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The unansweredǉǳŜǎǘƛƻƴǎΧ

ÅDo we needan 

«ecological» terror to 

getpeople and 

politicianto curbCO2 

emission?

Do we still needresearch

institutes in photovoltaics?

ÅIs there anyvalue to local 

contents/manufacturingof 

PV systems?

Out of 2-3 TW of PV in 2030, how 

muchwill have perovskite

absorber ?

ÅWhenwill Al-BSF cellsbe

replacedby c-Si heterojunction

and passivatedcontact cells?
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2020>20%, < 0.4ϵ/Wp, > 30 years
2026 >23% <0.3ϵ/Wp, > 40 years

high energyyield

POWERPURE

Ultra-low cost solar electricity
ELEGANCE

All shapes, all colors, affordablePV 
construction material

Changing the cities and the way

people relate to solar and energy

20% indoor
autonomous

High performance 

ubiquitous energy

scavenger

EXPLORE

In the air, on water, 
on the road

Specialty power 

applications

SMART

Algorythmsand 
electronics/IT 

services

A more intelligent 

energy supply and 

management

CONNECTED
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POWERPURE

Advanced 
interconnection/cell and 
module design

Multi-wire, shingles, coductiveback-
sheets
Bi-facial
MWT, IBC 
Thin wafers
Ultra-long reliability

Improvestandard technologies
PERC, PERT
SelectiveEmitter, local doping
Low-cost Si 

Passivatingcontacts

IƛƎƘ ¢Υ {Lth{Σ ¢ht/hbΣ tƻƭƻΧΦ
LowerT: TiO2, MoOx
A-Si/c-Si heterojunction
Variation of heterojunction

NBT
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You may never know what 
results come of your actions, but 
if you do nothing, there will be 
no results.έMahatma Gandhi
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C-Si heterojunction cells

Å Infinite number of possibilities to change the layers (plasma !)
Ą SiOx, SiNx, SiCx, SiONC, amorphous, nanocrystalline
Å²ƛŘŜ ǾŀǊƛŜǘȅ ƻŦ ¢/hΩǎ ŀƴŘ ƛƴǘŜǊŦŀŎŜ
ÅNew ways to design ideal membranes (hole and electron collectors)
ÅAdvanced metallization (plating, multiwireΧύ
ÅΧΦΦ

a class of technology to reach 24-26% é.

Based on coating technologies: 
all matured in the last decades, low COO
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High efficiency, « leanbut subtle» processfor c-Si heterojunction

2005 2008 TODAY

First high 
efficiencysolar

cells

Hostingand transfer
of technologyto 

Roth&Rau
Switzerland

2009

Swiss

Electric 

Research

award 2007

Creation

Roth and Rau

Switzerland

Meyer Burgers

Acquires

Roth&Rau

Industri-
alisation
phase

First production 
linesand tools

sold

Large scale
demonstrator

2011 2013

22-23 %19.2% 22-23 %
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Short-term manufacturingcostsof
~0.35-0.4ϵ/Wp at 20% efficiency
Potentialfor further costreductions

Future of c-Si SHJ modules, 60 cellsΣ сΩΩ

360 W

Basic HJT

350 W
340 W

330 W
320 W

310 W

300 W

Optimisedcells/
smart wire

Bifacial with
20% rear light

Back-contacted

Optimised
modules

360 W-400 W

Today 

Standard/PERC 

R&D
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Cellules record du monde  à «plusieurs jonctions» avec Silicium

Custom designedsmallHJT cells
4 terminalsIII-V /c-Si tandem, 

«low cost» Perovskiteson 
Silicon, 4 terminal 

measurements
29.8 % Certified

25.2% in house
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ELEGANCE
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Sensitive to aesthetics

Switzerland, sensitive to acceptance in Rural  and Urban 
Environment
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Integrated «Megaslates»
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Swiss Solar Award 2015 «renovation category»

Over 10ô000 

systems installed
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Terra-cotta PV
A n  e x a m p l e  o f  t e c h n o l o g i c a l  t r a n s f e r

Thin-film terra-cotta 

Mat or shiny finish

Sizes: full size ( 1100 x 1400) and small size available
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Photovoltaic in buildings
D e m o n s t r a t i o n  p r o j e c t  i n  S w i t z e r l a n d
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Å Better aesthetics

Å Easiest integration

Å Building façade are becoming active

Å Possible over 10% efficiency

White photovoltaic modules
A  n e w  b u i l d i n g  m a t e r i a l

üA new building material 

Field testing
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Influence your
neighboorsΧΦ

ά9ȄŀƳǇƭŜ ƛǎƴϥǘ ŀƴƻǘƘŜǊ 
way to teach, it is the 
only way to teachέΣ A. 
Einstein
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Connect
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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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Solar StratosΧ Ł ƭŀ ŦǊƻƴǘƛŝǊŜ ŘŜ ƭΩŜǎǇŀŎŜ
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Solar StratosΧ ŀǘ ǘƘŜ edgeof space
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Makepeople love solarfor different reasons

Producewith local content, 

have people involvedin 

companies

Getpeople to see

beautifulexamples, 

everywhere

Getpeople to 

wear solar

(Re) industrialise

Local modules, local cells

Will bringpeople, society and 

politics

- to investin Solar

- To vote for Solar

- To support energytransition
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Stronglysupportinglocal partners/start -ups

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

Festineuch
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Financial support and collaborations

FP6, FP7

H2020

ROW

+ many others

+ many others


