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A. CLASSIFICATION OF SUBJECT MATTER
INV. C23C14/06 c23c14/58

According 1o International Patent Classification {IPC) or to both national classification and IPC

B. FIELDS SEARCHED

c23c

Minimum documantation searched (classification aystam followed by classification symbols)
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page 8642

page 8648, right-hand column; figure 4a
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20-24,
26-29

I:' Further documents are listed in the continuation of Box .

|:| See patent family annex.
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considered to involve an inventive step when the document is
combined with one or more other such decuments, such combination
being obvious to a person skilled in the art

"L" document which may throw doubts on priority claimi{s) or which is
cited ta establish the publication date of another citation or other e
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other

* Special categories of ¢ited documents :

pe g "T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Data of the actual complstion of the imernational search

8 June 2023

Date of mailing of the international saarch raport
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Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik
Tal. (+31-70) 340-2040,

Feoe: {+31-70) 340-3016 Schuhmacher, Jorg

Authorized officer

Form PCTASA/Z10 (second sheet) (April 2005)

10

20

30

40

50



(37) JP 2025-509409 A 2025.4.11
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PCT/GB
INTERNATIONAL SEARCH REPORT

Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemalional search report has not been established in respect of certain claims under Article 17(2){a} for the following reasons:

1. D Claimg Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. || Claims Nos:

because they relate to parts of the international application that do not comply with the prescribed requirements 1o such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and ars not drafted in accordanca with the second and third sentences of Rule €.4(a).

Box No. lll Cbservations where unity of invention is lacking {Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this intemational application, as follows:

see additional sheet

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

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims far which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims;; it is covered by claims Nos.:

1, 4-15, 20-24, 26-29(all partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D Na pratest accompanied the payment of additional search fees.
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International Application Na. PCT/6B2023 j050577

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 4-15, 20-24, 26-29(all partially)

Physical vapour deposition methcod for producing a mixed
halide perowvskite material using a first and second matal
halide precursor perovskite and an inorganic halide
precursor to form a wherein the perovskite

material has formula (I): ARaA'b A''cA'''dBxB'l-x (XyX'l-y)3
wherein; A is a monovalent inorganic cation; A' is a first
monovalent corganic cation; A" is a second monovalent organic
cation; A"' is a third monovalent organic cation;

wherein all A cations A, A', A" and A" are different from
each other and;

B is a divalent metal cation; B' is a different divalent
metal cation to B;

X is a halide anion; and X' is a different halide anion to
X;

Q<=a<l

0<=b<=1

D<=c<1

0<=d<1l

at+b+etd=1

0<=x<1

and O«<y<l, characterized in that a=1l and b=c=d=0

2. claims: 1-24, 26-29{all partially)

Physical vapour deposition method for producing a mixed
halide perovskite material using a first and second metal
halide precursor perovskite and an inorganic halide
precursor to form a wherein the perovskite

material has formula (I): AaA'b A''cA'''dBxB'l-x (XyX'l-y)3
r

wherein; A is a monovalant inecrganic caticn; A' is a first
monovalent crganic cation; A" is a second mconovalent organic
cation; A"' is a third monovalent organiec cation;

wherein all A cations A, A', A" and A" are different from
each other and;

B is a divalent metal cation; B' is a different divalent
matal cation to B;

X is a halide anion; and X' is a different halide anion to
X;

O<=a<=1

O«<=b<=1

0<=c<1l

O«<=d«1

at+b+ct+d=1

Ox=x<1

and O<y<l, characterized in that 0 < a < 1
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

3. claims: 1-24, 26-29(all partially)

Physical vapour deposition methed for producing a mixed
halide perovskite material using a first and second metal
halide pracursor perovskite and an inorganic halide
precursor to form a wherein the perovskite

material has formula (I): AaA'b A''cA'"'dBxB'l-x (XyX'l-y)3
r

wherein; A is a monovalent inorganic caticon; A' is a first
mconovalent organic cation; A" is a second mconovalent corganic
cation; A"' is a third monovalent organic cation;

wherein all A cations A, A', A" and A" are different from
each other and;

B is a divalent metal cation; B' is a different divalent
metal cation to B;

X ie a halide anion; and X' ie a different halide anion to
X;

O<=a<=1

Q<=b<=1

0<=c<1l

Q<=d«<l

at+b+c+d=1

0<=x<1

and 0<y<l1l, characterized in that a=c=d=0 and b=l

claims: 25, 30

A method of making a multi-junction photoveltaic device
comprising twoe or more subcells and a multi-junction
photovoltaic device comprising two or more sub-cells
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