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Spin coating 

+ gas quenching

Slot die coating 

+ vacuum quenching

ST-PSC type Area (cm2) JSC (mA cm-2) VOC (V) FF (%) PCE (%) MPPT (%)

Spin coating – best cell 0.09 21.6 1.128 79.8 19.5 19.6

Slot die coating – best cell 0.09 22.7 1.122 77.9 19.9 19.9

Substrate

ITO

HTL

Perovskite

passivation

Fullerene

SnO2

ITO
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▪ sALD layer has positive effect 

on the long term stability of the 

device architecture

▪ Highly dense SnO2 is required 

for solution process tandem 

and multi junction perovskite 

devices 

 Reverse, 17.3%

 Forward, 17.0%

 Slow sweep, 16.8%
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 rigid ST-PSC

 flexible ST-PSC

 rigid ST-PSC with commercial TCO

▪ Improving TCO near infrared transmittance (700 - 1200 nm) 

for tandem applications 
• ITO 

• InOH
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Type ISC (A) VOC (V) FF  (%) PCE (%)

ST- Module 

REV 0.063 35.5 70.5 16.0

FORW 0.063 35.2 70.9 16.0

MPPT 16.0

•

•

•

Type ISC (A) VOC (V) FF  (%) PCE (%)

NT-

Module 

(white BR)

REV 0.061 34.1 62.9 13.1

FORW 0.061 34.0 62.6 12.9

MPPT
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1000 hr D/H 

test with 92% 

of initial PCE
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Press release

>1000 hr Light 

soaking test 

with no loss






	Template-set TNO
	Slide 1: TNO S2S infrastructure for upscaling perovskite solar cells
	Slide 2: About TNO
	Slide 3: PV Perovskite activities in TNO
	Slide 4: TNO partner in Solliance
	Slide 5: Place a title here
	Slide 6: TNO Scaling up perovskite technology
	Slide 7: Solution processing: slot die
	Slide 8: Available infrastructures
	Slide 9: Perovskite TNO Baseline 
	Slide 10: Spatial ALD 
	Slide 11: Spatial ALD: SnO2 
	Slide 12: Sputtering processes 
	Slide 13: Laser processing  
	Slide 14: Encapsulation & Stability 
	Slide 15: Place a title here
	Slide 16: Module Manufacturing & Interconnection
	Slide 17: Module Reliability
	Slide 18: Example large area devices 4T 
	Slide 19: Thanks for your attention


