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Additive manufacturing

Total Additive Manufacturing Market Growth ($USM) by Segment
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L_aser induced forward transfer

Chemical Wire
Sensors bonding

Quartz

Donor
Material to be deposited

Flexible substrate _'

* Printing in solid, liquid phase and 2D materials

]  Spatial resolution down to 10 um for liquid and sub-
micron for solid phase

 Printing of inorganic, organic, biological materials
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LIFT applications
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Organic photovoltaics

Lightweight

Inexpensive % OPVs 17% PCE / standard silicon 18-22% PCE

Customizable on the molecular level
Less adverse environmental impact

v
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v Flexible % OPVs 17 watts/m? / standard silicon 200 watts/m?
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Organic photovoltaics

OPV stack schematic representation

Hole Transport Layer

Electron transport layer

ITO bottom electrode:
% Overall cost increase

(: o % Brittle, incompatible with flexible substrates
-
v' Conductive, transparent, cost-effective alternative
substrate )
material
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LIFT & roll to roll for OPVs RGLA-FLEX

RO” tO RO” Laser Prlntlng t Laser Slnterlng Step 1. Bottom electrode

- fabrication by LIFT printing ‘\\\\\\\\

and sintering of metal grids

Step 2. R2R free form
manufacturing of transport
layers, photoactive layer and - - - =

top electrode

substrate
Ag NP ink
ETL (n-type metal oxide)

Step 3. P1, P2 and P3 scribes
formation with laser patterning
/

FIeXIbIe &' Wearable Step 4a. Isolating ink printing
Solar Ce"s Step 4b. Metal nanoparticle ink
LIFT printing for interconnection — ol - -
Step 5. Encapsulation
— — T - -

22/07/2022 Junior Euromat 2022 7

= Photoactive layer

HTL (p-type metal oxide)

Metal electrode (Ag), anode

Isolating ink

Encapsulation layer

£
gai’

$

- *, 0
p 1 E )

L]

i

‘,\ET508 ™
@'t"
e
A
a, nro»;aev
NH=E(




Experimental setup

Xy mirror
scanning head

ns-pulsed
Laser @ 532 nm

F-theta lens
2 step solar cell bottom electrode fabrication

Laser printing Laser sintering

xyz translational stage Receiver
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Bottom electrode printing
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Bottom electrode sintering
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Electron transport layer & photocurrent mapping
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Electron transport bilayer
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PH500 + A14083 formulation

* 11% PCE
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In Conclusion... OO

* LIFT printed conductive grid displayed suitable
morphological characteristics (1250 nm thickness, 70 um
width)

 Printed bottom electrode exhibited high conductivity (27
uOhm*cm) and transparency (77%) values

« Fabrication of highly efficient ITO-free solar cells (11%)
* Processes and materials compatible with flexible substrates

 Potential combination of implemented processes with

standard industrial techniques 22/07/2022
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