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Theunansweredj dzS& G A 2 y & X

Dowe needan Out of 23 TW of PV in 2030, hg
«ecologicab terror to muchwill haveperovskite

getpeople and absorber ?
politicianto curb CO2
emission?
Dowe still needresearch
Institutes inphotovoltaics?

Isthere anyvalue to local Whenwill A-BSFeellsbe
contents/manufacturingof replacedby ¢ Siheterojunction
PVsystems? andpassivateccontactcells?
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POWERPURE

ELEGANCE
Ultra-low cost solar electricity Changing the cities and the way
2020>20%, < Oe4Wp, > 30years people relate to solar and energy
2026 >23% <0e3Wp, > 40years
highenergyyield All shapes allcolors affordablePV
constructionmaterial
CONNECTED SMART
20% indoor A more intelligent
autonomous EXPLORE energy supply and
_ management
_ Specialty power
ngh performance applications Algorythmsand
ubiquitous energy _ electronicglT
scavenger In the air, on water, services
on the road
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OWERPURE

Improve standard technologies
PER(PERT

SelectiveEmitter, local doping

Low-cost Si

Advanced
Interconnection celland

| AJK ¢Y {Lth{ ppduledesign,
LowerT: TiIO2MoOx
A-Si/c-Siheterojunction Multi-wire, shinglescoductiveback
Variation ofheterojunction sheets
Bi-facial
MWT, IBC
Thin wafers
Ultra-longreliability
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You may never know what =
results come of your actions, but Eg
If you do nothing, there will be
no resultse Mahatma Gandhi
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G-Siheterojunction cells —

Based on coating technologies: —
all matured in the lastdecades, low COO

A Infinite number of possibilities to change the layers (plasma !)
A SIOxSINx SICxSIONCamorphous nanocrystalline

A2ARS OFINASOUE 2F ¢/ hQa YR AY
A New ways to design ideal membranes (hole and electron collec
A Advanced metallization (platingyultiwireX 0

AXood

> a class of technology toreach 24-2 6 % &
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Highefficiency, «leanbut subtle » processfor c-Siheterojunction

2005
uni

INIVERSITE DE
NEUCHATEL

First high
efficiencysolar
cells

Swiss
Electric
Research
award 2007

11 B R RR R B

20082009 2011 2013 TODAY
P = CSem
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_ First production

Hostingandtransfer e linesandtools

of technologyto e sold

Roth&Rau
Switzerland phase Largescale

demonstrator

Creation Meyer Burgers 11z,
Roth and Rau  Acquires ; 5 MEYER BURGER
Switzerland Roth&Rau 71\

22-23 %
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Future of ¢Si SHJ modules, @@ll ¢ QQ

‘ Backcontacted
Optimised 360 W
Optimisedcells/ modulegw
- 360 W-400 W
Basic HIT
\‘la"e

BlfaCIa|WIth
20%rear light

Shortterm manufacturingcostsof
~0.350.4e/Wp at 20%efficiency

Potentialfor further costreductions
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Cellules record du monde a «plusieurs jonctions» avec Silicium

CustomdesigneasmallHJTcells «low cost» Perovskite®n
4 terminalsllil-V /c-Si tandem, Silicon 4 terminal
measurements

29.8 UCertifled

25.2% In housé

Perovskite top cell

Optical coupling

SHJ Bottom cell

PF
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Switzerland, sensitive to acceptance in Rural and Urban
Environment

Sensitive to aesthetics




Integrated «Megaslates»
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Swiss Solar Award 2015 «renovation category»

Over 10 g0
systems installed
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Terra-cotta PV

An example of technological transfer

Thinfilm terra-cotta »
S Y
Mat or shiny finish
Sizes: full size ( 1100 x 1400) and small size available
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Photovoltaic in buildings

Demonstration project in Switzerland
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White photovoltaic modules

A new building material

A Better aesthetics
A Easiest integration
A Building facade are becoming active

A Possible over 10% efficiency

U A new building material

white solar technology
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Field testing
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Journal of Economic Geography 15 (2015) pp. 815839 doi:10.1093 jeg/1bud36
Advance Access Published on 7 October 2014

Spatial patterns of solar photovoltaic system
adoption: The influence of neighbors and the
built environment’

Marcello Graziano* and Kenneth Gillingham***

*Department of Geography, University of Connecticut, 215 Glenbrook Road, Storrs, CT 06269, USA
*#*Yale School of Forestry & Environmental Studies, Yale University, 195 Prospect 5t, New Haven, CT
06511, USA

tCorresponding author: Kenneth Gillingham. School of Forestry & Environmental Studies, Department of
Economics, School of Management, 195 Prospect Street, New Haven, CT 06511,

email <kenneth.gillinghamix vale.edu=

824 * Graziano and Gillingham

Influenceyour
neighboorsX @

A PV Systems and Housing Density (2013)

9EIFYLX S Aa
way to teach, it is the
only way to teacli A.
Einstein

Housing Units per sq. km
Up to 65 units
66 1o 150 units

BN 151 1o 500 units

0 501 1o 1,001 units

N 1,001 to 2,500 units

N 2,501 to 5,000 units

} I 5,001 to 11,000 units
° —— - PV s';tem
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B Block Group Level Optmized Getis-Ord Results (2013)

0 5 10
— —

20
Urer

Getis-Ord Clusters
I Cold Spot - 99% Confidence
0 Cold Spot - 95% Confidence
Cold Spot - 90% Confidence
Not Significant
Hot Spot - 90% Confidence
N Hot Spot - 95% Confidence
I Hot Spot - 99% Confidence
[ Hartford



Connect

. . Touch Screen

—— Wysips Component
Display Enhancement Materials

Terminal Interface Materials
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4 million solar products
sold by members of the
Global Off-grid Lighting
Association (GOGLA) in
the second half of 2015

2 millions in Sub-
Saharan Africa.

+Micro-credit
+Smart Phone payments
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EXPLORE
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EXPLORE
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SolarStratosX t f
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SolarStratoX | Uedged space
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Make people lovesolarfor different reasons

Getpeople tosee
beautifulexamples
everywhere

Producewith local content,
have peoplanvolvedin

companies \

(R industrialise

Local modules, locaklls

XGWP

European Gigavwatt Fab

Getpeople to
wearsolar

Will bring people society and
politics

- to Investin Solar
- Tovote for Solar

- Tosupportenergytransition
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Stronglysupportinglocal partnerg/start -ups

cerlikon
solar
m TEL SOIar 0 SWISS MADE B ’
) INDEOfec * BUYS -
» Q\ - We create chemistry
| 'm* SO AKESS

white solar technology

(® PASAN - Wl: MEYER BURGER » BKW

’/,\\

BLUEBIRD
| ¥ UserHuus

+ thanks to the 40 companies which are or have been in contract with us
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Financial support and collaborations

Schweizerische Eidgenossenschaft
Confédération suisse

Confederazione Svizzera
Confederaziun svizra

Festineuch

Swiss Federal Office of Energy SFOE

Kommission fiir Technologie und
Innovation KTI

Secrétariat d’Etat a la formation,
a la recherche et a I'innovation SEFRI

SNF

FONDS NATIONAL SUISSE
SCHWEIZERISCHER NATIONALFONDS

FONDO NAZIONALE SVIZZERO a po
Swiss NATIONAL SCIENCE FOUNDATION
Virage énergétique _ _’f;b
‘ Programme national de recherche PNR 70 nanodtera.ch

viteos CQ solar <wiss

connecit

= planetsolar

\STC) rine.ch @BCN (&S
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Financial support and collaborations

-

+ many others

FP6, FP7
H2020

ROW

+ many others
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