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2. Conducting Polymer
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=78k, 3715l A el Hoj® Qlste]
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4. Plastic Electronic Device
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OHPel =93 AW
I8! 3. Line pattermngEI TN,

A%, polyimide (Philips Co. IC chip"] 73
o AEAEE AHE § Qi) 7|#e SRl w
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7)ol tigh &2 HEZRE < ~5°, 2573
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4.3.1 Line Patterning

Line patterning (1) 7]} A} = IHE
H AE Atole =g4, 313y —E‘*é °1 2ol & o]
g3, (2) &9 (e 7D =EFH= 7|9
E%E% AEAtele] =4, ﬂ?—f.}xﬂ' EA 9 Afo]

o] &3t} (3) Photolithography7} E3+=#] o}
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DEXE J1E Al 14 9 6 & 20039 12€

EUZt AAY iR

~—— Needle condtrolled
byaPC
Wax —
Silicone wafer ——

i Scratch a Pattern

Template with

wax scrapings
Pour silicone prepolymer and
allow ~3 days to cure

Silicone prepolymer —— . I

Remove the first silicone
stamp from the template

Silicone stamp with —— I_l.J_L.l_\_I_L-J_,
wax scrapings

l Discard the first silicone stamp

wax scrapings
Pour silicone prepolymer and
allow ~3 days to cure

ST el

Remove the second silicone
stamp from the template

Silicone stamp for ~——> I_m_l_l

microcontact printing

J&! 4. Microcontact printing& stamp A ZHapH .

=9 A7 AeE o vk (D) ~8FH, (2)
LA Y] wEg-R Aol €] in—situ depo—
sition, (3) mechanical rubbing 5] o1, ©]9]
o= ¥ E B3 self assembly 5°] dE=
T Atk
4.3.2 Microcontact Printing (MCP)
B 9l o] €% microcontact printing WHS
38 40 HeplSIT
O 71 (8, AelE wafer, 184 5) el wax
£ F2 U5 PCE ol&3te] e 3= 3"
2 plotter 5& ¢]&3F%] waxE scratchdtc}.
@ silicone 59 prepolymers %+ MY 55 A
2 3|27} AAX silicone stamps It
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® Silicone stampg el CigH37SiCly &4-S 788}
of & A e E Fth
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o 1t}
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4.3.3 Ink-Jet printing
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Z1-gmlel =5l vk A7) 9 A
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ol 24 goliieh 749l 271 % A2
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resolution®] W& A7} 1S —’F
4.4 MXIAKIS

Line patterning, microcontact printing, ink jet
printingell 93l FetAy 7@z o] AAkaA; A
#ro] 7hssttt. & AMelA= FET, PDLC & &
7HA e tisl 71k 2 gt
4.4.1 FET (Field Effect Transistor)
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= FHE AZE o of girh FNEAE o] &3 A
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o] A z¥ FETo|t}l o] FET+ field effect mo—
bility% 107" em?/VsZ Eoltﬂ Low/Leratio= 10
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b
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e
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I
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2
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[
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LrlrJ

J8! 5. Ink jet printerdll 2laf XM &= PCB 3| 2.

My WA ] FET #go] i3] 1]
ATk 2 Aol e FET ¥ 274
W= HERAAT

PET 929 line patterning % Z7}%] 784S
Zbh= AREAES A FY e 93 all plastic FET
Z AZsit Azt FETY +x 9 3255
& 6o YeERASITH

Brown &% =% 243 f71EA ] glo]
A A7 AEES) field effect mobility2Fe] #AS
ARSIt O A3 A7 RS Frtel wet field
effect mobility= S7}sH= Wb, [,/ sratios= 7+
23k AE B

(a) EE9EE Ol%ﬁP FET

a8 79 =¥E NaDEHSE Al&3le] =3%
Ppy—DEHSZ AF%E}O% A FETS) [-VEA =
S YeERSIL) tlekdt gate voltageoll WHE drain—
soure voltage vs. drain current 2412 gate voltage
= 29 WwEgow T W AAA T3 wheA
Z AdollA9] charge carrierd <712 <1319 drain
current’} Z7}8l, gate voltageE 0°.2 S uwj
drain current’} &2 p—channel depletion mode
= Yehlla ek -V 6N 12 vs V2 Z323)
o] 73t field effect mobility:= 0.31 cm*/Vs©liL, Vps

Drain
| Gate +<g o
l s INSULATOR D
i
| =0
Source AMMETER

(a) (b)
J8 6.FET2 (a) 72X & (b) 2ZE.

1l

-
ikl
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Bl
i nw
me .
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ne ¥ wn
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7} 40 VLD W [,/ Ly ratios 1.4 x10°2 R

o]yt A} B “HE W&ol wje} GEkA]
w, ditdor &3 wL7t TS carrier?
field effect mobility= Z7V8V4, 1,/ L ratio= 3+
23k AEE Bty 2 AFoA= olgst wat
E9] Hl&S 2dsto] 22 B4E #Esiglen, 1
A dEEA 9 ERES] HlEo] 2 1Y A% 7HE
T2 24 EAS YERIGIL

ZYIE9 /78wl dist &=, Ak&dolel
e wFA e FUE fste] AEHe) dA 9
of &A7I7F =9E T4 poly (V-alkylpyr—
role) & AHg3le] A|2¥ FETQ 9 p—channel
accumulation type< YERISITH

EFEZ NSA (naphthalenesulfonic acid) & A}
gato] ¥ EIES AHEste]l AlZtE FETS
7% p—channel AP CE Yebth &2k 54391
field effect mobility= 1.5%X107! cm?/VsE o]
v, Ly/lrratios 4.1x 102 UeERfQIt) = o
T3EQ DBSA9 NaDEHSZ E=3% Ppy-—
DBSA®] A% field effect mobility= 3.8x107%
em®/Vs, L/l ratior 3.4x10'& vehfgla
Ppy—DEHS?] ¢+ field effect mobility= 5.1
X107% em?/Vs, Lo/l ratio= 6.2x10* & vet
Uit 22 adatel] diside AR mEd] nh
2} AA5Ao] GebdlE Vel

(b) Poly (PTCDA) FET

8! 8] PTCDI®| phenylenediamineg X3t
sto] F3E Z2 (PTCDA) S HEAZo2 AMg-
skl AlZ#E FETO 1-V 54 3448 et
AlPlE ASkE oFe] Waow S/ w EAA F
I REEA] S Ao e dakentA|]l AAke] F
7} Skt EdRIAFIY S8, AlolE-Ye] 0

25x10™"

< VG=8V
VG=6V
20x10" | v VG=4v
A ve=2v
® VG=0vV
1ot | Ve M
A
< 4‘«‘
=, 1.0x10™"" o !
Rl «
‘4
<
<<
5.0x10" 4 ¢
44
<<
00 ‘4 Ady asdasad, WYYV E N

DEXE J1E Al 14 9 6 & 20039 12€

o2 Feu SR B2 ¥ AOE n-
channel 2802 st 4 Qlth -V FXAelA
Ip vs. Vo= E%3lo] 31 field effect mobility &
1.53x107° cm ™ Y/VsS Holn, V7t 30 V Luj <]
Low/losrratio= 4.2x10°% vhepsth,

(c) PEDOT/PSS FET

A DRAGE AMato] AR S48 225
3¢l FET7F ®as k. a8 99 PEDOT/PSS
AF7 HEAF RS, AAA T PVP
ALgslo] AZE W ZehaE FETY W9
ZAbe] [-V FAE e

18! 994 PEDOT/PSS FETAAF= AlolE
SO wgow SN W AAASH w

A

-

Ao Ao HeheitA T2 F7tE =
55 &
IOL

o

i

o
o,
[o

7V 7Kk, W2 AlolE ks kol W
7AW A/7F fAskE p—channel
ekl glek 23 gl L vs 152
sto] 3t field effect mobility:= 170 cm?/V
-sola, FEAYGLS 1.5 VE YeL) o] 7]
£ F71E (W84 A& S o]83 FETY 4%
(1~10 cm?/V - s) % pentacenes ©]g38t FET

)

tlo

(

M of o & 24 o
Ml offt KUt o[

[¢]

9

ate

source [PEDOTIPSS)

{PEDOTIPSS)

drain
[PEDCOTIPSS)

| |
channel substrate

insulator
(PVP) {PEDOTIPSS) (PET)
(a)
) -
=]
o
% F
- 4 1T
g A
1]
=" I B
=1 - |
; TR i
x =1
5
& ami || &
RE———-a X
'_.\_ 2 = q d o
i vORlEgH | V]
(b)

18l 9. PEDOT/PSSE T®322 ALE%H ZetAE. FETS
(a) EHEZ, (b) I-vSy.
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o] B9 (1.5 em*/V - s) B} & olFrolth 1
AW Ly /Ly ratiot= 10°0.2 o]5 FET (M4 44
2= : 10°~107, pentacene : 10%) ol B]3)] vt 1}
237a= 0

# o= inkjet printingg ©]&3t all-polymer

FETOl tgt A77F dAAR o Qg )

E3] Seiko—Epson®lA AZ# all-polymer FET

9 B L/l ratio7h 10° o]0 & vhehgom,

o]#3t A5 gF plastic electronicsel] t3t

7FsAdE WA ke AR Bt
4.4.2 Polymer Dispersed Liquid Crystal Display (PDLC)
Line patterning®l 2J3l all plastic PDLC display 2]

A 2ko] 7}ssick. Bl 100] 7 segment PDLCE)

AZ2gE Moz el Alzkel] ARE-H

ok 9l V9= vhe )

- Conducting Polymer : PEDOT [poly (3,4—ethyl—
enedioxythiophene) water dispersion (Baytron
PTM, Bayer Corp.®), Polyaniine water disper—
sion (& sulfonated Polyaniline), Polypyrrole
aqueous solution (Ppy—DEHS)

- Liquid Crystal : E7 Licristal (Merck)

- Spacer (Polyscience, 3~15 u m)

- Optical Adhesive (Norland Co.)

- UV Lamp : UVP (Model UVGL-58)

Az PDLC= ~5 Vel w2 dstellA -5l 7}

S8ttt

4.4.3 Plastic Gas Sensor
8! 119 ink jet printerel] &J3)] A2+ gas sen—
sor-f 99 HAE interdigitated patterng WER

At} Sensing materialZ polyethyleneoxide

(PEO), sodium polystyrenesulfonate 5= AR}

%E}: &_.

top bottom IRAFY  PET 99 3=zae

electrode electrode EYAA Az 9 29N 7 3

28! 10. All plastic 7 segment PDLC A ZHapd |

8 11. Gas sensor& Interdigitate pattern.
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