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6. Materials in OECT
6.1 Electrolyte & Electrode & Encapsulation & Substrate

Electrode: Electrolyte:
» S&D, » Agueous
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> Gate » lon liquid
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6. Materials in OECT

6.2 Channel
Classification

Small

molecular

N-type P-type Ambipolar

Depletion/Accumulation mode
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6. Materials in OECT

6.2 Channel Organic Semiconductor Unit
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6. Materials in OECT

6.2 Channel Small molecular

Merit:
« precise chemical structures
* no batch-to-batch variations
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6. Materials in OECT

6.2 Channel Small molecular
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6. Materials in OECT

6.2 Channel
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6. Materials in OECT
6.2 Channel
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6. Materials in OECT

6.2 Channel Small molecular

Mixed orientation Edge-on orientation Oblique orientation

gNR 3gDNR bgTNR
pHC* =26 F cm™1 'yt g™ uC* =10.3 Fecm™ v-1 g1 ycC* =316 Fecm™t vt s
g= 0.013 cm2V1st p=0.043 cm? V1 s u=0.29 cm? V1 s

Ref. [32] Ref. [33] This work
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6. Materials in OECT

6.2 Channel
Polymerization methods used for OECT polymers
G 2 0] O
Oxidation polymerization/Electropolymerization HR
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6. Materials in OECT

6.2 Channel
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6. Materials in OECT
6.2 Channel N-type polymer

R= r’"\(\owo\/\o/

PgNaN f-BTI2TEG-FT

B Side chain

X=H P(TDPPT) X=

B Doped state engineering m D-A ® Depletion mode
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6. Materials in OECT .

6.2 Channel
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6. Materials in OECT
6.2 Channel Ambipolar polymer

Blend Single component
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6. Materials in OECT
6.2 Channel

) g "\
OWo & P
& vout
%{“-\i E'—"E\
OEGH GG

/7 Au Layer
/——P(TII-ZFT)
Vias
7z
/ —Parylene C

~———Au Layer

..................................................................

Peiyun Li
Summer term 2026

‘ Technische
‘ Universitat

Dresden

Ambipolar polymer

20 c
T 104
210°
< 10°
a
=107
1081 -
1.0 -08 -06 -04 -0.2 0.4 0.6 0.8 1.0
b VGS (V) VGS (V) d
p-type| n-type 05
-1 Ves =-0.4V - -0.9 V| 0.4
_08 AVgg =01V '
< 0.3
£-0.6
L4 02
0.2 0.1
% 8
-0.6 0.4 -0.2 0 0.2 0.4 0.
Vps (V) Vos (V)

NOR

Bioelectronics and Neuromorphic Computing with Organic Electrochemical Transistors

239 H
‘0.0 -

c29( I I
Soop—~ @ —
—~ 0.6
2 0.4}

S0.2f

> o0}

0 5 10 15 20 25 30 35 40
Time (s)

&
]

Vss (V)

5
@D W
[

-

Ips (mA)
&
-

e
o

‘ Ton= 1.32 mstﬁ 0.94 ms J

0.05

0.10
Time (s)

0.15

g

[

Ips (MA) Vs (V)

e e 9
o N b

Ton

= 4.07 ms \Toff~ 1-33 ms

0.05

0.10
Time (s)

0.15

10
10°
107

v

b-type V! -0.4 to -0.8
103|n-tvpe Vo5 0.5t0 0.8

Vps=-06V
Vos=0.6V

0 /200 400 600 8097000
4

/s cycle
103 103F
10+ 10+
10° 10°
98 100 102 898 900 902

o

Nat Commun 16, 396 (2025).

Page16

(ND (™) (W)
UND 11D (WD
U¥) (N

DRESDEN
concept

) (N)

C



6. Materials in OECT

6.3 Hydrogel
From OMIEC to Semiconducting Hydrogel

Strain Sensor Robot Bioelectrical Devices .
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Hydrogel interface
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6. Materials in OECT
6.3 Hydrogel
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6. Materials in OECT

6.3 Hydrogel N-type Semiconducting Hydrogel
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6. Materials in OECT

6.3 Hydrogel N-type Semiconducting Hydrogel

Encapsulation layer
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6. Materials in OECT

6.3 Hydrogel N-type Semiconducting Hydrogel

NH fe)

(@] (@]
OH
\)LN/\NJJ\/ H,N N\\N>§‘/NH2 HZNJ\/
H H n
NH
crosslinker initiator AM PVA

O, O A
N Ny NH, l :
Jj HZN& N><f( HO” Yo gelatin & gelMA
O

NH
~~_~ Biopolymer network ‘e=" Crosslinker for long-chain polymers AAc-NHS ester initiator
4% Long-chain polymer network Semiconducting polymer network .o

109 MNH-1 12.9% 10°} MNH-2 8.6%
104 10
10°% 10°
10° 10

L 1 O L 10

< 107 e <

8 10° -l

= S
10° 10°
1070 107
107 10"
1072 107
10-13 L " L L 10-13 L L L "

00 02 04 06 08 10 00 02 04 06 08 10
Vs (V) Vas (V)
‘ Technische Bioelectronics and Neuromorphic Computing with Organic Electrochemical Transistors DRESDEN ﬂ
Universitat Peiyun Li Page21  Concept
Dresden Summer term 2026 P v

P. Li*, W. Sun®, T. Lei* et al. Science, 384, 557-563 (2024).



6. Materials in OECT

6.3 Hydrogel Solution exchange
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