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+ Current reported hero cell efficiency world records ‘Tandem Evap (Heliatek)
m Hero cell efficiencies of Solliance
m Module efficiencies (total area) of Solliance L : :

14 § Fandem-Evap {Hefatek)
m Module efficiencies (total area) of Solliance using enly scalable processes | (ucu,\
| SJs ulgs solutiq
| processe (Mitsubishi) %
12 it e K. - Any solvent or evaporaled,
| i LA - Single junction or tandem;

Triple ineon - <5 % n-loss after 1000 hrs
Polyner (TUe) 65°C/85% RH @ 1 sun

10

o | N . B il ~———- Solven! basad or evaporated;
1 -2 100 cm?, = 90% active area,
| ? !

| - £ 5 % n-loss after 1000 hrs
6 i 77——'77

65°C/85% RH @ 1 sun
Glass, chiciinated

4 ? 25 o, - Non-chlorinated solvents;
bes | - All scalable processes;
-2 100 cm?, 2 80% active area;

Power Conversion Efficiency @ 1,5 AME (%)

1 - < 10 % r-loss after 1000 hrs
2 8 L et T 65°C/85% RH @1 sun
| - < 0.5 Euro/Wp projected for 250 MWp

1990 1995 2000 2005 2010 2015 2020
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Technology Single junction Triple junction

Solution processed  8,1% 2% (world’s first) n.a.y.
small molecules

Perovskites 13,1%
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Deposition Interconnection | Aperture
Technology Technology Efficiency

Evaporated single Mechanically 1,2%*
junction scribed
Evaporated tandem Mechanically 7,2%
scribed
Solution processed Mechanically 5,5%
Non-transparent scribed (certified)
Solution processed Mechanically 5% £ i
Semi-transparent scribed g
~ Solution processed Laser scribed 2,3%* APB
Non transparent (multi-step) —=
All solution processed Laser scribed <0,5%*
(back-end)
All Solution processed Ink Jet Printed 0,72%*
(all layers)

Ylow performing materials
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Ag GRIDS DEPOSITION

16 | Ag grld

a Screen prlnted grld

ad HC- PEDOT
ACTIVE AREA ADVANTAGE
P
B s - 50% — >85%

/
/
//

~ = 1 Ohm/sq

=2

z 2] :

= 1,5 \ \ T~ 2 Ohm/sq

E 19 \\._ \\-\E 10 Ohm/s
q

¥ 081 EUOhm;‘s
q

0
0 2 4 5] 8 10

Cell length [cm]

[p3.2.8 ITO PRl 177 oAl Skl -

P T EV Sol iance !B IS GSCRRHAL S R T N D -

TSSO T > 2 T (P UEY S% o {0 R Y HC-PEDOT » AEgR S ,Tﬁ, IO

ﬁlﬁlhﬂ”ﬁi‘my > (LA T (RN (150~2500/ 0) o PRIFE OPV R | 1 » (R (=i b
Ay o Solliance Friff|a . l/ﬂfkﬁgg%g /R A 5 RS I 3.2.9 T -

NI
e
w

=)



ALL-SOLUTION PROCESSED

HC-PEDOT
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Substrate

—— Spin coat
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Bt E R HIEAVIE F o Sol liance RS IPfOF| M IR EIA - BRI 6. 4%
[i9 0PV 7 - HAHS s GUARIETT ~ 5 (F e G R 3.2, 13 - o SR 7]
B SRR OPY 7o [ SRS SR R i S A AR B
BP9V [ ] g B

= Concurrently pumped 2o ]
ultrasonic spray coating PAL _ | sy /
+  Spray width: 5-70 mm g s /
- Substrate: 30x30 cm? i ]
+ Viscosity: 1-1000 cPs § 0 //
* Nozzle velocity: 1-1000 mm/s © ;z _______________________________________ 4

Voltage (mV)

ADYANCED
AL

PCE FF EQEJ,. V,
(%) (%) (mA/cm?2) (mV)
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Current available equipment

Slot Die Spray Coatlng, Ink Jet (choice is CoOand application related)

R2R 30 cm ink jet
modules

Slot die - together with . @

nTact: R2R intermittent ik
stripe coating n}" Coatema/Troller/nTact
30 cm modular R2R coat and print line

R2R (choice is CoO and application related)

S28

nTact R&R PixDro/MiPlaza o3
S28S intermittent slot die with shims Spray Coater S28S 6 inch ink jet engine ik
Direct coating of squares or rectangles Sonotek with integrated dryer L
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Air stability Heat stability = Light stability

Light x x 1sun

Temperature x 25, 45; 16 f&g > and 35-45°C ;ﬁ?&;made

Atmosphere | A" O Peteled N Nz chamber with in-
Load x x * ﬁitjagrement

Data logging IEJain, Weekly IDaily, Weekly 30 min -

- Hotplalps in the N,
Humidity- I/ lovebox
controlled sealed J

containers

Custom- built Rera setup in air

continuous illumination with 3 Xenon lamps
(AM1.5 class A) but offline JV measure-
ments over an area of 30 cm x 100 cm

+ continuous illumination with sulfur plasma
lamp (AM1.5 class A) and in-situ JV
measurement up fo 8 substrates (32 cells)

air humidity control * no atmosphere control

(room is humidity controlled)

chamber temperature control * independent substrate heating

and cooling over 8 substrates

no electrical bias * independent electrical bias control
over 8 cells
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Rigid

Non-Transparent

Rigid
Semi-transparent

Flexible

Semi-Transparent

SN 3.2.26 s

* BIPV windows
« Glass greenhouses
* Vehicle windows

+ Greenhouses

* BIPV windows

* Vehicle windows

» Fast deployable PV

- 2D PV elements for: + BIPV facades, roofs

. * Roll-able BAPV
+ Colored PV elements
+ Any formfshape PV Flexible * Fast deployable PV
element Non-Transparent + Vehicles, urban
* Future alternative for Si furniture, ...

* Future alternative for Si
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OPV integrated on/in metal building elements

OPV integrated on/in
in building with adapted look

metal building element

OPV integrated on »
metal substrate

[fi' 3.2.29 Solliance fi{14ZEEM I -

TR PR OPV AU S (SRS T o R S > 38k vy NN R ™ EEH U
3.2.30 - e AR R LT OPV 22 (4 et 7 Pt 5 1 SRR OPY RS

ks riT Ppﬂ%ﬂ FF@@ o

* Lamination of OPV Modules on Steel

\J
. . * ——18 - before lamination

=18 - after lamination

20 -

Module performance
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