Intrinsically
Polymers




Polymers
A Polymers are typically utilized in electrical and
electronic applications assulators,where advantage
IS taken of their very highiesistivity
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A Typical properties of polymeric materials:
I Strength, flexiblility, elasticity, stabilitymouldabllity, ease of
handling, etc.
A Combining properties of polymers with electric
conductance osemiconductancepen many
perspectives
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Curnrent commerciakapplications
basedonceconjugaied polymersrarighgomers
A OLED displays
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Organic Electronics

Association

A Organic electronics
I Printed electronics
I Flexible electronics
I Transparent

Printed Memory
from PolylC



Wide rangecofaapplieations

Photovoltaic Devices (Solar Cells)
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4  Conductive Polymers
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Alan J. Heeger Alan G. MacDiarmid Hideki Shirakawa

Synthesis of Electrically Conducting Organic Polymers:
Halogen Derivatives of Polyacetylene, (CH)x

By Hipeki SHIRAKAWA, EpwiIN J. Louls, ALaN G. MacDrarMip, * CHwan K. Cuiane,t and Avan J. HEeGERT

(Department of Chemisiry and tDepariment of Physics, Labovalory for Research on the Structure of Matter, University of
Pennsylvania, Philadelphia 19104} -

J Chem SocChem Comm 1977 578

Some reports on conductivity of organic conjugated oligomers and polymers were presented before that



The Discovery

-~ + PhysicistA. Heegerand chemist
pSN N SN <o 7N A. MacDiarmidcollaborated to
N S N § N S study the metallic properties of

n n n

polythiazyl (SN)

\( _ )f aII-cisponlace(tjylene H. Shirakawafound efficient
n copper colore synthesis of all cisand
trans-polyacetylene films

A all-trans-polyacetylene But he did not investigate
h silver colored conductivity

They met in Japan, started collaborating and found that:

Conductivity of oxidized by,6 & R 2 L#Sn_-golyacetylene

increaseden million timed
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Variety of Conjugated Polymers

O O )

Polyacetylen
(PA)

Polyaniline
(PANI)

Polythiophene
(PT)

tO0F {0

Polyfluorenes

(PF)

O

Poly(-phenyleng
(PPP)

Poly({-phenylenevinylene)

(PPV)

Polypyrrole
(PPy

0] 0]
(3).
S n

Poly(3,4ethylenedioxythiophene)

(PEDOT)

1O—=)

Poly({-phenyleneethynylene)

(PPE)

Only main backbones of conjugated
polymers are presented

Different substitutions and
copolymers were prepared




Typescwofcconducting polymers

A Intrinsically Conducting Polymei$CP)X
conjugated polymers

A Other types:

@ poly(ethylene oxide) : N&BPhy
I Redoxpolymers 1 lonicallyconducting polymers

(Polymer electrolyte)
A Hybrid materials are also known



Elecitical(DC Gonduietivity

Electrical conductivityc material's ability to conduct an
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electric current

Theconduativitytt is defined as the ratio of the current
densityJ to the electric field strengthe ( Oh:més || a w)

J=uE

Sl units of’ : siemenspermetre 6 { 1) Y

=reciprocal of ohmper metre (Wi )
=mho permetre (T ¥)

1m

Units of Jamperesper squaremetreo ! #)Y
Units of Evolts per metre (Vn?)
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Consider a cube with edge dfm

and apply voltagé Vbetween two
of its opposite planes. Then a curre
of 1 Awill flow if cube material has a

conductivityof 0= 1{ T-1Y
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