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Sample lay-out + dimensions
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PEDOT:PSS: oxidatively doped conjugated polymer blend
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Out-of-plane actuation
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Reduction of PEDOT at the cathode
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H.W. Heuer et. al. Adv. Funct. Mater. 2002, 12, 89.
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59 s /8 S 197 s

*Bluish at cathode fort < 100 s.

*The disappearance of the bluish color
att > 100 s suggests that the reduced
PEDOT is reacted away, e.g. via

0, + EDOT — O, + EDOT*
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Height and morphology changes in channel
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Reversibility

» time
O ‘actuation actuation 3tactua’[ion 4tactuation
250 : .
200{ 1) ~ LG eceonds
o) 1501 — 366 seconds
£
= 100}
S 50|
(]
2 o
S A W A Wy
-50 | ) | + h
0 20 40 0 20 40

position (um)

T

1 ereversible t < 100 s
shardly reversible t > 100 s
scolor changes fort> 100 s

— two regimes

applied
AN o N B

height [nm] current [uA] bias [V]

AN o N A~

100 |-

~
(4]

N g
o o

o
T

Technische Universiteit
e Eindhoven
University of Technology

22-9-2010

TU

/2009 MRS

PAGE 6



Humidity dependence and thermal/temporal

stability
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Maximum attainable actuation
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Surface potential screening on 21 nm and 90

nm thick films
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electrochemical model

Starting situation

t>0s

EDOT + PSSH - e — EDOT*PSS- + H*
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Irreversible actuation bluiSh
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t>100s
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Conclusion

« Combination of observations lead to a qualitative model:
e reversible regime of H* (from H,O osmosis) transport
« irreversible regime of PSS- transport and side reactions
e ionic screening limits ‘reaction region thickness’.

* Remaining questions:
- why onset at 4V
— brownish color on +
— side reactions (over-oxidation?)

« Ambient actuation: no need of other ionic reservoir.

« Maximum actuation reported so far: 990% at first cycle for a 21 nm
thick film.
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