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Optimum bandgaps (red dots) for
maximum MEG PCEs for various
solar concentrations of: 1, 2, 5, 10,
20, 50, 100, 200, 500, 1000 up 46
300 for the L2 MEG characteristic.

Silicon based nanocrystals Si-ncs (PV compatible, non-toxic)
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Doping and surface control of Si-ncs at quantum confinement

Note that above 10X, PCE always increases with
decreasing bandgap

Carrier multiplication (CM) in nanocrystals enhanced under concentration light
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Phosphorus & Boron
doped Si-ncs suspended
in ethanol
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RF microplasma Collid:sincs liauid_| | c tiwid_ | | colid:Sincs +iauid Well dispersed and stable after surface engineering
(@)  wSines (b) /&\ 2 H, e- reacts with ethanol remove the H and produce the CH,CH, O ions.
s / RFPlasma p-Si-ncs are e- deficient== surface radicals can easily react and replace the Si-H
H,0+e — OH+H+e CHCH,0H + & — CHyCH,0 +H termination with Si-O-CH,-CH, passivation
(S%)z—'sb‘“"@ R ——_ CH,CH,O" may not be reacting with surface of n type Si-ncs
. ; . 1.cH.0H
X = & PN n type Si-ncs preferentially react with H,0, produced during the processing.
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Surface engineered Si-ncs used as PL convertor Ultrathin films < 30 nm with smooth surface
*Reduction of thermalization losses <2 nm roughness made from engineered Si-ncs
*Increase the collection probability PL films deposited at low angle and different
*Avoid degradation of polymers GLASS
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high PL efficiency (QY around 30%) PTB7/[70]PCBM e o
, . . Al s .
Stable Si-ncs in water s i
Introduction of Si-ncs into water soluble poly(4-styrenesulfonate) ; :
(PEDOT-PSS) e
no Sincs Voceozsy
s [ S e T t solar cells deposition at
£ Stncs in TN : ransparent solar cells deposition a
= Z
B i room temperature
o] ssce1253mAcme 3 Spiro-OMeTAD
5 Voc=0.76V 5
° \ Si-nes - — 0.124 —o—dark
ww 02 a:/onage/\o,n ) ' ot 4 Conversion of high - . § 0.104 sa%_ﬁ
: . ' energy photons (<400 nm) 500 S
1 s - ” Red-emission (~500-750 & ZZT q"a,%
g “ / vy 60 X nm)via PL E 0.02 ™
: I : i, Enhanced EQE in the 3 o S
=1 g r . blue region where PL of 002 ‘ —
] o0 . 01 00 01 02 03 04 05 06
R - Si-ncs occurs. Voltage [V]

Wavelength / nm 100 200 300 400

Trradiation / mW/cm? Nanoscale, 7, 11566, 2015.

Surfactant free microplasma surface engineering of doped Si-ncs and enhanced PL quantum yield and stability in water for n doped Si-ncs
Surface engineered Si-ncs in solar cells == PL down shift convertor == enhancement of the photocurrent up to 30 % under
concentrated light

Photoluminescent ultra thin films (< 30 nm) and solar cells successfully made from surfactant free surface engineered Si-ncs




