
Multi-APprOach for high efficiency 
integrated and inteLLigent 

cONcentrating PV modules (Systems)

Centro Ricerche Plast-optica 

DesignDesign
SW optical simulation: ASAP

SW thermal simulation: Ansys-CFX

SW CAD: Catia, Rhino, Autocad

SW CAE: Moldflow, TMconcept, Accelrys, Altium

DevelopmentDevelopment
Lighting sources: Chip on Board facilities for LED              

High Vacuum deposition chamber for OLED

Plastic Technologies: 4 injection moulding machines  (6, 70, 100 e 210 tonn)

Extruder for nanocomposites and mixer (co-rotating 24 mm 40 D)

Micro technology lab: Electroforming, Spin Coater, UV Exposure

CharacterisationCharacterisation
Morphology: SEM, AFM, Profilometer

Reliability: climatic room

Optical, electro-optical and photometric: Ar Laser, ellipsometer, UV-VIS, 

solar simulator, photometer and integr. Sphere, mul tichannel spectrophot.

Plastic material: thermal (DSC), rheological (DMTA,  rheometer), 
optical (UV-VIS, FT-IR), mechanical (Resilience) ch aracterization

CRP develops research activities in the following f ields:

optics , lighting and visual communication devices

injection moulding of polymeric materials and related technologies

micro e nano technology

Centro Ricerche Plast-Optica was established in June 2002, thanks to the joint efforts of Fiat 
Research Centre (CRF), Automotive Lighting Rear Lamps Italia and Agemont (Agency for 
the development of mountain area of Friuli Venezia Giulia):

To provide innovation, services and consulting to S MEs (particularly in the north east area of Italy), in order to favor their 
growing up and promote their competitiveness, also by means of Fiat Research Centre expertise, transferring to them 
innovation developed.
To become a reference point among research centers , at least at European level, supported by Fiat Research Centre, within 
a network of excellence with scientific and academic world

THE MISSION CRF - Foggia Unit
Diesel and methane engines testing

ELASIS - Lecce Unit
Tractors and construction
machines

Pomigliano (NA)
It promotes the development of
innovation and its application in 
projects, products and processes

CRF – Trento Unit
Technical and technological solutions for special
vehicles (low volumes), info-telematic

CRP SpA - Amaro (UD)
Optics, plastic materials, micro 
and nanotechnology

CRF - Valenzano (BA) Unit
Injection systems for internal
combustion engines

Orbassano (TO)
Promote, develop and transfer 
innovative contents in order to 
give competitiveness to the 
products

Research areasResearch areas LaboratoriesLaboratories

Contact person:
Sara Padovani

Centro Ricerche Plast-Optica S.p.A.
Via Jacopo Linussio, 1

33020 AMARO (UD) – ITALY
Tel.: +39.0433.487.522
Fax: +39.0433.487.555

e-mail: sara.padovani@crp.crf.it

Web site: www.crpo.it

Micro e NanoMicro e Nano
TechnologiesTechnologies

enabling technologies for 
optics and plastic material

Optical design and simulation
Lighting devices based on complex 
transmission and reflection surfaces
Micro-optics design
Optical and photometric characterization

Traditional and injection compression 
moulding
Product process simulation
Micro-molding
Injection molding of innovative materials
Materials characterization

OpticsOptics
illumination and information 

with solid state sources

Plastic materialsPlastic materials
innovative plastic material 
and related technologies

Chip on board (COB) technology 
New lighting sources (Chip-LED, OLED)
Nanomaterials and nanomachining
Micro and nano structure                    
morphological characterization

Simulation tools and technologies dedicated to Conc entration PhoSimulation tools and technologies dedicated to Conc entration Pho tovoltaic Systems developmenttovoltaic Systems development

OPTICAL SIMULATION OPTICAL SIMULATION 
lens and mirrors for 

concentration systems

THERMAL SIMULATION THERMAL SIMULATION 
definition of strategies for 

thermal management

PROCESS SIMULATION AND INNOVATIVE PROCESS SIMULATION AND INNOVATIVE 
INJECTION MOULDING TECHNOLOGIES INJECTION MOULDING TECHNOLOGIES 

realization of high efficiency optical                    
elements for concentration

CHIP ON BOARDCHIP ON BOARD TECHNOLOGIESTECHNOLOGIES
for solar cells assembling                     

on receivers
The use of III-V solar cell requires suitable technologies for the assembling of cells on receivers. 

In this framework, CRP offers its developed know-how in LED assembling with Chip on Board technologies. Chip on 
Board technology allow to assemble semiconductor die, with an accuracy on position lower than 5 microns.  

The optical design is performed by means of non-sequential 
ray-tracing algorithms and consider the effects of the variations 
of the refraction index with the wavelength and the spectral 
composition of the sunlight. For that purpose some computer 
programs have been developed. A refractive element for high 
concentration (500X) has been designed, reaching an 
efficiency of 88% on the whole absorption spectrum of III-V TJ 
solar cell (350-1600 nm). 

Thermal management is a central issue in CPV system 
realization. The design of receivers and modules are carried on 
in parallel with thermal simulation.

For the receivers, different kind of substrates are evaluated 
according the application. Among them Al-based system 
(thermal clad, IMS…), plastic substrates, but also flexible ones. 
For the selected substrates, COB (Chip on Board) and COF 
(Chip on Flex) technologies will be studied and implemented. 

The evaluation of substrates will be driven by fluidodynamic
simulations that allow to study the thermal behaviour of the 
receivers under concentration. 

Optical system for CPV requires at the same time, low cost and high precision 
production technologies. For this reason, CRP develop innovative molding 

technologies that allow the production of complex optical components (Fresnel 
lenses and/or micro-prisms) with a very high geometric precision (form accuracy > 

95%). In particular, injection-compression molding and vacuum injection molding 
technologies are studied, for CPV application. 

Single Point Diamond machining allow the realization 
of mould insert with controlled geometry with 
extremely narrow edge radius, low roughness (<10 
nm) and form accuracy lower than 50 nm.

The precise movement of the work point allows the 
production of optical elements with a high geometric 
fidelity, around 500 times better than those obtained 
by traditional machining.

Target second generation optics:    
optical efficiency > 80%
cost/m 2 < 15 €
acceptance angle ��� � 1����
predicted life time =  25 years

Productivity:
N���� optics (m 2) per hour = 10

MODULEMODULE
based on chip on board technology 
integrated intelligent sensor possible

non-imaging point focus optics
concentration 500x
compact 
light (plastic material)
no air between cell and optics

OPTICOPTIC

Second generation point focus modules in APOLLON project

Target 2^ generation 
module: 1-1.5€/W

Cost assessment for COB 
module in order to have

MICROMACHINING OF MOULDS FOR MICROMACHINING OF MOULDS FOR 
MANUFACTORING OPTICAL DEVICESMANUFACTORING OPTICAL DEVICES

realization of high precision insert for injection 
mould by mean of single crystal diamond tool


