REPLACEMENT SHEET
WO 2025/137095 PCT/US2024/060760

1/25

-
o

Tandem Cell/Module

Glass 1105
Transparent Conducting Oxide

(TCO) T 110

Hole Transport Layer (HTL) 1115

Perovskite 4120

Electron Transport Layer (ETL) 1125

Transparent Conducting Oxide 1130

(TCO)
Encapsulant 4135
Silicon Solar Cell 140

{

Glass or Backsheet —145

FIG. 1

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

2/25

W
(=]
o

|
I Generate a substrate comprising a first |
I transparent conducting layer and a hole |__ 310
: transport layer !
! I

Apply one or more perovskite
precursors to the hole transport layer  [— 320

I I

! Apply one or more additional !

I perovskite precursors to the hole !

! transport layer r 330
|

| |

! Perform one or more processing I

| operations to the perovskite precursors — 340
! to generate a pervoskite layer :

|

Apply and electron transport layerto | _ 350
the pervoskite layer

y

Apply a second transparent
conducting layer to the electron — 360
transport layer

y

Apply an encapsulant to the second

transparent conducting layer — 370

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

3/25
310
Provide 3 sebstate e 31T
3

Apply ouie or more fivst franspavent
conductive materials to the substate
to fonmm a Sost anspavent conductive
lavey

k.

Apply one or more hole franspaort 313

lavers fo the transparent conductive oA
1

laver
|
WWWWWW e o ¥
Z Perform one ormore Bhogrphy 314
| operations on the hole transport layer o
Lut van an W WRRA ARA WA WA AR A AR SRR WA AR WRAR WA SRR VAN MR VWA SRR VAR W SRR WAL VR v

FIG. 3



WO 2025/137095 PCT/US2024/060760

4/25

Provide a substrate comprising a first

transparent conducting layer, a hole 341

transport layer, and one or more
applied perovskite precursors

Y

Perform one or more processing

operations on the perovskite 342

precursors to generate a perovskite
layer

Apply one or more additional layers to
perovskite layer

|

: Perform one or more lithography |

: operations on the one or more — 344
! additional layers :

FIG. 4

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

5/25

w
[=]

Provide a substrate comprising a first
transparent conducting layer, a hole  |—351
transport layer, and a perovskite layer

A 4

Apply an electron transport layer to

the perovskite layer — 352

|
Perform one or more lithography !

operations on the electron transport | 353
layer !

FIG. 5A

SUBSTITUTE SHEET (RULE 26)



N LA LIV N |\ e |

WO 2025/137095 PCT/US2024/060760

6/25

[
[=2]
[=]

Provide a substrate comprising a first
transparent conducting layer, a hole
transport layer, a perovskite layer, and [— 361
an electron transport layer

A 4

Apply an second transparent
conducting layer to the electron — 362
transport layer

Apply one or more busbars to the
second transparent conducting layer

|

: Perform one or more lithography |

| operations on the second transparent 364
! conducting layer or the busbars :

FIG. 5B

SUBSTITUTE SHEET (RULE 26)



REPLACEMENT SHEET
WO 2025/137095

-_—

[=]

7/25

PCT/US2024/060760

Provide a substrate comprising a hole
transport layer

— 1310

A

Apply a lead layer to the hole
transport layer

— 1320

A 4

Apply an organic halide salt layer to
the lead layer

— 1330

A 4

Apply a halide layer to the organic
halide salt layer

— 1340

A

Perform one or more processing
operations to form a perovskite layer

— 1350

FIG. 5C

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

6000 FIG. 6
\\\\\\\
6050 i

P 6024 6014

V
7012 7020 y

FIG. 7



WO 2025/137095 PCT/US2024/060760

9/25

FIG. 8A

7020

Slot jet (air knife) 7099 /

7012

Entrained gas

7011 (_,/'

7013 Boundary layer

—

Moving

Quenching zone } 6001

L (rapidmass substrate
\ ! transfer desirable)
_ i i
% = Slow Pre-drying
§g| (undesirable) Inclined Slot Jet
k-
3 8
E .

Substrate Position

FIG. 8B

NN

NN

|

\\\\\\\\\\\\\\\\\\\\\\\\\‘
\\' «—
High viscosity IO i inHrOTSTSsOS,O,:O ) \e—— Gas pressure
liquid \\V\\\\i\\\%\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
R Y
k\ \\\\\\\\\\\\\\\\\\\\\\\7\\\\\\\\\\‘\\“
/

Formation of air fingers

FIG. 9

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

10/25

FIG. 10A

Slot jet (air knife) 10020

= NN
@

Boundary Iayer_

—
W

i Quenching zone | 6001

Substrate
speed U (rapid mass transfer}
A deSirabIe)

5 More Pre-drying ideal
? *qc: (undesirable)
£ & | Less Pre-drying with gap- w/gap plate
3 8 plate
s° Air knife

»
>

Substrate Position

Reduced flow due to viscous shear on walls and narrow gap.

Narrow gap may be created using a
solid block or just a flat plate (optionally reinforced to maintain shape)

FIG. 10B

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

11/25

FIG. 11A

11040

L Boundary layer

+ Quenching zone
{ rapid mass transfer |
desirable)

o) More Pre-drying - ideal

q@ g (undesirable)

£ 8| Less Pre-drying with baffle- wibaffie plate
83 plate o

(25 8 Air knife

Substrate Position

Reduced flow due to viscous shear on walls and narrow gap,
and dissipative vortices created by baffles.

Suction may alternatively be applied to baffles to draw the
back flow away from the substrate.

FIG. 11B

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

12/25

FIG. 12A

Quenching zone : A

\
! . : N
: (rapid mass transfer: N 6001
; desirable)
4
s
]
g = .
o _@ Slow Pre:—drymg
© o (undesirable)
cT )
2 Q
““\“\m\“\w“mw“\\«\ oo AN
— N ——

Substrate Position

FIG. 12B



Mass transfer

WO 2025/137095 PCT/US2024/060760

13/25

FIG. 13A

13000

Cold Slot jet (air knife) Hot Slot jet (air knife)

13012 13022

i Quenching zone i

P i 6001
i (rapid mass transfer
desirable)
A a2
[}

_g Reduced Pre-drying due to g
'u% low temperature here g
©
: N 5

Substrate Position

FIG. 13B

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

14/25
14000
\
1j030 FIG. 14A
14034 ot 14032
Cold Slot jet Cold E".’f”et Hot Slot jet
(air knife) (air knife) (air knife)

14012 14040 14050 14022

14010

Low temp but thin
boundary layer (fastdrying but low

1 chemical reaction rate in film) Figh temp but tin boundary ayer 4 o
5 . : fast kintics and drying =
B € f ©
ok Low temp and thick <.
2 E boundary layer 5
© O
=

Substrate Position

SUBSTITUTE SHEET (RULE 26)



RKEFLAVENVIEN T OSncCE |

WO 2025/137095 PCT/US2024/060760

15/25
FIG. 15A
15000
P
5011 15001|15012|15002| 5013|15003|15014|15oo4|15o15|
I "
Ko 7AurA P ARFAPALFAIAWL
6001
15050

v

vw

FIG. 15B

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

16/25

FIG. 15C 15080

1
5?8 |15013|15003|15014|15004|1501 |
. S AN ﬁ

1
\\\\\ \\\\\\W

V

Yy

6001

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

17125

16040  Cold Slotjet 16910 16020 Hot Slot et
(air knife) / \ J

(air knife) 16020
Reflection method zi 45 ncident beam

Transmission/absorption method

FIG. 16

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095

N

(=]

18/25

PCT/US2024/060760

Provide a silicon solar panel

— 2010

A

Fabricate perovskite on the top glass
of the silicon solar panel

— 2020

A

Laser scribe the perovskite to generate
perovskite solar cells

— 2030

A

Connect the cells of the silicon solar
panel to the perovskite solar cells to
form a tandem module

— 2040

y

Encapsulate the module

— 2050

FIG. 17

SUBSTITUTE SHEET (RULE 26)



WO 2025/137095 PCT/US2024/060760

19/25

S

ST

\\Q\\\“\\\\W\\W\\ W@‘\\\\\\ \\\\\\\\\\\\\\\ \\\\\\\\\\\&i&\
R Mtk

o

AT NN \\\\\\\\\\ R R
Ll
\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\ \\\\\\\\\\\\ \\\\\\\\\\\\\ \\\\\\\\ \\\\\\\\&\\\\\\\\\\\\\\Q
s R TN RN Y
\\\\\ \\\’%&\\\ \’% \\ \& \\\\\’\\ \& \\\ \\\ \\\\\\\ \\& \\\ \&\\\\\’\\ \j
\b\\\\§\\\\§§§§\\\‘\\\ \\\\‘\\\\\\\\\\\\\\ \\\‘\\\\\\\\\\\\\\\\\\‘\\\ \\ \\\\\\\\\\‘\\\\\;\\\\\\\\
\
wk\ \\\\k\\\k\\k\\ \\\\\\\Q\\\\\\ \\\\«k\\\‘kxk\\ \\\\\\\\‘\\\\\ \\E&\\\\\‘-‘QQ\\\\*
\NWN\WNWWNWWWN\W\\WNWW\NWW«
T R \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
T Y
mmmmmmmm\mmm&
T
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\
RN \\\\\x\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\ \\\‘\\ ‘\\\\\\

\‘Q\Q\\\ \\\\\ \\\\\\\\\\\\\Q\\\\\ s nsg \\\\\\\\
NN \\\\ \\ \\\\\\\\ \\\ \\ \\\\\ \\\ \ \ \\\\\\k\ \\
\§ \\ s \\\\\\&
\&k\‘&\\\ \\“
R

///%

o
////////ﬁ

/w////w//

\\

///

M,

3
//

7
/////‘////%/’

1607

\

o

//////
/

/

\\\\ nn
\\\\\\\\\\\\\\\\\\\\ \ \\\ \\\\\\\\\\\\\\ \\ \\\\\ \\\\\\\\\\\\\\\\\

1608

1603

\\\\\\ .
i N

) \\\\\\ ﬁ\\\\\ NN Y\\\\\\\ \\\\\\\\\\\\\\\\\\ \\\\\\\\\X\\\\\\\\V\Q\\ \\\\\\\\
TR

)

N\

pniay
.*": .
L% “"‘\“\
ot T
£
§
@
LRI
i
=
B ek

HRUOEDL

0

0

___

__

.
_

%

___

7
.

¥
H

160

FIG. 18



WO 2025/137095

20/25

1701

§

RN
R

I

//,/:‘/)///7/5//9/;,:,'

i

PCT/US2024/060760

FIG. 19



PCT/US2024/060760

WO 2025/137095

21/25

=

oot

\

M-

N\

N

0¢ 'Ol

..

.

N

x
\ i 7 2
..

s

Z




PCT/US2024/060760

22/25

WO 2025/137095

1¢ 'Ol

b i s A s | a0

A i

N

\\\\m

-

_
_
\
.
_
\
_
-
_
\
\

-

.

.
N
.
m
\
.
\

.

s

i i s

w

i




WO 2025/137095 PCT/US2024/060760

23/25

FIG. 22A

22022 22023 22024
Qusnchifinnesd §§ﬁxt Array {ﬁéﬁﬁ&s&?i}

22000 22021

22020
22010 ;

Siot die

N \\\ \x
\ \ f Sf

N . .
“aeh sh pod suppliedhdh diferaptoontrait fow
rate, temparaling, and vapo Lumposition

%

_

w2

Halatve apead U

22050 - :
\\_\\ 3

Optlical excilationidetection array \
22051 -

\\\\\\\\\\\\\\\\\\\

g N \\
\ N % i g \
P8 R

D X 3
D \\\\\\\\\\\\\\\\\\\\\ +
N Nl
N \\‘

\«\\&\\\w\\&'\ g

g § 3

> X T s '-\\_:

N \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ K \ .§ \\\\\_.\-\ ERRRRRRRSEENY "\\\ ,-\\%\\\\\\\s\\\\\\\\\\\\\\\\\\\ \

NS N & & X N \

o N N ) N §
- : N

FIG. 22B



PCT/US2024/060760

24/25

WO 2025/137095

4¢€¢ Ol

Fri

vVeEC Ol

v

wa.&w\\x e I T A 7 T ”...”. / \\“\“\&

Bz




WO 2025/137095 PCT/US2024/060760

25/25
1230
1201
(
1235 -
1215 1220
1240
1210 1225
FIG. 24

SUBSTITUTE SHEET (RULE 26)



