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n-BuLi& AF&3t o, Stille’s coupling A W% tetrakis
(triphenylphosphine)palladium(0) & AF&3t Aok, Ao AL&% A oF

< Table 1ol e A
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Chemical Purity
Starting materials M.W. Source
formula (%)
Aldrich.
Thiophene C4H4S 84.14 99% Chem.
Co., Inc.
Aldrich.
3,4-ethylenedioxy
CsHs0-S 142.18 98% Chem.
thiphene
Co., Inc.
Aldrich.
64.04
N-BuLi CH:;(CHQ):gLi Chem.
(2.5M)
Co., Inc.
Aldrich.
tributyltin cloride C12H27CISn 325.49 96% Chem.
Co., Inc.
tetrakis(triphenyl- Aldrich.
phosphine) C7HeoP4Pd 115558 |  99% Chem.
palladium(0) Co., Inc.
Aldrich.
N-bromohexane CH;3(CH2)sB 165.08 98% Chem.
Co., Inc
Aldrich.
N-Bromosuccinimide C4sH4BrNO:2 177.99 97% Chem.
Co., Inc

Table 1. §A o A& H A oF,
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(2) 47171
® 3 xzt7] F " (Nuclear Magnetic Resonance spectrometa)

d4E B4 T2 BHE 0 A6 A TS A

stk 947 F@olgy Bt o AL AN, 2AFA, AF

Ho ARRoz ook, AFWAI A BEj A%}

2 FJHE e 14 F$417], 22 715 AA A

Ty R =93] Aol dojyA Hu, oA A= e 3
B 2 e A €
B2 Ao A= 'H NMR(CDCls)(Gemini Varian-200 (200 MHz)<

Abg8td 1, °C NMR(DMSO) ( Bruker FT-NMR (400MHz))< A}

2249 FxEAS 93 UV/Vis spectraZE =3 <ol r gk},

N
u
S
>
ofo
it}
v
re
ik
o
=2
R
rlr
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(@]
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S ShBu;
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AEA Lol a

e

3

1. The stannyl derivative:

THFl o} 2+ thiophene &9 n-BuLi( 25 M in
Hexane) -78ColA & wWa4 H7 v, £F RS 22 219
A3 Al ZE kA 71T} tributyltin chlorideES 99 £33 & o 3
e HIE A e XA 308 WES AT A Lo A
% ethyl ether® FZ3lx, L3 €94 NaHCO;
ojWitt, MgSOs=2 TS TEAA &0 & AA

T AA ol Al AE3F AT

2. Coupling reaction

The stannyl =4, HE

1.

A, 28 =9 (5%[Pd
(PPh3)4)& dry Toluene (50mbell %3 124 7F o] A4 reflux A] 71 t}h.

$%A7 & CHCLZ %% F 235 @ NalCO:% H.02 7]
=< T+ W wash ¥tk MgSO=2 Fw& AASTE, & AA &
Aoy Pyos Bl g,

3. Bromination

A 2 dtoll A 3,4-ethylenedioxy thipheneE DMFo] =9t} 0C

FEotth. MgSOu= 7] 59 82 AA stz & AA
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Part 2. 71 FETA2& A& 92 54 &4

1. Ao 2 77
(1) Ao

AelE, =49 <l

k>

e

44 #4% PEDOTE Ab&3l

i

, 181

R, Sz = WE ¥ 7% (Methyl Ethyl Ketone)g A A §lo]

A3

Purit
Starting
Chemical formular M.W. % Source
materials
(%)
PEDOT
GOLD
Aldrich.
Poly (methylmeth | [-CH.C(CH3)(CO.CHz)-}
120,000 Chem.
acrylate)(PMMA) n
Co., Inc.
Methy ethyl J.T.
CHsCOCH»CHs 72.11 199.8%
Ketone(MEK) Baker

Table 2. f7] We EdA 28 ALgE Aok



(2) 4717
® Uz &w A (Atomic Force Microscopy)
g5 w9, T4, 22lx 179 AAVE 2] AEA 4
Ar A (AFM)& At&atdn. A2 dAr4d S |3 A5 39 Akl
of Ztgste A P& ol fsto] AHFEHe AAFTEE 344
ol A& FA3} st I EA, 8 dAsEE AR AgE 7t
of X< W, FAT el ®Hol FEst= Po] dHBE A I
ojuf HE& Az A4 Fol et = FASFE Hel disteo A
Hog 27 & w Ao we g, ol He HEw @
g

A A A Fe we F Ame pe

2 (Attractive Force Microscope)< ©] &3+ WHolt), 2 23 o

A= A2 #w A ( Pack Scientific Autoprobe)S o] &3dto] =4 3}
ATt
® [V 574

2 dFANE &2

= Alole] APeA m2E AFI A

o]
g AolE Aol mE = AR o as-=ddel Ay SAE

hul



Aol W Age sk 2 =d9 A

R

=
=
Keithley 2400 source measurementZ A}-&
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Figure 11.

Making proper PEDOT solution for printing

!

Gate on OHP film

|

Bar coating with PMMA

|

Baking for Zhours at 80 °C

l

Drain—source printing

}

Active layer printing

Dry for 2 Hours at vacuum

PEDOTE H=Fo & AlE

A% 3.

s
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=
.=}
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Figure 12.

Making mask for Gate, Drain, and Source

|

Gate by using sputter on OHP film

|

Bar coating with PMMA

|

Baking for 2 hours at 80 °C

l

Drain—source by using sputter on insulator

|

Active layer printing

|

Dry for 2 Hours at vacuum

i
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2 Ao § 78 wAS AFE3 9 A [Figure. 13(a)] ¥ 32
2 349 PEDOTH AoE, =8 9l, 18a A2~z AL&s9r. &
AdFozyE Z¥ WHEHWE ofadd o E(PMMA)E HHE oY A=
of xo] vp IAHE o] &eto] ATt &3t st= OHP &9
o] PEDOTE A}&3}o
dyo]EE WY od AEd xo v IS s 80T o2
o
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2 "ol Fd 7tsAe] =v. 237 el A Fol2EES W

_34_



(@) FE 1T f7] AT EAAZE 24 AF

T AE, =¢2, afn A22 AEd AfeE =¥EHE
ol ettt AlelE, =), A, sxd fF wAAE wheo
7E TV SHAFAG. ddFers 9 Wdrg ofadYolES
Abg S v 2R ol &3t Ath PEDOTY ¥t T dskA 44¢

H4& AN F AN ol gdel FoE =dd adw &

>
i

(a) (b)

Figure 13. a4 =ZHEE o] &3t v F7] B EdA 2~
L

o] A (a) L=500 m, W=4.5x10°(b) L=700 m, W=4.5x10°
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Semiconductor (TEEET)

Drain (PEDOT) Source (PEDOT)

Insulator (PMMA)

Gate (PEDOT)

OHP film

Drain (PEDOT) Source (PEDOT)

Semiconductor (TEEET)

Insulator (PMMA)

Gate (PEDOT)

OHP film

Figure 14. #7] 99 EWNX 2 F X

(a) top contact (b) bottom contact
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m. 23 2 ng

Part 1. 54 &z

%
oX,
M,
ML
>

A3k 77°-Bis-(5-hexyl-thiophene-2-y1)-2,3,2" 3" 2" 3" -
hexahydro-[5,5";7",5""]ter[thiopne[3,4-b][1,4]dioxine(TEEET) 2
NMR ~#fE®S do] Figure 15. o Yelddt. 29 15 oA
HH gode 3499 4= 6677 7.03ppmol 4] double leto &
ettt Roer HE 4 £ dAew, T ti EDOTY 4%

2 A 72 a2 JAA ved A g2 & F
2= 0

Atk goml 9Zo Hexyl groupd 0.89, 1.32, 1.68, =g i

4 Appm ol A

2.79ppmeoll A triplet, multiplet, tmultiplet 22 i triplelet® 2 2} 2}
U EF
EDOT®] ©@d7 =7t o5 red shiftg sha, Wl

Iy

2 o]
Zol A}, Figure 16 UV/Vis spectrum © 23 E TEEETS wW=
e A T o+ i, 1 e 266eVeltt. ttE EDOT unite
7k S - - OAtelY A ARe] AAedH oldd AA=

TEEETS HOMO levels T 7FAIZIth. ol8s &/ TEEET< #
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Figure 15. (a) TEEET® 7] +%, (b) TEEET®? 'H NMR data
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Figure 16. CH2Clool =<1 TEEET® UV/Vis & ¥ Eg}

_39_



Part 2. Organic Thin Film Transistor2#9 E4 &4

1. PEDOT=

X
I
[
&
f&
I
AL
R
P
[>
il
_|>L
ofo
2
o
o
o
&
A

A
PEDOT= H=o=2 &3 #4355 TEEET® st 2xs A%
stel =eldd &xe) A wE -V 54 Ueudyg. =9 &

2 Ae BAER @ 5 Y H2o 4L Adetgn, 1 742
& 7b7b 500 mSk 700 imolth. A7kl W@ =l AF o as-E

THESTY TR st o ol ARV 24 ¥e 3G ool
ol2 A Hed ol#d AR AP A FETSAS Uede Ao
t}. Figure 17 (a)®] Ip-Vps 54 ZHZ=2FE TEEETY olF:s
Tkt TEEETOl thg ol F %=+ 036 ai/Vselth g Al]E A
ot -40(on state)El 9} 0 V(off state)oll o] /o] n=ZHPE F3
Ao AEu(on/off ratio)®] #H 312 YEWH. &4 39
TEEET®] Eces A7 04 ¢ =& HEvE < & U=
Aoz ottt AelE el wmE HAF{F FAHAp-Ve)lFigure
17 (o258 FHHAYS Fsidlen, v A4 71&7] 54
o y A9 Fo= 5V ot}

=gl &9 Aol 700m 4 AAd Wi Ip-Vps L ZE

Figure 18] We At AlolE dA¢S Fo WFoe= F7F A2

dlo
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ko I3 do] o2 A Hru}l. Figure 18 (a)ZHE T3 AA &
ol T T 26 an/Vs o], Alo]E A -40(on state)d el 2} O(off
state) 3 el o] HFeo] BEHYH F3 AFel ¥ (on/off ratio)=
A= 19 22 vEelgth Figure 18(h)RFE AJE #tS 7t
g v AR/ =27 Agste Y A4 Feiew, 1 ge
-11 Vojt},
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X
n
fu
>
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(a) (h)

Figure 19. =@l A2 Alolo] @Al Fo] Y%} dn]7 o]n| XA

(@) oA & onA (b) 3D 4 A o] A]
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2. S AE, =99, 181 ArE AL

rot

A4l AR o A

e AF50% st 84 FS& TEEET® 3sto] &AE Alzsted =

Aol A9 A mE -V 54 yeld A9 [Figure 19].  FET

2ujEgsh wEAe] M=l FAsk Lobok AW, 7] WEA
TEEET® 2% 249 dAz2n 29nd w7 oo we=s weg
Zo ARl FEMRZoE oFdA Hol AAVEs FEA
dh, ol @

I
=

e
o
flo

£ E 7] A9 (Schottky barrier)gtal 3w, &%

W 7] WA Apolol A x5 A S Al w T
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Figure 20. & dA=92 AF&3% 500 um FETAAFS] =33l %
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Abstract

Organic thin film transistors with conducting oligomer by

Ink jet pinker

Bockim Lee
Departmeof Chemistry
Graduate school of

Sungshin Women's University

Commercial HP printer was used to fabricate organic thin film
transistor which has high mobility and On/Off ratio. The two points
of OTFT are critical in this field. To increase mobility and On/Off
ratio, oligomer named?,7"-Bis-(5-hexyl-thiophene-2-y1)-2,3,2",3',2"",3"’
~hexahydro-[5,5";7",5""1ter[thiopnel3,4-bl[1,4]dioxine(TEEET) was syn-
thesized and formulated to use as a semiconducting ink. PEDOT was
formulated to use as a conducting ink to print electrodes. Poly
(methylmethaacrylate )was used for dielectric layer. Inkjet printer was
used to fabricate three electrodes (gate, drain, and source) and active
layers of thin film transistor (TFT) on commercial 3M inkjet films.
Hole mobility, on/off ratio, threshold voltage, of printed TFT were

reported.
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