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F2. HEBINAHRINOEES, Cy7—NHSECOisDFIC 150mgL '¢o
QYBINInt. JscOE ; AIfANXOFEEOFEIIOPDLT, REIXEHANRE

WZET D,
Y < 7=
Ghes = Int. Jsc Voc FF PCE
SRE &7 HF QY % (mAcm?2) (V) % %
(#m™2)
Cy7-NHS 4.28%1020 20+1
CO:8DFIC 6.98X1020 25+3 IR IES R
A 6.98/4.28=1.63 25/20=1.25
EHBRA-1 %
(0% VIS %5) 9.14X10 100 10.3 1.05 80 8.65
=R -2 1.11X102 100 13.5 1.05 80 11.34

(20% VIS #5.)
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3. 11A~11BiZx7T, BRbzy P~y NPV, G777 748
FOBRNKHAZETHTLSCONREE T A —FDEL
% Int. Jsc Voc FF PCE
SN
# FEH PV G mAem?) (V) % %
1 S 8 0.56 045 57 0.14
|
2 2 1.03 0.42 57 0.25
Cy7-NHS  -=-------
3 8 0.50 099 80 040
GaAs
4 2 0.91 0.99 80 0.72
5 i 8 1.10 0.45 57 0.28
|
6 2 1.89 0.47 56 0.54
CO8DFIC  --=-=----
7 8 0.95 099 80 0.75
GaAs
8 2 1.78 0.99 80 1.41
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#F4. EINTZLSC/ TLSCT A ADHE
QY P A R AVT PCE LUE
& N2 Tj‘

6 % (cm?) % CRI by o

COi8DFIC

CRBFZ) 25+3 5.08%5.08 74.4  80.0 1.24 0.92

(TBA)2MosClis NCs 50-55 2.5%2.5 84.0 94.0 0.44 0.37
Cy7-NHS 20+1 2X2 86.0 94.0 0.40 0.34
Cy7-NEt,-| 26+1 5.08%5.08 771  75.6 0.36 0.28

CdSe/Cd1»ZnyS 40 10.16X10.16 84.8 91.0 N/A>=f N/A

Si QDs 4615 12X12 83.02 841 N/A>=f N/A

CdSe/CdS 45 21.5%1.35 9492 892 N/A>ef N/A

CulnS2/ZnS 56 2.2%2.2 N/A®  N/A 8.714 f N/A

gem-£'L Ty 52 2.5X2.5 N/A®  N/A 0.32 N/A

. 16 (UV) . .
SINc:t-U(5000) 8 (NIR) 7.6X2.6 99.02 97.7 N/A N/A

CulnS2/ZnS 66 10X10 43.7°  76.9 2.18 0.95

Mn:CdxZn1xS/ZnS 7842 , 888% 955 13047 115

CulnSe,/ZnS 65-75  10-24XT8.24% g 042 18e9at 015
CulnSe,S,.4/ZnS 404 12%12 4562 771 N/AS®T  N/A
Cu:CdSe/CdS NPLs ~40 10%10 N/A®  N/A  0.003f N/A
CulnS,/CdS NCs ~45 7.5X7.5 70.12 822 N/A>&f  N/A
PbS/CdS 40-50 2%1.5 53.0° 656 N/A>ef N/A
CdSe/CdxPb1,S 40 7X1.5 N/A® N/A 1.15%¢f  N/A

Mn:ZnSe 53 2.5X7.5 N/A®  N/A  N/A®>ef  N/A

CdSe/CdS 82 2X2 N/AP  N/A  N/A®eT  N/A

bPDI-3 . ot

LR 508 97.7 20%20 56.020 57.0 1.90 1.06

LR 305 . i

CRS (40 - 5%5 N/A N/A 7.1 N/A

NT L _ b .

PHTPEP) 50 2.5%2.5 N/A N/A N/A N/A
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2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful intermational search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent clairns and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIf Observations where unity of invention is laeking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:
Seo extra sheet(s).

1. I:‘ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. !:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additionat fees.

3 D As only some of the required additional scarch fees were timely paid by the applicant, this international search réport ¢tvers
only those claims for which fees were paid, specifically claims Nos.:

4, K{ No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
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Continued from Box No. Ill Observations where unity of invention is lacking

This application contains the follewing Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be ined, tha appropriate additional examination fees must be paid.

Group |, clalms 1-16, is drawn to a transparent luminescent solar concentrator {TLSC) comprising a kght utilization efficiency (LUE) of
graatar than or squal to about 1.

Group ll, claims 17-32, is drawn o a transparent luminascent solar concentrator (TLSC) comprising a powar conversion efficiency (PCE)
of greater than or equal to about 1% and an Ib°l value of less than or equal to about 25.

Group I, claims 33-76, is drawn to a transparant luminescent sclar concentrater (TLSC) comprising: a luminophore having both a
strangest absorbance maximum and a strongest peak emission greater than or equal to about 650 nm.

The inventions listed as Groups |, || and |ll do not relate to a single genaral inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or comasponding special technical for the following reasans: tha spacial technical featura of the
Group | invantion: a light utilization efficiency (LUE) of greater than or aqual to about 1 as claimed therein is not present In the invention
of Groups il and lIt. The special technical feature of the Group Il invention: a power cenversion efficiency (PCE) of greater than or equal
to about 1% and an 1”1 value of less than or equal to about 25 as claimed therein is not present in the invention of Groups | ar Hll, The
spacial tachnical feature of the Group lll invention: a strongest absorbance maximum and a strongest peak amission greater than or
aqual te about 650 nm as claimed thereln is not present in tha invention of Groups | or |1

Groups |, Il and 11l lack unity of Invention bacause even though tha inventions of these groups require the technical feature of a
transparant luminascant solar concantrator {TLSC} compriging: a luminophora; and a waveguide that guidas light emitted from tha
luminophore, this technical feature is not a spacial tachnical feature as it does not make a contribution over the piior art.

Specifically, US 2019/0326460 to California Institute of Technology teaches a transparent luminescent salar cancentrator {TLSC)
comprising: a luminophore; and a wavaguide that guides light amitted from the luminephore {Paras. [0035-0038], [00486]).

Sinca none of the special technical features of the Group |, Il or 1ll inventions are found in more than one of the inventions, unity of
invention is lacking. .
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