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AGH Informacja jako jedna z podstawowych wielko$ci budujgcych Wszechswiat:

,Materia, energia i informacja sg trzema postaciami masy (...), mogg przechodzi¢ w siebie, zgodnie
Z prawami zachowania.”

Stanistaw Lem, ,Professor A. Donda”

Dalszy rozwdj spoteczenstwa informacyjnego:

,The complexity for minimum component costs has increased at a rate of roughly
a factor of two per year. (...) Over the longer term, the rate of increase is a bit more uncertain,
although there is no reason to believe it will not remain nearly constant for at least 10 years.”

Gordon Earle Moore, Electronics Magazine 4 (1965)

* http://geology.com/
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invention of computer
Start of distribution
of information

V o
invention of a

steam locomotive
Start of mass
production

Development of irrigation
techniques

Firm establishment
of settlement

@

Coexistence
with nature

The birth of 13 0008C End of 18" End of 20" From 21%

human beings century century century

* Nippon Keidanren - Japoriska Federacja Organizacji Gospodarczych, 2016 r.
« S. Borkar, Senior director of technology at Qualcomm Inc., SC20 Invited Talk, 2020 r.
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(SpeciINT x 10%)
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L
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Logical Cores

2020

» Nippon Keidanren - Japonska Federacja Organizacji Gospodarczych, 2016 r.
« S. Borkar, Senior director of technology at Qualcomm Inc., SC20 Invited Talk, 2020 r.
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SOURCE: RAY KURZWEIL, "THE SINGULARITY IS NEAR: WHEN HUMANS TRANSCEND BIOLOGY", P.67, THE VIKING PRESS, 2006. DATAPOINTS BETWEEN 2000 AND
2012 REPRESENT BCA ESTIMATES.

* R. Kurzweil, ,The Singularity Is Near: When Humans Transcend Biology”, The Viking Press, 2006, modified
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Czy dalszy rozwoj wymaga odejscia od klasycznej elektronice krzemowej?

45nm

32nm

More Moore: Miniaturization

22nm

Baseline CMOS: CPU, Memory, Logic

g
3
3

More than Moore: Diversification

Non-digital content
System-in-package

Information
Processing

Digital content
System-on-chip
(SoC)

 J. Pelka and L. Baldi, More-than-Moore Technologies and Applications, in Nanoelectronics: Materials, Devices, Applications (2017), Wiley-VCH, Weinheim, Germany.


http://www.agh.edu.pl/

www.agh.edu.pl

Motywacja — ,klasyczne™ alternatywne rozwigzania

BP
P-channel
b 4

VIN VOUT

BP/ReS,
NDR
Device

Q
(]
-

2.0 2.0 s 20
\ \ N N
BP/ReS, oA .
— = o, N
215 1.5| NDR device AT 15 N
@ < [y By L Fo \
g 1.0 g 1.0 w{;% \ q:’ 1.0 i N /;,/_'
5 = \ = e S {2
8 8 ~fo v Vluac’/ ine VI (3) i M
3 0.5 05} TS oo \ 0.5
@ el \ BP/ReS, g
T e . v NDR device N
Vop=2V T N
0oL=2 0.0 == 0.0 o
5 10 15 20 25 0 0.5 1 1.5 2 0 0.5 1 1.5 2
Input voltage (V) Voltage (V) Voltage (V)

s V 1/2
2 Voyr ratio =_°LT_(_/.)
5 Vour (1)
G
; idth (1/2
AT logic (1) width ratio = /4t {1/2)
Vour (1) width (1)
width (1)
Vour
logic (1/2)
JITERIES: g R smeeems
{width (1/2)
: logic (0)

V,NI (1/2) V,Nl(O) vIN (V)

 J. Shim, S. Oh, D.-H. Kang, S.-H. Jo, M.H. Ali, W.-Y. Choi, K. Heo, J. Jeon, S. Lee, M. Kim, Y.J. Song, J.-H. Park, Nat. Commun., 2016, 7, 13413
+ D. Panigrahi, R. Hayakawa, K. Fuchii, Y. Yamada, Y. Wakayama, Adv. Electron. Mater., 2021, 7 2000940
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emp.: .
humidity

image .
. video
processing
T

resource
outflow

light

on A/plasmodium -
- - oscillatory

dynamics
agar plate
4 A

4 A 4
light source for imaging

L. Zhu, S.-J. Kim, M. Hara, M. Aono, R. Soc. open sci., 2018, 5180396180396
K. Saito, M. Aono, S. Kasai, Sci Rep, 2020, 10, 20772
https://www.sciencealert.com

A. Adamatzky, |[EEE transactions on nanobioscience, 2012, 11, 131
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* A.Aviram, M. Ratner, Chemical Physics Letters, 1974, 29, 277
» A.de Silva, H. Gunaratne, C. McCoy, Nature, 1993, 364, 42
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Molecular electronics Supramolecular electronics Plastic electronics
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Plastic electronics

um

Conjugated polymer
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Kierunek moich dotychczasowych badan

Molecular electronics Supramolecular electronics Plastic electronics
A nm :;1 Km

"r'“z?" i -
Mﬁ‘}f? 7

Th'

Conjugated polymer
Gate

Electrodes

5.0kV 3.1mm x70.0k SE(U,

» K. Pilarczyk, A. Podborska, M. Lis, M. Kawa, D. Migdal, K. Szacitowski, Adv. Electron. Mater., 2016, 1500471
» K. Pilarczyk, K. Lewandowska, K. Mech, M. Kawa, M. Gajewska, B. Barszcz, A. Bogucki, A. Podborska, K. Szacitowski, J. Mater. Chem. C, 2017, 5, 2415
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» K. Pilarczyk, E. Wlazlak, D. Przyczyna, A. Blachecki, A. Podborska, V. Anathasiou, Z. Konkoli, Szacitowski, Coordination Chemistry Reviews, 2018, 365, 23
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+ K. Szacitowski, W. Macyk, Solid-State Electronics, 2006, 50, 1649.
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Infochemistry

MJ Zasada dziatania - podsumowanie

Emergence, Complexity and Computation ECC

Andrew Adamatzky “Editor

Advancesin™"- =
Unconventional

Computing

Volume 2: Prototypes, Models and
Algorithms

@ Springer

//([/I(‘//)f)()/\' ()/.
. Unconventional
Lomputing

we 2 Implementations

“F World Scientific
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Coordination Chemistry Reviews 325 (2016) 135-160

Contents lists available at ScienceDirect
Coordination Chemistry Reviews

journal homepage: www.elsevier.com/locate/ccr

Review

Coordination chemistry for information acquisition and processing @ Crosshark

Coordination Chemistry Reviews 365 (2018) 23-40

ELSEV] journal homepage: www.el

Review

Molecules, semiconductors, light and inform
sensing and computing paradigms

Kacper Pilarczyk *, Ewelina Wlazlak*”*, Dawid Przyczy
Agnieszka Podborska ¢, Vasileios Anathasiou ©, Zoran Kor

2AGH University of Science and Technology, Academic Centre for Materials and Nanotechnolog
b Jagiellonian University, Faculty of Chemistry, ul. Gronostajowa 2, 30-387 Krakéw, Poland

©AGH University of Science and Technology, Faculty of Physics and Applied Computer Science, ¢
4 AGH University of Science and Technology, Faculty of Non-Ferrous Metals, al. Mickiewicza 30,
© Chalmers University of Technology, Department of Microtechnology and Nanoscience, SE-412

Contents lists available at ScienceDirect

Coordination Chemistrv Reviews

ROYAL SOCIETY

OF CHEMISTRY

ChemComm

FEATURE ARTICLE e e v

W) Check for updates | Heavy pnictogen chalcohalides: the synthesis,
o structure and properties of these rediscovered
g:eltzl'lllzs,:zChem Commun., 2018, SemiconductOI"S'}'

Ewelina Wlazlak,**® Andrzej Blachecki,® Magdalena Bisztyga-Szklarz,
Sylwia Klejna, /¢ Tomasz Mazur,® Krzysztof Mech,*® Kacper Pilarczyk,®
Dawid Przyczyna,®® Maciej Suchecki,® Piotr Zawal®® and Konrad Szacitowski () *?

This review focuses on the synthesis, properties and selected applications of heavy pnictogen
chalcohalides, i.e. compounds of the MQX stoichiometry, where M = As, Sb, and Bi; Q = O, S, Se, and
Te; and X = F, Cl, Br and |. The first section focuses on their synthesis and crystal structures, and the

Received 27th June 2018, second section discusses the electronic structure on the basis of quantum chemical modelling and
Accepted 17th September 2018 selected experimental data. Finally, the third section discusses their electrical, photoelectrochemical
DOI: 10.1039/c8cc05149f and photocatalytic properties and applications. In contrast to perovskites, chalcopyrites and kesterites,

chalcohalides have attracted relatively less attention, but their structure and properties are well suited
rsc.li/chemcomm for numerous applications.
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 D. Reyes-Coronado, et al., Nanotechnology, 2008, 19, 145605.
 A. Blachecki, J. Mech-Piskorz, M. Gajewska, K. Mech, K. Pilarczyk, K. Szacilowski, ChemPhysChem, 2017, 18, 1798
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* F. Tojo, et al., Energies, 2020, 13, 3738.
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Nanostruktury weglowe jako modyfikatory

Thermal oxidation of carbon nanotubes
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The experimental setup.

5.0kV 4.8mm x100k SE(M)

The final product.

“JJJ Nanostruktury weglowe jako modyfikatory

Unpurified product.
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Unpurified product.

Graphite

Oxidation/exfoliation

NJJ Nanostruktury weglowe jako modyfikatory

Purification process.

Graphene oxide
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New hybrid material
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» P. Kwolek, K. Pilarczyk, T. Tokarski, M. tapczynska, M. Pacia, K. Szacitowski, J. Mater. Chem. C, 2015, 3, 2614
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* M. Warzecha, M. Oszajca, K. Pilarczyk, K. Szacitowski, Chem. Commun., 2015, 51, 3529
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 A. Blachecki, J. Mech-Piskorz, M. Gajewska, K. Mech, K. Pilarczyk, K. Szacilowski, ChemPhysChem, 2017, 18, 1798
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* K. Pilarczyk, B. Daly, A. Podborska, P. Kwolek, V. Silverson, A. de Silva, K. Szacitowski, Coordination Chemistry Reviews, 2016, 325, 1798
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