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Delocalizing electron region
(rtbond conjugation)

O = Atom of polymer body

@ =Delocalized electron

@ = Localized electron
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Conductive polymer film

Polaron
Dopant I | : Interchain transport
ntrachain transport
4 _0— p (polaron hopping)

(soliton)
Doping

Chain 1 j

General scheme of CP conductance
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Electrochemical potential [+V]

Cation

De-doping

E-conductivity down

Electrochemical potential
_—

(lon conductor)
PSS

..p lon-electron coupling
(Indirect-electrostatic effect)

Cation

» Electric signal

(Electron conductor)

Electrical potential

[293 - PEDOT: PSS9] o] 2-07} 4528 BAE]
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A 4 A OECT & g

OECTE 7l¥4dow # <zl MOSFET# 1 %9
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insulating layer t2l A3l F& o] ALEAE A&t Hol
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Gate voltage .

Device OFF ——— Depletion mode
(S/D conductivity decrease)

lon permeation

Device ON —— Accumulation mode
(S/D conductivity increase)

Gate voltage on

Depletion mode

| Accumulation mode |

Polaron
voport,
CP chain - P CN
1 Gate voltage on lGate voltage on
lon by Vg lonbyV, Polaron
» 2 Dopant (=dopant)
=

Koo . Doing
. CW CP chain
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Al 3 A U
A 12 AHE AR

Dextran sulfate sodium salt (NaDS, 500,000 MW), 3,4-
ethylenedioxythiophene (EDOT), ammonium persulfate (APS), iron
(I) sulfate heptahydrate, oxalyl chloride, dioxane, triethylamine
(TEA), triethylene glycol monomethyl ether (TEG), Dichloromethane
(DCM), polybutylene adipate terephthalate, poly(lactic-co—glycolic
acid), MgSOs & Alz1mp GE=gx& Fal Fvistditt. PEDOT: PSS
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A 3 A AR OECT 34 2 54
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4.1.4 PEDOT: DS¢] EPR &4
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4.1.5 EDOT-TEGY &4 A3}
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4.1.4 EDOT-TEG: DS¢] 34 ZAx}
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4.1.4 EDOT-TEG: DS9] A= H7}
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PEDOT: DSe H]3] PEDOT-TEG: DS¢ A%

HholZetE el vt Ase AS EPROHOlHE
7Fedith, 1 ol flo RAEe} o] ulo]EgtEe
A dol7} EDOT-TEGS T TZA= <l RAgdA]

= ]
<7Fet7] wiely, mEbA Aol faghdt sl EFHE peak©]

S7FeHAl H= Ao F5dn

42

Al g
Fa EHalo]
Aol Bad
X3k g



\
0.0004 | !
Bipolaron break
_ 0.0002 |-
3
3 4—_’/
S 0.0000 == -
20
(]
@ /
o
L
-0.0002
- x=0
- x=0.1
—_— x=0.2 Bipolaron break
-0.0004 | x=03
[ ] [ ] 1 [ ] [ ]
3480 3490 3500 3510 3520 3530

Gauss factor (G)

[2¥121 - EDOT-TEG: DS¢] EPR dHlo|g && ¥ H|1]

43

3540

= Y



POL
Conductivity decrease
: ; g ool
Bipolaron break into polaron
. PEDOT-

44



A 2 A BESHA OECT &4 9 &4
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Abstract

Bioresorbable mixed 1onic—

electronic conductor for transient

neuro—electronics

Jun Min Moon
Materials Science and Engineering
The Graduate School of Engineering

Seoul National University

The brain is an organ that controls all physiological phenomena in
the body through ion signals, so it is essential to detect or monitor
them. In order to clearly read the subtle signals of the brain and, at
the same time, minimize the side effects of implantation, this study
designed and realized a new bioresorbable ion-electron mixed
conductor. A new material with biodegradability added to the
advantages of PEDOT: PSS was synthesized through emulsion
polymerization, and its chemical structure was confirmed through
FT-IR and NMR. Mixed conductors' polaron/bipolaron energy
characteristics were analyzed and considered through UPS and EPR
analysis. In order to evaluate the practical applicability of the

synthesized mixed conductor, the device characteristics of the OECT
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using the material as an active channel were measured and analyzed.
Identifying and analyzing the reported limitations in deriving the
results suggested the future direction of biodegradable mixed

conductor research.

Keywords: Neuro-interface, Electrode, Mixed conductors, Transient
electronics, Polaron, Organic electrochemical transistor
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