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Hello everyone and thank you for coming to our presentation, my name is Cesar and you might be wondering what is the meaning of the M in my name, that is Messi, in case you forgot





Nice to meet
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We are PVnanocell, we are innovators. We innovate with nanoparticles and we have been doing so for quite some time now. And we are here today to discuss with the european community how can we brake the glass ceiling. In order to lead again the solar market, we have to think differently, we have to come up with perpendicular approaches. The question that you should be asking yourselves at the end of this presentation is – how can pure copper, thin lines, superior electrical conductivity, give an unfair advantage to the European community, because nanoparticles do that and more, they can produce narrow lines, saving raw materials while providing a significant electrical advantage.
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But if it is this clear, why nobody has done this so far you ask? Great Q! it is much like being a Gaucho…do you know what a gaucho is? We have plenty of those in Argentina, like insects lol, they are like cowboys, you need to know how to ride the bull. Can it be done? Yes, sure it can. Can anyone do it? Well, nope, it is difficult to control their dispersion, stability, they give high viscosity making them complicated to use. You must know how to do it. and this is what PVN has done. PVN has cracked the code for NP and not for the first time.
� However, this challenge has not been fully solved due to difficulties in controlling the movement and dispersion of nanoparticles, which causes clogging and an inability to scale.  It is much like being a gaucho, do you know what a gaucho is? We have plenty of those in Argentina, like insects lol, they are like cowboys, you need to know how to ride the bull, how to control this crazy creatures, 
�






and not for the first time.
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we’ve cracked the code of nanoparticle behavior
and not for the first time.
  
�






/ ( Single-crystal nano particles
———o, | already work in mass

production J

VN sells

Sicrys™ metal inks

based on the proprietary

Single Crystal Nano Technology

( Pure nano silver & nano copper
© particles inks )

[

IP protected

L

PVNanocell ©2024


Presenter Notes
Presentation Notes
PVN Already sell Sicrys™ metal inks  For digital printing and printed electronics
Based on the proprietary Single Crystal Nano technology
�
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If you came to chamburry to the metallization workshop or Japan to the pvsec, you saw that We have already demonstrated that by simply using silver nanoparticles for your metallization lines, we save raw material by 50%, we reduce cost and increase efficiency. so, why transition to copper nanoparticles?



The industry must reduce silver consumfotion
to meet projected wafer production levels. The
ultimate goal is to transition to copper-based
metallization.
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Because some things cannot be avoided, like my divorce, by this is not a therapy session so let’s not go into that, like the oxide wall (for the chemists among us) and that There is a finite amount of silver in the world, and nothing can be done about it. And if we do not take action now, the industry will suffer a slow down, something the world will not accept. We are going to miss the change, silver prices are rising, we have to hurry.


Avoid Enable low-temperature
oxidation copper processing
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In non poluted enviroments, copper does not oxidize, however, luckily us, we live in a quite polluted world. Under these conditions the formation of nanometric oxide layer on copper is fast, even more so at high temperatures (like the one used in our industry). This oxide layer, is an insulator which, needles to say, is of no use to us. Avoiding oxidation is of upmost importance.
Also, the sintering temperature of copper is high, obtaining good conductivity at low temperatures (like the ones used in HJT or perovskite) are hard to access.
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The solution to all of your problems folks, are nanoparticles, wassap doc?!
So what can be done? Come to the dark side, use nanoparticles.

Nanoparticles have less energy available to catalyze oxidation and they provide a better starting point for conductivity. Since the electrons flow through percolation, the high packing density of nanoparticles make them the ultimate partner for the solar industry.



The Slow Oxidation
Process Enables a Wider
Processing

o Our single-crystal nanoparticles offer
superior oxidation resistance

o PVN produces its own Sicrys™ copper
nanoparticles using an environmentally friendly

process producing nanoparticles with dg, = 40
nm

~pvnanocell
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We mass produce our own nanoparticles and we prepare pastes from them. Our synthesis produces single crystals.

Nanoparticles have less eneragy available to catalyze oxidation. Our nanoparticles are not random shaped, and they are single crystal as well, you see the difraction on the right. This situation give our nanoparticles incredible stability towards oxidation. Do not take my word for this, let me demonstrate this to you in the next slides.


Similar Rheological
Properties of
Silver and Copper
Nanoparticles
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D50=40 nm, ultra hard to control rheology at high metal loading.



Printing 25 um Copper Lines
with PTP Technology
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Initial Results of Laser Sintering

Copper Paste
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Initial Results of Laser Sintering

Copper Paste

*Sicrys™ Copper resistivity over time after
laser sintering
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Today, we present you our game changer solution for the paste industry 



While copper-coated paste represents a step forward, it doesn't
offer the same level of innovation and performance benefits as pure
copper paste
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Now we are facing two possibilities – AgCu and Cu, how can we make europe great again. Only the wise will go for the real goal which is copper.

AgCu is only half of the journey, it can save around 40% of material and cost



Technology Roadmap

Alpha test
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Today, we present you our game changer solution for the paste industry 



solution
is not a matter of if,
but rather when
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Today, we present you our game changer solution for the paste industry 



It's Feasible

Our copper
nanoparticles oxidation
rate is slow and allows
industrial mass
production, printing,
and module preparation
time

Using laser sintering we
achieve low resistivities

and lines stable towards
oxidation

~pvnanocell
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Thank

Would love to
hear from you:

Cesar Manna, PhD
VP R&D | VP Nano Cell

B +972-543300265
A

i@ www.pvnanocell.com
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