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TU Delft SHJ 

(M16884)

Filtered 711 17.8 82.0 10.4

4T Tandem - - - - 30.1

Cell type Description
Voc

(mV)

Jsc

(mA/cm2)

FF

(%)

PCE

(%)

Perovskite cell

Measured at ISPRA
Top cell 1139 22.0 78.6 19.7
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Spin coating Slot die coating Roughness < 15nm
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Spin coating 

+ gas quenching

Slot die coating 

+ vacuum quenching
ARC
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Type
ISC 

(mA)

VOC

(V)

FF 

(%)
PCE (%)

ST-Module

(1.6eV)

(100cm2)

REV 63 35.5 70.5 15.98

FORW 63 35.2 70.9 15.94

MPPT
16.05

17.4 (act.area)

▪ Current  generation semi-transparent modules:

• p-i-n architecture

• Aperture area: 100 cm2

• Geometrical FF.: 92%

• Adopted for 4T architecture with c-Si and CIGS

▪ Scalable fabrication

• Front TCO: highly near infrared transparent TCO

• Slot die coating for HTL, Perovskite, passivation layer 

• Evaporation fullerene

• Spatial Atomic Layer Deposition

• Back TCO: Sputtering ITO

• Laser patterning for P1,P2,P3
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Type
ISC

(A)

VOC

(V)

FF 

(%)

PCE 

(%)

ST-Module

(1.6eV)

(100cm2)

REV 0.063 35.5 70.5 15.98

FORW 0.063 35.2 70.9 15.94

MPPT 16.05

SHJ

(1.1eV)

(Masked 100cm2)

SJ 3.93 0.717 78.8 22.21

Bottom 1.73 0.704 78.8 9.59

4 TANDEM 25.64
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▪ ALD
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