol Wi ok(degree of

Carbon black . Binder resin(N.V 60%)
Paste (wt%) owder ECA Dispersant Sond ECA
CBP—-210 36.15 3.85(S0P 10%)
CBP-220 %0 3231 ppogiso  769(SOP 20%) o "
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 00 3592 ppogorr  40B(SOP 20%) 04 %
CBP-930 33.88 6.12(SQP 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.

squeegee pushing in) < 0.05—0.5 mm, 914 $EE= 100-180
mm/secit 31o], sljo] ko) upef 1| 2718 mHsIi)

ALA] Pl o) Atz st o) galo] Azt A OTFTs &
=Rl Aete] BAYS sk $18l bottom contact 142
OTFTs ARt Aleidet, Al 7)ak 3l Ao d=1oum 18- %
wAge) Si wafer (1148 510 Q - em) & ARSI, 21 9ol 300
nm A2] S0, S (5] 8 A AAAIRLA G=10 nb/em?) & A
ot RAG o At el Sl gloll B Ao 4
281 Wy N so] AELE o] gale] (9] #rlog Ay

QIASE ), 120 Tl 3045 AL LM A~ el’) Hg:
sl wpA o Azl A 9ol 107 Torr9) b
spollA] X3 dFael ofal] pd WheAlRl Aebils-S FAdgho iy
bottom contact 2] OTFTs A4xRr Alzksiaict

=3 o BM A wialef BAbse] Qi yRRE-ae) Pl B4
& ArEshz el Bk A3 (PsA) F4, Aw H4, 7l =
ghe] g = 5] Baklo] lojA(haze) F E oe] 7] v
o] Qirk B A¥elr= M thE WAl W ARt AR 2R 2
T AR ARESlo] kA Eegdel] whe sRLE o) WAk
= 3| Hal, WA FHEEE wlo]Ae] FAF RS PSALS
13320, Beckman Coulter) 3H1E F3ll S0} Ao wujo]
2E BAIECA) ol FMAA AES Aldst 3, glo)A 3dHe] <
&l o] A dje]] Hakeo] gle FRREEIS) QA A7) W 9l R
= 9 & 90k w3 10 um®) bar—coater & 0)-25}0] 7l
o] 20 A% oS BT ¥, A (Ref 260, Sheen) & 53l
Sube] FEE (A 600 ST RN AEAEE T
o 2| Al AR JHEEY Ho|AES] Fabde] W ST
ZE HEsl) g8 Fo|2E Ax =rke] He =4 1 7 o dE]
(Rheoscope 1, Haake) & 0|43 #lo|~ES] H&2AE £43)
At HE2A 4 A, ARES AME A7 35 mme] FPRoF
NBEDIEL 0.8 mm, Y5 25 T2 Ik 3, 238 Q14
B AA-TER) A5 ] S F8RAnEBX 60, Olympus)
= olgsie] boraE FsINlaL A=e ) AsAs A% 54
71(3541 resistance hitester, Hioki) & ©|83}0 S43189ct 18]
3, A OTFTs &A1) B4€ air 191712 Aol vhes) 54
279 A1) (4200—SCS, Keithley) 2 $3)) 45191t}

AL A EE

HTA 7128 UHo|A0] FA S Tables 49} 59 A2 o}
 BAR W IR} ARSRE A 05R0) BARE Al B
A 3ol W A FHERE Wnlolno] BAF S4S PSA B
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Table 4. The Particle Distribution Data of Conductive Carbon-
black Mill-bases

Mill—base Mean diameter Dm D{,o HJ()

(nm) (hm) (nm) (nm)
CBM-0 417.8 295.2 4124 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~-210 133.9 105.8 113.7 122.4
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 1219 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-910 144
CBM—-920 66.58
CBM—-930 67.12
CBM—940 73.56

74 AL THAAA FAF BAJo] el | Ao R et
| BAkA glego] Z15hl| we) 7HEE Bl F3EE 2
o] S R =il ojzple] FHEEERNY] SHS B Ha
AA Bt BAJo] ddE Zloltk e, WellolA Aelellr] 2572
A (DB-21503 DB—9077) Ae)9] slE-bade] dist ¥4t &
T} ZJoli= A e AE B 5 Atk
Table 50l 7HEE o)~ Tuk Felx] Axs Jepigich
Ankd o7 whpre] Ak BAJo) 98E njA] At EXEH)
Ha1, 770 &) o] o) BEskA Hel kuke) Fex)E= A
@t} Table 58] 232 B, BAA| dako] 10%(SOP 10%) 2!
CBM—-210, —9102 Astars WA ¥4 o2 CBM-09 b
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d agee) ke gim Bl ol S7le] Wk ke AlY gaR) R He W) 2 Fow Frishe Wkl DB-

FEAE SR S Wk oA P19 PSA 4 ARGE 90772 AT A WO AES () & ¥AM| S| Zhalol
DB, 5, WA Bl SNl wat Wiols o] ARBY B % Z7h Fo| A Al 274 vt HE) sk
o B 5 R Y 21 B 5 ok 7ol CBM-0, ~210,  GE0® Sshs A%E wol T gl v, e Mg oelol

—9109] =2} 38 Avh= PSA A} 20]S Koy o)A B = DB-2150% k2 A48 glo| AESo] WAk dheke] Zv}
A7} H7RER) kA 1 glEo) 10%9) Hro]A] Aol 7} of| wha} 2o o) Ae Z71E wol=u)| ¥ie), DB—9077-2 Y44

BEHO] FrHEAo] 4] oo} wHo] A0 ATy} =4 1 o]Ao] 2 A Flo] ~EESL- SOP 40%%! CBP—9402 Alejskay BAk
B S48 wre) 39 HBYS Aahr7) AR Hojzick Al gregel ool whet wlo| el Ayt & Fog Fkstar Quk

M=y 7R2E3 HIO|AES| EM W 322K SA. Table 37 WA S5 9 S]] wheh o] mELE0) [N Fso] o)A it
2ol BA T 2 TS delsle] Az AsA RiEe o) OlfiE 2F5C] WAk E Alsl TRE kg wl e A es 2k u)
2B Pt 8l $ATES Wk S8 delaEe] wlewAs: Bl o Mk & oF 50000-600002) F ik Ak
438113, 71 AHE Figures 2~4¢] UeRigIc Qukd o o) & 2= DB=21508 25000-350009] H-2peks 4H= DB
2B AL SAS F ) Aw gelow BREE) 2 vk 9077l Ml 71 F i RS W) 40 Kk ofodellA o]
5 F90lMe Axe nlelr, g4 783 sheuef el X|ule] o, 2B ALt 1 wrolis R Aol WAkl Skl Svfel] whit #|

< AERelMY] AeE A7, i) 54 i nlelne) of~rie] A G S A% A Shar Qo SAE uE
F2ol= 540l 28] AHAL* Figure 29 Avkero)] ks 4y O ek odololale) Ant A WARAIR] Bl deniuh- ARk

AIE B, AZE 85FH Flo]AE BT 22 Hrh ojolofa

o

Do shouirle] 4B Abg W BARAICE )i ARl AL

T 7RIl wel Her) 2Ashe shear—thinning 7155 8. ] e abgol 9§k Avki Alisioh & DB-90779) 12 & ]l
o3l Sltk. o]zt FRLE AR} Bakal TE) 3 velr] G40 ol & W Ao AL S A ARETIE 1 AlRdelA] ARgSE oft
A ST ARl os shsoldel whet b qbast A w1 X9k AbgAde) ) Bslol nRlu) SAj7h shele b

Foltt. T1efvh DB-21508 AR ARER slolmEte ()& A ghhAl Hab) B el sReeRte] g atgol ofs) wat
27k GAHo] Aol o] dierk e ow Ak, we,

A g Z71alel whek vRIr] 5|9} AREAo] ) ok WA
1000000 E:EEEEE;E Aol A AREFTE e AE A U B9} g
9] gz argel ofal v A oM o] s HE o)A

o2 Azt vhd DB-21509] ¢4l vRln] $R)7} B
TR} Alob AT AE-S slo] AP Skl AEE i
2 oA oEMR FAkA gede] Sl whel I Al
S W TNEEATI] Al oJst PEF R FAL g
wetgc), Bek BAkA = sHREaze) AFs AR 9§t

; AR e B R R Aubh R Zld) wle) 44 I
X 1 o “io0 o] vh AT A 722 Yep=n)® DB-9077% SOP
Shear rate 7 (1/s) 40% T3 CBP-9409] AL A% B 8EF0] Ho)~E =

(a) 7R ARTEE HE A VeRY E-bgR e 7R wo)

EAES B £ Q) Ho|AERS] AL A% B3 sHEL
e B2 -$3732] A3ks Table 69 VR #lo| ~EE9)
ez drlels AX|ght) & DB-2150% ARESE mo) ~EE
ARG Fdo] F71gke) we) ek FEA T STee Wb
DB-9077& AMSE Hlo|AEELE Al gk Z7ish) et 9
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Table 6. The 60° Gloss Values of Conductive Carbon-black Pastes

Viscosity » (cps)

Paste 60° Gloss values
CBP-210 66.5
CBP-220 76.88

0.1 T 10 100 CBP-230 82.24

Shear rate y (1/s) CBP-240 84.06

(b) CBP-910 62.2

Figure 2. Shear rate dependence of viscosity for conductive CBP-920 69.46
carbon—black pastes((a) pastes using DB—2150; (b) pastes using CBP-930 57.7
DB-9077). CBP-940 56

10000}
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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 5. The micrographs of patterns of screen—printed source~
drain electrodes.
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