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Quad tester (R000131)

RS fitted (Ω) 3

PCEMPP (%) 16.3

FFREV 0.77

JSC REV (mAcm-2) 19.0

VOC REV (V) 1.11







Challenges

Intrinsic to the perovskite 
material

Intrinsic stability 

Phase stability

Perovskite Solar Cells

Toxicity

Device Stability & 
Performance

Thermal Degradation

Moisture sensitivity



Estimated 90% of the published literature on PSC use the formulation MAPbI3 for the absorber layer.

This material presents the following features
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MAPbX3
60C

N. Onoda-Yamamuro et al. J. Phys. Chem. Solids, 1992, 53, 277

Roger H. Mitchell, Perovskites: Modern and ancient, 2002, Almaz Press Inc.
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Topsheet

Backsheet

Encapsulant
EVA

Silicone

PVB

Ionomer

Encapsulant
EVA

Silicone

PVB

Ionomer

Tabbing & stringing wire

Interconnection, soldering

Glass

Tedlar

Glass

Edge exit 

Back exit

•

•



>500h @ 85 C-85%RH
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No visible change

• Scalable encapsulation process compatible with standard module assembly process



Perovskite Targets

Test Details Performance

Light Soaking
60oC illuminated under MPP 

loading
<10% drop in 1000 hrs

Thermal cycle -40 to +85oC <10% loss in 200 cycles

Damp heat 85oC, 85% rh <10% drop in 1000 hrs
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Cell area (cm2) 1

Illumination (mWcm-2) 765

Temperature (oC) 85

Load Resistive MPP



Efficiency (MPP) 20.3% Efficiency (MPP) 19.5%
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Efficiency (MPP) 17.0% Efficiency (MPP) 16.3%
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Efficiency (MPP) 20.2% Efficiency (MPP) 19.6%
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“Non-recycling products”



C

Si 

Ge

Sn 

Bi Pb

Ionic character

Electro neutrality?

Homovalent Lead substitutions

1) DFT/LDA scalar relativistic

2) Fully relativistic band gap 

Filip et al. Nature. Com. (2014)

Filip et al. J. Phys. Chem. C. (2015)

VB: Halide p states + Lead empty s states

CB: Lead p states

T. Baikie et al. J. Mater. Chem. A. (2013)





For 100MW of existing capacity upgraded to perovskite:

• Calculated using “Factory Commander” model from Wright, Williams & Kelly - www.wwk.com

• Industry-standard software, widely used by semiconductor and PV manufacturing companies

Volume

production setup

Pilot production 

setup

Capital expenditure $16.5m $25.5m

Added production cost per cell:

Materials $0.11 $0.11

Equipment amortisation (inc.

depreciation, labour & overhead)
$0.11 $0.15

Total $0.22 $0.26

Assumptions:

- 7-year asset life

- 80% materials utilisation

- 90% equipment utilisation

hwww.wwk.com


Base cell

Cell output Watts 4.5

Cost per watt $/W 0.33*

Total cost of 1 cell $ 1.49

Upgraded cell

5.4

0.32

1.71

0.22**

4.5 x $0.33

$1.49 + $0.22

$1.71 5.4

+20% cell efficiency

Extra production cost to upgrade cell

**verified in a 3rd party manufacturing cost model

* U.S. average 2015, source: GTM Research



Data: GTM Research
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Cell

Module conversion

BOS & soft costs

$1.33/w

$2.05/w

$3.50/w

$2.00/w $1.98/w

-$0.07

(3%)

$1.75/w

-$0.30

(15%)

Reduce cell 

cost by 20%U.S. average PV installation costs, 2015

(inc. added cost 

of $0.22 per 

cell)

At a 1GW scale, a saving of $0.30 per watt 

equates to a total saving of $300m
57% 29%14%

2015 

installations split
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