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WHAT IS

Open access (OA) is a broad international movement
that seeks to grant free and open online access
to academic information, such as publications and data.

A publication is defined 'open access' when there are
no financial, legal or technical barriers to accessing it -
that is to say when anyone can read, download, copy,
distribute, print, search for and search within

the information, or use it in education or in any other
way within the legal agreements.

Source: https://www.openaccess.nl/en/what-is-open-access
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Electrodeposition as a Versatile Preparative Tool for
Perovskite Photovoltaics: Aspects of Metallization and
Selective Contacts/Active Layer Formation

Diego Di Girolamo* and Danilo Dini*

Perovskite-based photovoltaics (PV) is expected to play a central role in sus-
tainable energy production during the next decades. Several companies are
investing intensively to develop a market-ready product with efficiency and
stability rapidly improving. The craft of making perovskite solar cells (PSCs)
consists in the art of thin-film deposition, with electrodeposition (ED) repre-
senting one of the most versatile techniques available. The ED's role in the
perovskite PV with its ady and i
is analyzed herein. The ED of inorganic or organic/polymeric selective contacts
enables high-efficiency devices. Moreover, by exploiting properly designed
functional barriers it is possible to rely on ED for the metallization of perovskite
solar cells through the deposition of copper. The latter aspect could be partic-

the need for vacuum as most printingfcoat
ing techniques. In contrast, ED allows a
strict and direct control over nucleation
and growth of the target film like gas
phase-based techniques. As it will be dis
cussed in the conclusive part of this per
spective article (vide infra), ED is gaining
momentum in the photoveltaics (PV)
industry mainly due to the promising
results on copper metallization with the
primary intention of replacing the screen-
printed silver busbars in silicon PV.
However, in thin-film PV, the versatility
of ED could be exploited much more inten-
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Example of an article that has been archived in open access in an institutional repository.

Seven temperate terrestrial planets around the nearby
ultracool dwarf star TRAPPIST-1

Similar Papers

ate, Earth-lke axc
rth-sized plan
f the Sun, located 12

4 with the Jupiter-iike size

ible in-epth studies of thair atmos
I facilities. Here we report the results of 2

tar from the ground and space, Our observations

Publisher
ATA PRODUCT
MEAD (£)

Seven temperate terrestrial planets around the nearby ultracool dwarf star
TRAPPIST-1

Michagl Gillon', Amaury H. M. J. Triaud?, Brice-Olivier Demory®*, Emmanuél Jehin', Eric

Agol™®, Katherine M. Deck’. Susan M. Lederer®, Julien de Wit’, Artem Burdanov', James G.
13 <13

Ingalls'’, Emeline Bolmont'"'?, Jeremy Leconte!®, Sean N. Raymond", Franck Selsis'?,

Martin Turbet'®, Khalid Barkaoui'’, Adam Burgasser'®, Matthew R. Burleigh'’, Sean J.
Carey'’, Aleksander Chaushev'”, Chris M. Copperwheat'®, Laetitia Delrez'#, Catarina S.
Fernandes', Daniel L. Holdsworth'®, Enrico J. Kotze®, Valérie Van Grootel', Yaseen
Almleaky?'?2, Zouhair Benkhaldoun'*, Pierre Magain', Didier Queloz*®

'Space sciences, Technologies and Astrophysics Research (STAR) Institute, Université de Liége. Allée du 6 Aot 17, Bat.
B5C. 4000 Liége, Belgium

*Institute of Astronomy, Madingley Road, Cambridge CB3 0HA

*University of Bem, Center for Space and Habitability, Sidlerstrasse 5, CH-3012, Bern, Switzerland

‘Cavendish Laboratory, J ] Thomson Avenue, Cambridge, CB3 0HE, UK

*Astronomy Department, University of Washington, Seattle, WA, 98195, USA

°NASA Astrobiology Institute’s Virtual Planetary Laboratory, Seatile, WA, 98195, USA

"Department of Geological and Planetary Sciences, California Institute of Technology. Pasadena, CA.,

*NASA Johnson Space Center, 2101 NASA Parkway. Houston, Texas, 77058, USA

“Department of Earth, Atmospheric and Planctary Seiences. Massachusetts Institute of Technology. 77 Massachusetts
Avenue, Cambridge. MA 02139, USA

’Spitzer Science Center. California Institute of Technology. 1200 E California Boulevard. Mail Code 314-6. Pasadena, CA



VERSIONS OF ARTICLES

PERSPECTIVE soldk,

www.selas. el com

Seven temperate terrestrial planets around the nearby ultracool dwarf star
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Submitted Version
The version that the author submitted to the
publisher's submission system

Electrodeposition as a Versatile Preparative Tool for
Perovskite Photovoltaics: Aspects of Metallization and
Selective ContactsfActive Layer Formation

Diego Di Girolamo* and Danile Dini*

Perovskite-based photoveltaics (PV] is expected to play a central role in sus-
tainable energy production during the next decades. Several companies are
investing intensively to develop a market-ready product with efficiency and
stability rapidly improving. The craft of making perovskite solar cells [PSCs)
consists in the art of thin-flm deposition, with electrodepasition (ED) repre-
senting one of the most versatile techniques available. The ED's role in the
developmant of peravskite PV with its advantages, drawbacks, and perspectives
iz analyzed herein. The ED of inorganic or organic/polymeric selective contacts
enables high-efficiency devices. Mareaver, by exphaiting properly designed
functional barriers it is possible to rely on ED for the metallization of perovekite
solar cells through the deposition of copper. The latter aspect could be partic-
ularly redevant for the development of silicon fperovkite tandem PV at the TW
scale. On the other hand, the ED of the active layer is less successful to date
mainly due to solubility issues of the perovskite in electrochemical polar sobvents.

Author Accepted Manuscript — AAM

The version of the article that was accepted by the publisher: includes
reviews of the article (subject to acceptance) but without final editing,
layout, typesetting, etc.

1. Introduction

Version of Record — VoR

Final publisher's PDF

CHA12

One focus of modern astronomy is to deteet temperate terrestrial exoplanets well-suited
for atmospheric characteri A milestone was recently achieved with the detection
of three Earth-sized plancts transiting (i.e. passing in front of) a star just the mass of
ithe Sun 12 parsecs away . Indeed, the transiting configuration of these planets combined

DOl 10,1002 50lr. 202100993

2100993 1 of 16)
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i
PUBLISHING OA

The VoR (final PDF) is made OA immediately upon official
publication in the journal

No delay

It is available to read for free on the publisher's website
No action required from author

Under an open license

Depends on author's choice

Possible cost to the author

ARCHIVING

* The author needs to put their AAM into an institutional (or subject)
repository

e Sometimes an embargo (6-12 months)

e The AAM is only accessible via the repository, the VoR is still
behind closed access on the publisher's site

* No action from the publisher in making the article OA

e Usually, no license applies

¢ Depends on publisher's permissions

* No cost to the author (some exceptions)



ARTICLE PROCESSING CHARGE
(APC)

* An Article Processing Charge (APC) is a fee that author pays to the publisher to have their article
published in open access

* APCs cover the cost of article publication including but not limited to running peer-review systems, copy-
editing and typesetting, hosting the article in perpetuity on dedicated servers and marketing

* The APC is paid after an article has been peer-reviewed and accepted for publication




OPEN ACCESS VS
CLOSED ACCESS

’DDAJ SUPPORT @ APPLY. -~

THE DIRECTORY OF OPEN ACCESS JOURNALS

Find open access iournals & articles. If you publish your article in closed access, you don't pay an APC —
however, only those with a subscription to the content can read the
article.

@ Journals O Articles

In all fields SEARCH

If you publish your article in open access, you usually
have to pay an APC — then everyone can read the
article, no need to pay for access.

80 130 12,296 17,503 7,263,851

LANGUAGES COUNTRIES JOURNALS JOURNALS ARTICLE
REPRESENTED WITHOUT APCs RECORDS

Note: some journals allow publishing OA for free!




JOURNAL

SUBSCRIPTION ONLY

Subscription only journals — no possibility to publish articles OA

FULLY OPEN ACCESS

Fully OA journals, also called Gold Journals — publishing article OA is the

only option, no closed access articles

HYBRID

Hybrid journals —a mix of closed and open access articles. The author
can choose between publishing OA (usually with an APC) or publishing

in closed access (no APC).

ARCHIVING

For closed access articles you might be allowed to archive in OA

Other - Subscribe 2 Open, or sponsored OA models



MOST COMMON

TYPES OF

Hybrid Open Access = Open Access Publishing: Some publishers allow immediate
Open Access to some of their articles on condition that an ‘Article Processing
Charge - APC' is paid. In such journals, two types of articles coexist: those freely
accessible and others only accessible through a subscription. Although being
mainly responsible for the recent rise in available Open Access publications,
‘hybrid Open Access’ doesn't take away subscription costs for those journals.
Note: hybrid journals are NOT listed in the "Directory of Open Access Journals"

(DOAJ).

Gold Open Access = Open Access publishing: Gold, or fully open access journals
are journals that include only open access articles. Publishing in a gold or fully
open access journal provides immediate Open Access to the articles published.

Some gold journals charge APCs, others do not.

Green Open Access = archiving: Publish in the journal of your choice, deposit a
version of the publication (the final publisher version, or Version of Record, or the
Author Accepted Manuscript (AAM) in a repository and make it publicly available

in Open Access, sometimes after an embargo period set by the publisher.

SOURCE: https://onderzoektips.ugent.be/en/tips/00000461/
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Open Access Publishing

= $

PUBLISH in an PAY Article Processing SMMEE'ATE
Open access Charge (APC) il'-“""' b'lic:“
journal if required via publisher
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to publish — )
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o subscription- OA repository a repository DELAYED
based journal opendoar.org based on Open Access
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@ LICENSES

CCO - CC zero: No rights reserved — public domain: others may freely build upon, enhance and reuse the works for any

| purposes without restriction under copyright or database law.
e mix

; . CC BY - Attribution: This license lets others distribute, remix, adapt, and build upon your work, even commercially, as

long as they credit you for the original creation.

CC BY-SA - Attribution Share Alike: This license lets others remix, adapt, and build upon your work even for commercial

purposes, as long as they credit you and license their new creations under the identical terms.

(1]
o
% 3
= =
i a
£

BY HE: CC BY-NC - Attribution Non-Commercial: This license lets others remix, adapt, and build upon your work non-
. commercially
@ © CC BY-NC-SA - Attribution Non-Commercial-Share Alike: This license lets others remix, adapt, and build upon your work
re mix BY SA

. non-commercially, under the same license.

@ @ @ CC BY-ND - Attribution Non-Derivatives: This license lets others reuse the work for any purpose, including commercially;

but it cannot be shared with others in adapted form, and credit must be provided to you.

CC BY-NC-ND - Attribution Non-Commercial-No- Derivs: allows others to download your works and share them with

®
@
B

others as long as they credit you, but can’t change them in any way or use them commercially.
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SOURCE: https://creativecommons.org/share-your-work/public-domain/freeworks/



QUESTION

Frequently asked question from
ChronosHub Customer Support

{4

Do | need to be worried about
plagiarism if | choose a CC
BY licence?

The publisher offer their own OA
licence. Is this the same as a
Creative Commons licence?




LET'S GET

POLLING!




WHY DO

AUTHERS

ACCESS?

OPEN

Mandates: funders, institutional policy, national strategy
. If you are funded by public money, the research should be
available publicly
. Requirements for payment eligibility, f.ex. has to have CC BY
license, must be in a fully open access journal, will only pay

up to SXXX in APCs

Choice: authors want to their research to be open
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* Greater exposure means a higher usage of open access
content: more downloads, more citations, more
references... more impact!
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What’s Up with APCs and How Do |
Deal with Them?

For the second session in this webinar
series, you can look forward to becoming
a full expert on article processing
charges (APCs)! We'll be joined by APC-
expert from ChronosHub, Romy Beard,
along with a library representative (TBD)
who'll put their heads together and
discuss APCs fromatoz

WEBINAR

How Does Open Access Fit with
Funder Requirements?

Understanding different funder
requirements and the specific terms of a
grant in relation to OA publishing is
certainly no cakewalk. Tune in for our
third session in our webinar series where
we look closer at how Open Access fit
with funder requirements.

Sign up: chronoshub.io/events/

WEBINAR

What Do Open Access Agreements
Entail?

Join us as we wrap up our researcher-
centric webinar series with a final session
where we'll look into why OA agreements
are needed and how they come about in a
practical sense. Because what exactly do
these agreements entail? And what role
do discounts, vouchers, and waivers play
in this?
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