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La tecnologia del fotovoltaico a concentrazione

I limiti della conversione fotovoltaica dei dispositivi a singola giunzione
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L’efficienza di conversione più alta si 
ottiene assorbendo ogni colore della luce 
con diversi materiali ognuno dei quali che 

ha un Eg uguale all’energia della luce 
incidente

Potenza = tensione*corrente
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Lo sviluppo delle celle a multigiunzione



! � �� 
 � � � �� � �� �� 
 ����� � � � � �� � �� � �� �� � � � 
 � � � � � �� � 
 �� � � �� �� � � � 
 �� � �� � � �� �
�
 � � � � � � � 
 �� 
 ��� �� � � � � �� �� � 
 �� 
 � � � �� � �� �� � 
 
 � �
 � 
 � � 
 � �� � �� �� , � �


� � � � 
 � �, ��
 &�� � 
 � � � ��� �� � � 
 � � �� ���1 � ��� � � � �� � � 
 � 
 �� � �� � ��� ��
 ���� �
 � � � ����������
23 �4� 5 6�� $
 �� � � �� � � � � � � �
 � � 
 � 
 �� � � � �� � � ��� � �� 
 � � � � +� �� � � �� 
 � � � �� � �� �

�� � � � � �� � �� �

! � �� � � 
 � � �� ���1 � 
 ��� �� � 
 
 ��
�� � � � � �� � �� ��� �� � � � 
 � � � � � �� � 
 �����
2%� / 6�� ��� � � � �� � � 
 � 
 �� � �� � ��� ��


 ���� �
 � � � �� � � 
 � � � ��� ��4� 5 �
* �
 � � � � �� ��+� � ���� � � �� 
 ��
 �� 
 ��
 �� �

 � �� �� �� � � �� � 
 &�� � �� �� � � �� 
 
 � � 
 �

� � ��� � � � � 
 �� 
 � ��
 �� � � ��� � � �� � ��
� � � � �� ��7�

La tecnologia del fotovoltaico a concentrazione

I motivi del suo sviluppo



La tecnologia del fotovoltaico a concentrazione

I motivi del suo sviluppo

!! ++� � 
 � �� ��� 
 ��
 �� �� � � � 
 � � � � � �� � 
 �� � 
 � �� ��� 
 ��
 �� �� � � � 
 � � � � � �� � 
 �
� ��� � � � �2�� �� � � � � 6� ��� � � � �2�� �� � � � � 6


 � � � � ��� �� � 
 � � � �� � � 
 � � � �
 � � � � ��� �� � 
 � � � �� � � 
 � � � �
� 
 ��� 
 ��++�� � 
 � � �� � 
 � � �� ��� � �� ���� � 
 � � �� � 
 � � �� ��� � �� ��

� 
 �� � � 
 � � � �� � �� � � � 
 ����� �� � ��� ��� 
 �� � � 
 � � � �� � �� � � � 
 ����� �� � ��� ��
� ���� �� �2� 
 � � � � � � �� �, �� � � � 68� ���� �� �2� 
 � � � � � � �� �, �� � � � 68

� ��
 � � 
 � �� �
 �� � � � � � � �*
� � � � �� � �� � �� � � �� � �� � � �� � �� ��
� � � � 
 � � � � � �� � 
 ��� �, � � � � �

� � � � �

! 
 �� 
 ��
 �� � �� � ���� �
� � � � 
 � � � � � �� � 
 �� � � � �� �)


 ���� �
 � � �

I I � ��
 � � ��� 
 ��
 � � 
 � �� �
� ��
 � � ��� 
 ��
 � � 
 � �� �

� �� 
 � � � � � �
 
 � � ��
 � � � � � � � �� �� 
 � � � � � �
 
 � � ��
 � � � � � � � �
--3 �� � 
 
 � � � ����99�� �� � 
 � � �3 �� � 
 
 � � � ����99�� �� � 
 � � �

� ��� � �� � ��� � �� � �� � �
� ��� � �� � ��� � �� � �� � �


: ��� �� � � � � 
 ��� �
 � � � �
 ���� � � 
 �� ��
� � � , �
 
 � �� 
 ��� �� � � � � ��1 � �� 
 ��� �

��
 �� � � 
 � � � ���� �� � � � � � �� 
 ��

 � � 
 � �� ���� �� $�
 � � ��



� � �� � �9� � � �

 � � ��� 
 ��� �$� �� � +� � � �� � �
� 
 � �� � � �

! � ��� � 
 �� �
 � 
 �� � � � 
 � � � � � � �� � � �� � �
� �� �) � � 
 � � $��� � �� � � �� �� �)

; � � � � 0� < � ��� 
 ��


= 
 � � 
 �� � � � 0�

La tecnologia del fotovoltaico a concentrazione
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Main Research 
Priorities 

2008-2013 2013-2020 2020-2030 

Component Objective/targets 

Concentrator cell 

�  Achieve high-yield 
�  Target efficiency: 
        Si:> 26% @³  100 suns  
       III-V:>35% @>500 suns 
�  Cost:0.25-0.5 Euro/Wp 

�  Target efficiency: 
        III-V: 38%@>1000 suns 
�  Cost: <0.2 Euro/Wp 

Manufacturing 
concepts for 4 to 6 
junction cells 

Optical system 

�  Lens or mirror target cost: 
        <0.5 Euro/Wp 
�  Process automation 
�  Development of primary and 

secondary to be integrated with the  
cell mounting optics 

�  Technology for improved alignment 
of optical part and cell assembly  

�  Optical efficiency >85% 
�  Development of long term test 
�  New optical concept for very high 

concentration 

�  Lens or mirror target cost: 
        <0.3 Euro/Wp 
�  Target Optical efficiency 

>85% in mass production 
�  Ultra-high 

concentration>2500 suns 
�  Development of optical 

system for hybrid application 
(Photovoltaic + thermal) 

�  Lens or mirror 
target cost:  <0.1 
Euro/Wp 

�  Target Optical 
efficiency >90% 

�  Optics with high 
acceptance angle 
at high 
concentration 
level 

Module assembly 

�  Target module efficiency: 25% 
�  Target assembly costs: 
        0.7-0.9 Euro/Wp 
�  Target guaranteed module 

lifetime:³ 20 years 
�  Process automation 

�  Target module efficiency: 
30% 

�  Target assembly costs: 
<0.5 Euro/Wp 

�  Concept for automated 
mounting and sealing of 
modules 

�  Recycling concepts 
�  Combined use CPV and 

thermal solar energy 
�  CPV to be used for 

hydrogen production 

�  Concept for very 
large scale ( 
GWp range) CPV 
module 
production 

�  Concept  for fully 
automated 
production 

Tracking/installation 

�  Tracker cost: 
        100-150 Euro/m2 
�  Tracking accuracy <0.2° 
�  Inverter cost: 
        0.3-0.5 Euro/W 
�  Grid connection of power plants 
�  Smart tracking control 

 

�  Tracker cost: 
<100 Euro/m2 

�  Tracker lifetime >30 years 
�  Concepts for automated 

mass production of trackers 
�  Inverter cost: 

< 0.3 Euro/W 
�  New tracker design concept 
�  Alternative for steel in 

tracking construction 
 

Standardised village 
grids powered by CPV 
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Proposal for :

2007 Work Programme

Cooperation theme 5 : Energy

Topic 5.2.1.3: Concentrating photovoltaics: cells, optics, modules

Multi-APprOach for  high efficiency 
integrated and inteLLigent
CONcentrating PV modules 
(Systems)

July/
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Target finale: 
Costo del sistema = 2 €/Wp
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MOCVD

(crescita materiali 
epitassiali)

Modellistica 

(Celle,  ottiche, moduli)

Chimica

(attacchi chimici, pulizia 
parti reattore MOCVD)

Caratterizzazione materiali

( DXRD, Polaron, FL, Effetto 
Hall)

Processi

(fotolitografia, evaporazione e lega 
metalli,  attacchi chimici di processo, 

taglio, ARC)

Caratterizzazione  celle e 
moduli                       

(IV indoor-outdoor, 
caratterizzazione termica, RS)

Assemblaggio celle                      

(wire bounding, assemblaggio 
ricevitori)

Caratterizzazione LEDs e 
ottiche 

(efficienza luminosa, efficienza 
ottica, composizione spettrale)
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