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The design concept of combinatorial device-process systems 

for accelerating the development of Perovskite/Si tandem solar cells  
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Perovskite layer

Hole transport layer

Si cell part (substrate)

Back metal contact

Intermediate tunnel

recombination contact

Metal contact

Electron transport layer

Ag

MaterialsThickness

Agd1

In2O:Sn, ZnO:Ald2

Transparent conductive oxide

Combinatorial optimization parameters

d3 MoO3

d4 p-type organic or oxide material

d5 CH3NH3PbI3, CH3NH3SnI3, CsSnI3

d6 n-type organic material

d7

Mono-Si or SOG-Si (poly-Si) p-n junction

or a-Si:H/c-Si heterojunction
(a-Si:H(p)/a-Si:H(i)/bulk-Si/a-Si:H(i)/a-Si:H(n))
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In2O:Sn, ZnO:Ald2

Transparent conductive oxide
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d3 MoO3

d4 p-type organic or oxide material

d5 CH3NH3PbI3, CH3NH3SnI3, CsSnI3

d6 n-type organic material

d7

Mono-Si or SOG-Si (poly-Si) p-n junction

or a-Si:H/c-Si heterojunction
(a-Si:H(p)/a-Si:H(i)/bulk-Si/a-Si:H(i)/a-Si:H(n))

Hole injection layer

Transparent conductive oxide
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A: Introduction

B: Chemical vapor 

deposition

(for a-Si:H/c-Si cells)

C: Combinatorial mask 

exchanger

D: Infrared-laser 

deposition (Perovskites, 

Polymers)

E: Vacuum evaporation 

F: Characterization 

G: Transfer chamber with 

a flexible transfer arm

G

Sample holder
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Ellipsometer

(incident)

Ellipsometer

(detection)
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