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Meeting scheduleMeeting schedule

1:00 Growth & Char. Update Matt

Growth Modeling  Arvind

Growth Modeling II  Solmaz

Surface DFT Yanning

Bulk DFT Jun

X‐ray Characterization Ming
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Thin Film Growth ActivitiesThin Film Growth Activities

CVD
• good ~1 cm2 pyrite films on glass (test substrate)
and molybdenum-coated glass (device substrate)and molybdenum coated glass (device substrate)

• not yet successful in scaling up to larger substratey g p g
sizes

l i  id  th t di  f  it  th• conclusive evidence that sodium favors pyrite growth

• strong evidence for homoepitaxial growth of pyrite on• strong evidence for homoepitaxial growth of pyrite on
thin pyrite layers, even with conditions that normally
give marcasite → avoids the need for sulfur annealing
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Thin Film Growth ActivitiesThin Film Growth Activities

http://cfse.uci.ps.eduhttp://cfse.uci.ps.edu4



Thin Film Growth ActivitiesThin Film Growth Activities

CVD cont.
• proceeding with optical (UV-Vis, PDS, SE) and
electrical (Seebeck, conductivity) characterizationelectr cal (Seebeck, conduct v ty) character zat on
of optimized films

• Hall effect experiments are unsuccessful (in-plane
mobility too low) → attempting Hall measurements
n indi id l inson individual grains

• starting to make solar cells based on FeS2/ZnS andstarting to make solar cells based on FeS2/ZnS and
FeS2/CdS junctions
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Single Grain Hall MeasurementsSingle Grain Hall Measurements
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Initial Solar Cell DesignInitial Solar Cell Design
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Thin Film Growth ActivitiesThin Film Growth Activities

Nanocrystal ink
• little progress since first paper (January) 
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Thin Film Growth ActivitiesThin Film Growth Activities

Nanocrystal ink cont.
• Solmaz and Sean will study the sintering of pairs of
nanocrystals by SEM to assist the modeling effort nanocrystals by SEM to assist the modeling effort 

http://cfse.uci.ps.eduhttp://cfse.uci.ps.edu9



Thin Film Growth ActivitiesThin Film Growth Activities

Molecular inks
Fe-S ink Fe(acac)3 ink
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Thin Film Growth ActivitiesThin Film Growth Activities

Molecular inks
• large grain, rough, often porous films with sulfur

annealing at relatively high temperatures (>500°C)annealing at relatively high temperatures ( 500 C)

• denser, more uniform pyrite films with H2S annealing
at lower temperatures (350-450°C) 

nn lin  n l ss i s p  p it  (s di m ff t)• annealing on glass gives pure pyrite (sodium effect)

• conditions for Mo-coated glass now being worked outconditions for Mo coated glass now being worked out

*Initial goal is to dial-in conditions for good films of any 
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thickness on either substrate, then characterize them 

fully and start making junctions.  
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Thin Film Growth ActivitiesThin Film Growth Activities

Molecular inks cont.
• Fe-S ink is our best shot at making very pure
pyrite films (no C, O, halogens). We will determinepyr te f lms (no C, O, halogens). We w ll determ ne
Fe:S with RBS and impurity concentrations with SIMS
and ICP-MS (Evans Analytical) 

• adding Na2S to the ink favors pyrite growth 

• initial results show that adding zinc to the ink may be
making Fe1 Zn S2 (as hoped)  but more data needed  making Fe1-xZnxS2 (as hoped), but more data needed  

• paper on initial aspects of this work in the spring
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