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Dispersion Characteristics of Ag Pastes and Properties of Screen—printed
Source—drain Electrodes for OTFTs
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Abstract

We have fabricated the source-drain electrodes for OTFTs by screen printing method and
manufactured Ag pastes as conductive paste. To obtain excellent conductivity and screen-printability of
Ag pastes, the dispersion characteristics of Ag pastes prepared from two types of acryl resins with
different molecular structures and Ag powder treated with caprylic acid, triethanol amine and dodecane
thiol as surfactant respectively were investigated. The Ag pastes containing Ag powder treated with
dodecane thiol having thiol as anchor group or AA4123 with carboxyl group(COOH) of hydrophilic
group as binder resin exhibited excellent dispersity. But, Ag pastes(CA-41, TA-41, DT-41) prepared
from AA4123 fabricated the insulating layer since the strong interaction between surface of Ag powder
and carboxyl group(COOH) of AA4123 interfered with the formation of conduction path among Ag
powders. The viscosity behavior of Ag pastes exhibited shear-thinning flow in the high shear rate
range and the pastes with bad dispersion characteristic demonstrated higher shear-thinning index than
those with good dispersity due to the weak flocculated network structure. The output curve of OTFT
device with a channel length of 107 im using screen-printed S-D electrodes from DT-30 showed good
saturation behavior and no significant contact resistance. And this device exhibited a saturation
mobility of 40x10™ ci/Vs, on/off current ratio of about 10° and a threshold voltage of about 0.7 V.
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Fig. 1. Shape image of Ag powder.
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Fig. 2. Manufacturing process of Ag paste.

33 el g nF2, A4 A 2 ZdEE 80°,
T SAHA Alele] A olAARE 20 mm,
A4gn wste @ 2FAA Yol ¥ &
(degree of squeegee pushing in)< 05 mm, <14
£EE 150 m/secE 3te] 23 A5t

Ag Hol2EE o839 23d ¥
OTFTs% S-D AT 5A4& HESV] 94
bottom contact T2 OTFT tjule] A& A =}s}
ac. 24 718 @ gate AFo2H S HAEAY
o] Si wafer(8]A 3 5-10 Q - em)E AME3 1,
2 9ell 300 nm A9 Si0: (@9 'AHT A
ANE 2 Cop = 10 nF/er)& gate fFrAAMFToZ 84
sttt =8 FAAF o £ HAFolM Az
Ag HO|ZEE o] &3l 479 xHer 23d
AT H, 120 TAA 30 mint FHZFo2H
S-D #F& gAstdr AR e® S-D A5 9
o 10® Torre] 8 stelld A2 dF = o3& p
g w2 pentacene < FATLEHN bottom
contact %9 OTFT tjule] 2~ & A|23}%ch

24 53 A &4

vl o] 4SS e Ag powder?] #4
EANS HESE W grind gauged, A= F
A, B9 AW, A2 £xY F o8 /A %
o] glxgH2R], ¥ d¥oHe nEeE, LHES
Ag pasted] #4F 548 KS M ISO 1524(Z4 ¢
zZhe] wlAE EA)d F3l9 25 m grind gauge
(BYK Gardner)& ©]83&o] grind gauge® ol 2]3|
=489, 2 ZAzs  #¥  #Ar B (BX6O,
Olympus)& %3] @28t} Grind gauge ol Al
Hoel2ES FI e o 94A gl dAgse
$3 A7 EAFgE duE A= 2 gl
248 B EYo] A & Ui, agln

Ag dlo]2ES 4 54 2 #F 54E& FES
7] 98l rheometer (Rheoscope 1, Haake)E o] &
gt Ho|AES HEE FAHSH, F4 A AHE
3 AME 27 35 me HPgdolm ABNAL
08 mn, 2% 25E 25 T 3ty 23d A3
" S-D #F sjde F4e FE dujE g o
sle] 50uj &2 BAFHUD, AT AV AEALS
A3 =747](3541 resistance hitester, Hioki)E ©]
£33 ZAsdd £33 A=Y OTFT tulolx
o A7]d EAL air #9719 Ao uiz
EA 23 7u](4200-SCS, Keithley)E F3] =4
st

3. &3 I @

3.1 Ag Hio|AEQ9 EM 5N

Ag B ZEE ARZHAY F7F L Hl
o A9 FHol @2 Ag #HolxEeS R4 AR
£ grind gauged & T3 1§ 3o dERAY. =
A ¥HE zHe Ag powder:s 15 He 433
o osf A st AN, widE 271 Ag
powderg& IYAAM A FE FAFo2zHA 1
5 7] YL FAAaga BA FA4d 93 Ag
B¢ E 43 A FEoE ¥y FolA REA
a7 "o, &A%, Ag powderd ¥EWo] FA4E&
He Age g2 gyvrEel uikly FAEe Ae
FA4L A A 27] Wl Ag powder £W
o] 24 aFIe F& AL A EsA "
ek g el AFYES FAANI] S8 Ag
gA3 3Yo] 5% A4 7| (head F)9F ¥Id
o Fx 9 AgAdol 4 2547 (tal FE B
T ozhe AREAAZE AHEEA Hed, 2 294



Scratch

10 wm

Scratch
position
Pastes

Scratch
image

Scratch
position
Pastes

No
Scratch

Scratch
image

Scratch
position

No scratch No scratch

a8 3. Ag #Ho|~ES EA EA A3},
Fig. 3. Dispersion characteristics of Ag pastes.
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