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Where ultimately?Where ultimately?
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25% 25% 
World’s World’s 
energyenergy

1% World’s 1% World’s 
electricityelectricity

Photovoltaics - Electricity from Sunlight UNSW



German grid: May 2011

DE 27GW wind; 17GW PV 5/11DE 27GW wind; 17GW PV 5/11
Peak demand 62GW (>20% solar)

Peak conventional 47.2GW
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German grid: May 2011

DE 27GW wind; 17GW PV 5/11DE 27GW wind; 17GW PV 5/11
Peak demand 62GW (>20% solar)

Peak conventional 47.2GW
www.transparency.eex.comwww.transparency.eex.com
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CostCost do n rapidldo n rapidlCost Cost –– down rapidlydown rapidly

Photovoltaics - Electricity from Sunlight UNSW



CostCost “Learning b doing”“Learning b doing”Cost Cost –– “Learning by doing”“Learning by doing”
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Polysilicon Polysilicon 
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Cheaper polysiliconCheaper polysilicon

Average Spot 

(PV Insights)
$35$35 $31$31 $25$25
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Poly to wafersPoly to wafers

800 kg800 kg
2009 LDK2009 LDK

1.1m1.1m
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Poly to wafersPoly to wafers

Gen 8Gen 8

Gen 6Gen 6

Gen 5Gen 5Gen 5Gen 5
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SEMI d
2012:  32 wafers/cm2012:  32 wafers/cm

2020: 42 wafers/cm (slurry)2020: 42 wafers/cm (slurry)SEMI roadmap2020: 42 wafers/cm (slurry)2020: 42 wafers/cm (slurry)
43.5/cm diamond43.5/cm diamond

www.itrpv.netwww.itrpv.net
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Improved efficiency: 20% and beyondImproved efficiency: 20% and beyond
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Improved efficiency: LDSEImproved efficiency: LDSE

p- type
substrate

Photovoltaics - Electricity from Sunlight UNSW



Improved efficiency: 20.3% Pluto cellImproved efficiency: 20.3% Pluto cell

p- type
substrate
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Other approaches: HIT cellOther approaches: HIT cell
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Other approaches: EWT cellOther approaches: EWT cell
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17.5%17.5%

SEMI roadmap
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60 156mm cells 60 156mm cells 
~1.65m^2~1.65m^214.2%14.2%
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Si photovoltaicsSi photovoltaics

Wh lti t l ?Wh lti t l ?. Where ultimately?. Where ultimately?
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Thermodynamic efficiency limitsThermodynamic efficiency limits

 ≤ (1-TAS /E ) = 93 3% (direct) = 73 7% (global)
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Third generation optionsThird generation options
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c-Si tandem

EExp

Free choice or SiFree choice or Si
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Si waferSi wafer--based tandem stackbased tandem stack
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SummarySummary

.  .  Silicon hard to dislodge!Silicon hard to dislodge!gg

.  Rapidly moving target (ASP <$1.00/W Q1/12).  Rapidly moving target (ASP <$1.00/W Q1/12)

.  Peleton vs breakaway effect .  Peleton vs breakaway effect –– but no finish line!but no finish line!

.  Where ultimately? .  Where ultimately? –– cheap, clean substrate for 40% tandem?cheap, clean substrate for 40% tandem?
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