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PERC AND WHAT NEXT ?
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Industry : ~22.3% efficiency 
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PERC AND WHAT IS NEXT?

Al

n-Poly

Poly fingers

Ag
Driver

J0,Ag reduction

Challenges

Alignment
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P-IBC : COMBINING PERC AND TOPCON
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P-IBC

Al
Ag

gap

Advantages

No front-side shadow

No Boron-diffusion Ą gap ñfor freeò

Ag & Al metallization, like PERC

n-poly on rear side

Low parasitic absorption

Huge market for ñultra blacksò

Requirements

Modified module interconnection

Double-sided Al2O3  

Patterning n-poly with simple process



TWO ARCHITECTURES

Al Ag AgAl

A B

n-Polyi-Polyn-Poly

Local etching n-poly Diffusion barrier process



METALLIZATION OPTION 1

Base region: line-shaped

BSF: line-shaped

LCO
base

AgAg

Aln-poly
FT Ag



METALLIZATION OPTION 2

Base region: line-shaped

BSF: dot-shaped

base

Ag
Ag

Aln-poly
FT Ag



METALLIZATION OPTION 3

Base region: dot-shaped

BSF: dot-shaped

base

Ag
Ag

Aln-poly
FT Ag



FREEDOM IN METALLIZATION

Al
Ag

No shunt

Alignment requirement

Al

Ag

Measures to prevent shunt required

Relaxed alignment

Better conduction



QUOKKA 3D

J 0 VALUES

Al Ag

n-Poly

10 fA/cm2
100 fA/cm2 10 fA/cm2

5 fA/cm2

500 or 1000 fA/cm2

tB=200,300,500,1000 ms 



REDUCING J 0,AL

1000

M. Rauer et al, IEEE JPV, 2013

500 fA/cm2

Å 7 um Al-BSF

Å 2.5 um B-Al BSF



QUOKA 3D

RESISTANCES

Al
Ag

n-Poly

1 / 1.5 / 2.0 Wcm
3 mWcm2

3 mWcm2

80 W/sq



QUOKKA 3D 

METALLIZATION OPTION 2

LCO
Base Ag

Half pitch

Half

LCO pitch

Emitter

Computational unit cell



ASSUMED AL COVERAGE

LCO Ag

Al print

80 um

30 um

50 um

130 um



VOC

J0,Al=1000 fA/cm2 J0,Al=500 fA/cm2

pitch [mm]

0.60

0.75

1.00

pitch [mm]

0.60

0.75

1.00

wt= 145 mm

tb= 500 ms

rSi=1.5 Wcm



AL CONDUCTION

Assumptions

Rsh [mW/sq]

BSF: 25,000 

Al-Si alloy: 4 

Al-bulk: 16

J. Krause et al., Sol. Mat. 95 (2011)



FF

J0,Al=1000 fA/cm2 J0,Al=500 fA/cm2

pitch [mm]

0.60

0.75

1.00

pitch [mm]

0.60

0.75

1.00

Internal, line, contact

resistance

wt= 145 mm

tb= 500 ms

rSi=1.5 Wcm



EFFICIENCY

J0,Al=1000 fA/cm2 J0,Al=500 fA/cm2

pitch [mm]

0.60

0.75

1.00

pitch [mm]

0.60

0.75

1.00
wt= 145 mm

tb= 500 ms

rSi=1.5 Wcm



EFFICIENCY

wt = 145 mm

finger pitch=750 mm

dot pitch=60 mm

rSi=

1 Wcm

2 Wcm

rSi=

1 Wcm

2 Wcm

J0,Al=1000 fA/cm2 J0,Al=500 fA/cm2



LAB PROCESS RESULTS

A B

n-Polyi-Polyn-Poly



PROCESS A1 ( ETCH BARRIER PRINT)

1 2 3 4

5 6 7 8

Al
Ag

Oxide & n-poly Etch barrier dielectric Barrier printing Etch n-poly

Etch barrier removal Double-sided

Al2O3-SiNx

PERC-like

laser contact opening

PERC- like

Metallization & co-fire



PROCESS A2 ( ALL LASER)

1 2 3 4

5 6 7 8

Al
Ag

Oxide & n-poly Etch barrier dielectric Etch barrier

laser 1 opening

Etch n-poly

Etch barrier removal Double-sided

Al2O3-SiNx

PERC-like

laser 2 opening

PERC- like

Metallization & co-fire



IMPLIED -VOC

Al2O3-SiNx

Al2O3-SiNx

n-Poly

Test structure Cell precursor

npoly

base



IMPLIED -VOC

Al2O3-SiNx

Al2O3-SiNx

n-Poly

Test structure Cell precursor

npoly

base

J0=6 fA/cm2 J0=5 fA/cm2



IMPLIED -VOC

Al2O3-SiNx

Al2O3-SiNx

n-Poly

Al2O3-SiNx

n-Poly

Al2O3-SiNx

i-Poly

npoly

base

Test structure Cell precursor Test structure Cell precursor


