WO 2022/212260 PCT/US2022/022151

W L.’s\\ \Q\\Shan—s&m&(é
NS .,
N % §
Lavdr 1 whh field 3 Virice
siready sssernbled coils \\“Q"

A subzed of finlde have
«~ been picked up Y the 7C 4%
from the sourpe substrgte
-""M«
N el
ingulsted feddh. Bhack colored
\{a:ad containg 3 known Bad die

N
N

R
\\-. o
N

1/99



WO 2022/212260

Bowraadproductfisermadiste
rubstrate Wik cidpies

Jirdnnssine
e ekeroagaick
I~ E%.x‘ & m§ce fe%vﬁ
* At & R
‘"i\.ﬁ,_..f" b instance, fiber.
based)

Dptional Ivsger for
gty metrdngy

§
\

aowren for theves] s

’\Ei 7

Y
§
¥

4 ,%.:':.:’:.:r": ;

X

A3
f
é,a.«»\s,\
vt light.

Optianal fight

sctuation \

imnagger Yo e
SHU man m&agy ‘\\

2psionst tight

e
f’,

\  Cptiosiat
EranspRrend;

thersnally

mnsm:w

sovres For ekl Optigoat wﬁmg\

2/99

relegse (fm savarabhy with

TrnSgarent

\ N

3

N S

PCT/US2022/022151

A
At ¥

E
Dutohping eiatiog
s
§

. .

L-,..,...:.,im.-‘-«..~»«~

X

20 pheranie arysal o
pathvmy for :msﬂe»*’
fight tramsmivsinn

Tep il of gl sptions) photadh wawguide wbsteate 3

A e e e W A ¢ o R .d
<

Qpricead growg ot Y
thermasieniy 5,
noders 5
! y
T

=,

i}
BV
&
sl
e 14
1A
(el



WO 2022/212260 PCT/US2022/022151

2
ol LA P E
;\ L N .
N WA - i“’“} o

/

e

#
Uptinnat cooling H
systemn as&emblgﬁ %\_

boond ) A
PN Ny N0

‘/ :‘ LN
i B
RN o L
by Ty € )
1 A » ~, .
iy E
%
3

3/99



WO 2022/212260 PCT/US2022/022151

crarsi
consrinds
ol

-

A
QA
ptinna micrefabrinated fes n
. sificon ffor ngtance) ta dennect
stationary thevmal actuator
Tlayer so thi moving thermal
ackuabar srme. e all, Yy
- dismeter, for lnstance,

X Ontional
\J‘ " tharmalfy
actuated e

Exsmnplar T with ;
attached felds u By

X

&
o gt boasd bt
Heat exchanger i:sv»’ﬁr' ; {
Thermal ackuator bayed
A

X¥ wotuator ayer {Smem 7N
+ shich snd wade of steirdess
stiend, for instante} £
Proumstic yalve and XY
7 flexars fayers (T totghe]
thicknass, for stance}

Fharraly sonst

PN
€
N

‘ S\

o
PR Y N acteator hepe
NG AR

BOSH, :
POFEBRE %

Zflenure fovar {teo bondg
fayurs 10 truate internal

[‘ Fluid channst with each fage
R2%miw thick, for instape]

O

X !{;‘!er {8 pobyrmasr, ™

N fossssensal, L Ao inssance thet
Top view af | \ ¥ reatas valve seals

o pmeussstic valve' Y i the prewmstic

-_~ o

Peassure manifold laper for

I e

$
4 o
§ coptaining layer vatve larer . + figld bowing [Q.3mm o
§ W Newures fhese. oW valves aoruated © « for instance}
b ¢ sheirostaticsily {for instance} 1 N N
;,* { } Vaeuu suction
i el b Mgyer %S ghick,
'\}5\\\"; { WA Y oy Hptlonel 3 X farinstance)
\ Too§ siationary porton © Mupdary of the G vairm fite pressure %
e oving portion actisadi 1 R W Y
; Quing portios) ctisdion wiy wg}«wéuap between Sield-contacting N ‘
% fackuation uait : e«\ § ) These eould h : ¢ §
\ ALY [oundwy amdthe SRR g optionatly coated with Y, &y
Pl } fxemptar | A Trenable tayers 3 A7 ahard mateeiai suelas N Y
Sptiarsl e , ; k SIR, S, e
sressure Nag, e ;’:ﬁgw ; . PR (;\
Optivnst ‘ i N {') Regions with &R shading ars filled with @ saerificial i ’,}, iy}
T NBCRY o sterial, sueh ax SR, dorieg T faleication. These ragioms B
3

ceuld prawide strichuigl sisbility during aperations sueh s TC

sautrss 43 The N
pin polishing, bt coudd ez 2iched away, for instanse ssiag

T ney it

Yavey edge d §
5 ; vy WY, once the TQ has\%\)eea fahvicated.
Qponat 5
. PRESEQFR SOUISE s . N . by
oF ~ Regtans with | arie imade of milizos, for instancs. L
. ) Y
g Opticnat ~ \\ . %
ANY X R S b
% e

- ~Facuas fine

vithen Fayr showing vacuuw #nd prassurs
vi the ade of the fpysr to sach aciuation

\\ ‘:{np dew of

Y disnbgion
N

4/99




WO 2022/212260

PCT/US2022/022151

VN it
LS o
u\"'ﬂb& o
-~ i ~
A pRiosal wsewT: syt S
St : 1 s‘} ;)
7 The TC vackann wesifold 1id 1
e 1Y

N Optional waiee cois for ragugtiar”

. TCis spshoenlly sesured to the frame ssing
T an annuiar ma‘in@ a0 the periphury

{o
- - st e e o
- S e on e o i o Vi —

< - el R
- ‘?‘ﬁwmw...mma_,..*“,_
W e WA e e ) G0 300 e 0 R e e v T e 0 8 0 K X 0

¥ P Y

<y e X

o~

optionaly hssno @ §

VIR mmﬁ}lds Ars optionsiy
desigand T is aoanner suels shat

the gins da npt feen with ¥ fold hold the
the WA beam pathy Fintidn toy the anifeld pins

suhstrates 1o provide sdded structursl strengsh againg Saging 3¢ grawiiy
NP A e e A s W A A AN S 0 X NG w K TR G AN WA W e AN MR W A W A e M S A e R W TR e e S e e e

Vst suctien i the

“the setardany vacuun msstiold

P

o & steadand aificon
subgtrae, The primary meantfalif rould e made wsing thick s

A s v

iy,

B

e
S
Vones”

.

5/99



WO 2022/212260 PCT/US2022/022151

NN &

N T H H "8t
NN

RN

*'fto&mm layer} .. 3

: e&ﬁ:”:ns Sl e UL S S
3 Dl
5

A N
e CEEEST
L _—

£ \

!\:} SN Lanepr surfi

S \{; of el
3 AV

i

Sxempiar
wistlow divectinng
fe froms & standwrd sicur

wskng thiek sificon R
;
E
3
&
&
b
%,
. ~
i
3,
o

6/99



PCT/US2022/022151

WO 2022/212260

ey
.

.

7 \\ Z 7 \\
- \wﬁw .
7 7 7 \ \ \
7 777 7 7
7 7 % 7 %
T i

7 7 . /
Z 77 7 7 Z 75
_ \\ \“.\ 7 7

B O O R S S O
Z

\\\\\\\\

7/99



PCT/US2022/022151

WO 2022/212260

£ .4
s % 2Ey
weewu
ZElEw

1 Ew
' 8F 3%
,m.ms.a:m,
Erxay
1 & m
fsfig
End ey
3 ¥
Y £
2524
B &R

"

g
6.5
4 1
3 £
824
= % ;&
! 299 % Fen
283 m.s‘.mcm‘i&i,w;}s\;
PEEY: M\WMM
Z z, 8
5 E28 %
KRR T
12558
S EE R
i 1524z
; ¥
4 ‘M,_mmm
e ot & 9z
o & W
¥ p o ow
o -
=%t . }
&1
- R e of -
i s
- u\g
! m.vmf b
; 2 g
¢ & %
¢ % '
aaaaaaaaaaaaaaaa SR A
-
% A,
it
ety
7 o -3

\\W\m\\\\\\\ o,
g )

; “\mw\m\k\\\\\\
Lo \\\k\\\\\\\\\\\

\

Soue su&s&me 2

&@&&\\

e

8/99



PCT/US2022/022151

WO 2022/212260

Grisd of ATUs, sach of which
picks up and aseambles a
single die. Note that each
AT could be actuatable in
one g mare of X, Y, 7 aves,
and have indapenderily
corirniiable pressure and
vasuum supplies,

9/99



PCT/US2022/022151

WO 2022/212260

TRSCALE ¥
{except for
the size of
algnment

snarks)

weecliygh

RESNEN

%,

Y7
o

Sve

o

10/99



WO 2022/212260 N PCT/US2022/022151

e
o
o

s

i -
{Ms{«} E IR £

Optinnal porois Yiter v
Branes o filter particles
et si

the AN TSI i

{
™ Ping to kol NSRISSTIEse
codlt netimsiy N pered
at theiEhise to caduns
contat theGelds,

k!

I ﬁﬁﬁﬂmzﬁ tast i

Gptignat materia adge-Batween p
\hasertould iy
IR
inkjettas 3“\:3};%
£
f o
¥ 3y \\
- RAY

%

‘/"-ﬂ
L,
e,
>
7

X g"
g
X

L

11/99



WO 2022/212260 PCT/US2022/022151

21
TR

Plagging gaterialis dispensed

andfor deositesfat thy tap of e
ﬁ”ﬁ:.i ATR.\This o "f{} @*\V@ﬂt{' e

congmigasion f thelATC fight
interfack by ok pfoagios

3 . .
Optionat parous-filter
§ R particles

o

53 i\\ﬁ@f‘ﬁ'm\ﬁthing
N matgridly X : e a ¢
Vi Aoy ! st
= Vare

P

) £ 1Y

~p Fote for varpum andfor ix A

Bt \ Y & EY
£e3 sre\rqféxihg;ﬁfw ‘

e thickness of the ATO

™~ H \'\.\ 2 Vo . - s
ATCsu ~s:{>mp;5ff§en‘fs ch s Pins toiald fieldghese pould
| therpal ;a::qfxagama $ fﬁ

i

DN U - 1 1= o \'tsamggéd At thetr baseto,
|\ fleduses, vhivalun 3 _ redube/comAstadrea widtrthe fields.
fgeated on he;se"m% ’

the vaeiy Fpralsdre Sbtes. §

£

e ot
YT cohact -

s bafuten’
A thi ATS gnd Waid.
Bhd A
I ,{f

12/99

rrrex iy,



WO 2022/212260 PCT/US2022/022151

LY £ ‘>
\ \)\) ‘
Shptiony p’t‘k{ms Sitee
brafy%@n iz%tar
l@ ig S

mp part of TC condd, inane

oo thsttne - E§!hq§}m1em e at\}gched i thoe

path isnot Blocked

&ﬁﬁm ff YO {\hatwmacts ¥ $
btk ng kg i’t;‘h ez&_&ed

™ Hote for vaoaum ‘\\ e\}

TR to hokd fields, 'ﬁsese Eoudet bz 3 Q a ,~{
")

AT Ly,
“artay,

" m‘pe» 8t thfw b ﬁm N
&rﬁa m@; \g& X N
indget disreEg

“The top pary ﬂ@iw T ARiRshle ﬁﬁhe\wn
ol bg&?m iﬁ"’ Back 1o inte thesehnical hate,

25 defult L@::"'c}ggg,ec skate To iipimitagsrface
welng & gﬁrmha\@iesm Y- are the dt\ wonte
based ¢l é‘éhsssg‘ e, f rest sta\)“y at the top
leaniog prefess fgsbaw, ot tné‘i:ua‘iﬂ
roulttple T PHHE Qe weed, &

o
o s \\\ 5\* N
- i Y
' PN

13/99



<

“

WO 2022/212260

‘Fh it J;ﬂmn

1
fmage sepm &g& el have & regon
5 nggm s i“ws e 26*@
quv‘mundf@; th&,!ﬂg:ﬁ% S

nﬁ Fight sdisnes an s

sm e nm

trs

ire x el g
o mﬁ&e&gémked by 3w m\

P

St data

o

&
¥

— PCT/USZOZZ/OZZ]S]

A
3

P

sy
St

§
{"Z"v
A

vessch

Eaelpter e

~ Foonis thurimuati 8
;‘&..rnn:;w tosd

“d e $ tpﬁw Rl niarke
; iR 3*“ 3 -i@*?a{g{rwanﬁ

\

X "'f:g?swsim'e‘ [P

W IR

~:>\&*R\ WS
X

R0, ’sm » S
lasvm RIS

Z%{in B MXST
x.efhabz. A0y

N ~k‘9ﬁm(s¢na&-‘a~‘qt\t& ¥
o

Y ‘)\u\ asvermtidiestd

&

N
)
$

{
{ . Toncups for the sin
T o of aligraTinns marks)
% X e i AN
¥
§
§
Y .
Y I N
R Pl N
AR B
Y %
3
}

cenning st

14/99

SR
IR
R




PCT/US2022/022151

)

WO 2022/212260

. -

o F

[T LR

A

e g AR oo,

g4 % i
PR TR %%
i E3G5%% 2itig
TEEih it
7 G555 $95%07

SRR

PR

svsssansy,

{

View from Top of the o

X

T, e T Wi .
4 304 % e s
b Yo B Lyt el
i, 55 % &. \\ ..... e e (i ienrisrt®
G b i : >

. Gy B
: T

TOSUALE
{enzept for the sl
of slignrmers rranks}

G 55 4
5%
2

15/99



WO 2022/212260 PCT/US2022/022151

ARN
TRECAE
fexvept forthe slze
of alignreent marke}

¥

v Light-aens aren,
P
| ,g&,&m D sub-ghrmigiss
: i,

TS newpter avas
Seny RINGRG-sa8

119609 visaigl. mm\;‘m\.\
oxticioe, 20 ot pasbags T}
~20 Tored sonens in WG

Ysmiugiar St <%
2, 2 hecizontath

* g8 b3
for X, 4 for

o,

s

ey
&
;",;j{,,;

rtsteon;

s

cn sk A /",'\_
7

16/99



WO 2022/212260 - PCT/US2022/022151

- T4 SCALE
S N s&/“*\‘:{“\“\ {evcept for the size
A\ »\:\\\\ of aligrment ewrks}
¥

X

3

=

RN

%
.

R @' ’

{3 : R
SRS Sl
R SRR ; ;f‘? f; §
Mo P
b SE P Mo

2

N

17/99



WO 2022/212260 PCT/US2022/022151

by or i ek

:
830 crarse wm{mm
ang New {meivs} gemment

mukR e sroued Ky the

i e
feort w§n th el wmmnkg' ba :(v:n:yba fer

N 8 Beng s«h eaukt wssa
panspangfon
n
¢ sad s
- Ty c‘g i sf
s R whieh,
v i weark N

TR ST propagating: Q Q ; ;
MeEtmada it A7 / i
helghd MWared

{ 13 69 Mgn(mm\awmu
E nﬁ fudliy
.. - € o
il 11 sonymeny \

N agnehessd <o

§ @tk v

o 'nh s
E\Hy

s

mark

.

18/99



WO 2022/212260 PCT/US2022/022151

R T o e e o o e ot
+ Nt~ N :
g v gl RS ATE P fagerih or W sheinterdie
¥ ke i tha dase weviss as anting Said. opmpsad of totipte ﬁ?esa :
§ s wivkad wa, Sultkert with cundd potetiaily Se svoifohte fox Y
M <reIng shgoRwt warke., :
~ Ahermm\mmx PARCE-busent g SRONSERE Ml he ured i
¥
-
y
0y
H

% i
R« ombgniteglioh optics

Ve Ruesiedtive fuaging
A/ lpredelund option}

N seafahick Metf Ly with sharp sevpera, This Lould

¥ Rbner mast »¥ the kerf duglon that was previsnsty sivsitadic, fo

: e Gt Tor alignement m»r!c 91&»‘(-}11%&

i The ) mwig'sr; N5 & ety

: ey Rt ek e Fov bl gk

H

t

: \ .
M Detnction :m'e(‘ﬂun wng 5
2

H magiag-haserd warks

§

pitehs, and 370 subepi

¥
t
. Ny b
EAsgumIng X5 AN piget ¢
t
bl
H
t

P ~ -
I IL m  vm vnie  in n at 2 E Yoga (RS .
1 Guspssction v Récat aonied ields ; e ‘j‘\ffli}

containy alignwend ks

Q\%\ “”;M b

i i,.tpzw
“Sin \.

g

X
\ 6\"" &
‘Q

\

- ~M~‘.“.~.‘......,.. .
-§ g S

ﬁ
:
. \P\ v of Bk
:
H
3
1

o s e S

i

19/99



PCT/US2022/022151

WO 2022/212260

N !
X f Ny
AR

Yy v\ FRY &
o boAGE & P8
& K
&
T Flowxmﬁ }\g{\fb&}&&@ e IR TED, He
3 : NP & < o §
e N "R i’mrd f’)\. Sh % 2L TR s
e e e
~ ¢ oy Incdentighs :
N

210, nh
W,

~\x\ AN N R AR AN DR R AR AR N AR A e A e e Ry,

%
begarcesiiiniily
&

!
PO weiring ;
bt N
N i X
RN

,a/ axchanigny
‘m&h@?}w% §

(\" Huid
§ harrases

Mashined metat ¢
> frame {whick
Y agtsas RO smnsor
exnclosure}

i

g

H
H
H
£ por the m:le' s retin atong the graving mi\%i N
H
3
3
]
§

¥ eowards the SWIB sensar, ts Soliowing Rt equating

.
resrses

0t o0 00 000 cte vt 2ge.

£ Lo
# !}\v' f PSR %
U e
e f,@rﬁg’ﬁw
i ¥ pends to e sattsfied
i
¢ SO = SRR = wn{G} 4 5
¥ s Msk'm” ik Jength F"‘{&{,\m 5

i
e
e,
“ortir,
e,




WO 2022/212260 PCT/US2022/022151

M{gngﬁ?m rgr@?@}xt et hetwesn -
M\‘Q@éﬂé\ggﬁkec& lds dusfng g‘i\s\?ﬁﬁ

Wl i rahirafienized

i\

{ \ﬁ\?}efﬁf&ﬁy ouiside MM onll %
* Doty that andy the bb(531§‘ o9y % \\‘«”%w atunie
% MM seizaribly o g, e
Nt b
hY
k kS . ’\»\( i ‘ (,,‘\ \\
P SOE PN S
% E By -
N
M

21/99



PCT/US2022/022151

WO 2022/212260

i t#9Or s,

R

S,
por—
S

3
ment mark locstion

Wﬂm e oL
% )
“ e
b © .,
. @G E o

7

22/99



WO 2022/212260 PCT/US2022/022151

frager (SWIR ’3\ ‘§

sensor, f@;’ \\\\\\\\ é Lot

5

§ ™ paflective
biwze gratings
oY $"'\\\\ XQ@R&):{ T, N §
B3 $
0 sl T —
Yo e & - SecuRing oplcs
Y4 walls "
¥ ‘5« 73 z
- ~ ,x.> 13 3
T?&{at{ ;;ﬁ%{ut §
Uireh L;g;d\scwrt@ﬁ‘f’ﬁ os, ishronrang

‘fﬁM}

- A
, »'f B ‘\ (‘;3 & LB \*if‘(
= \“\.\ {.
- \ “\‘iﬁs %
j N
e - BN ST
\”/.. :
:'/f
Muisegdans
&
AN :
L i
&5
N Y \ A
¥ QN
% Bt

23/99



WO 2022/212260

PCT/US2022/022151
FORUENG “oamun, L. jve sle {eﬂrs at
optics o oratinfis sovde
i‘ angout of ighf
i gaddds Eﬂt sybaifiad ar&,ies
AT~y {

’f’hotnﬂic l°§1‘;\t gt& ickes patnemnd it &he ATC
{ihese L:;ixiﬁ e made In g

\ us;qm fa rﬁnkwhsch
. od & . e
Minire Ficked fial §§. y &"?e rest qw?‘ th‘{s ATC ug el <
o A \ e m&he&wa, vamum}giett spmagaNgie
pnn{ . 2 \ { H § Hrde, magnati ft.}s‘{ slectrostziic foree)
\\
A0

st

. //’

S
o

24/99



WO 2022/212260 PCT/US2022/022151

3

P

st

i

s
E

oS reisp

s
i,
-

w

g, ":
=
Sz

1 { i 4

ffk@a&i B b
th“ﬁs ST

Dsﬁraf:tx\m eiemems at

i,

: - }yve !Qf“ﬁt? w

S ; tight indo an nu a‘f ;&K
K ' gu ,7?9‘253 cifiolf fng
0% s

Sers di T i.t! &

*n@u, 10 ui iz‘hk

si‘h H h\\b u

t«{ }he 3l tgﬂmea-‘t ma

£
’,

/
: Nrta,

Pix}sgﬁ ze
mxeﬁ

“,/
corertn
P
N
Grereers

\
} .
Y n
o § s o
& g { §we o £ Lé i
¢ § \\‘\ ; LA *‘i oy 3
oy . 3y % & N S
i ;\\\\ UG S ,.!{'
ROt
3f
e

et

25/99



WO 2022/212260 e B PCT/US2022/022151

¥

LR

2N

«-"‘ "
~ 4
PR G e
¢ § i\{ = [

/
L

***********

- -

. B=tN
Acassedignadaval
. thewGiigaewadule
frgn 2Lins o R
Toad mod ¢

§ }
K § g . S ! ; ol o
S § o8 2 oy SNTHS gt L
i e} §ON & Pl e L : ¥
N B S8 e S unpeed the KRCaging s
N S - e o
3 robol &m govetaches !

s epltiphery of the
KAUTIOU RS Tos nould |
b Iogded snd wnloaded
ey

26/99



0 2022/212260 -

Source substratetypa 3

X \\ N
N - D 3
e \;t’} { o e by R sioA
~ R e £ ¥ AN K
7 5 g [ Ty § T P
’ ] LA



WO 2022/212260

PCT/US2022/022151

o
:
e

§

;f .
Thity CHANCAT PrOTOCERRE faver
B esrum - Jorimtanye)

-~ 2am {for "}t"\?’f"ﬁiﬂ‘ﬁ{g&ﬁy tayer
nstance}

{CY SR T T e}

Kagion 'i:;ifhe
empapsitaidi layes e
88 regien sy reads
By gﬁjgﬂsﬁiﬁﬂﬁe

Withhe shin
us;dp@f;;}ﬁg silicsn
i&\{ff srod cpnhus
migﬁ‘fsﬂ}‘fg&cziu-}
atifness: E o

-
* (€l oo TR H .

oy

vet

s Ervgyaifivg sifican By W“M’r’?f”z Lo Pl
i"ﬁrﬁi&&neﬁ dwm ‘ f_ o m%’?:if vhe&;:o- ]
{ Gy Bringapee ¢ U shedumbNanifisl co

e S b - -~ § i

\\». y
/6
",

‘eprrs. | }i:‘ﬂsfig siress

&

by

o

28/99



WO 2022/212260 PCT/US2022/022151

(3
Al
R VA

€
'
:
®
f
¢
: Device |
3 layer nﬁ
i Device
3 laverfeea) |
H .
s
. H
i i
o Devdice E @
foyer 3 H N
’ NE - ! ?m@ NHRE DRI
% o 3 N N\ X
o Device _ : - . \\\\\\ %“\\
fayer 2 N De\rﬁce_{‘ ' X
T { tayer 2
: N
¢ Duvice AR
: faver 1 |

29/99



PCT/US2022/022151

WO 2022/212260

£
2.
K oy
Pt ;
& Dk
i
3 e,
= % %
Y] s,
&
V.1

k- ) i
ot . Tl
o o ; \\ .
% £
iy Y
e
[
> z
£ m
st & H
@ z
o0
Faid
e
<R SrarsssrsssaeteRr el
z g
£ .8
B
3 5%
= = =
E 28
oy £ «“
< [y
e,
5B
23

30/99



WO 2022/212260 PCT/US2022/022151

Logic fald SRAM field S
N s Secrificia tager
N 3

S

{@oﬁﬁmson ta

bt package

et ISR

TV farnation and
package connections

(A AIILRIIEIIII 117

31/99



PCT/US2022/022151

WO 2022/212260

P

oy

5 et

Bt o]
PO T P
L4 A
o s, B

§
)
triﬁc-‘é/{

5

En‘!erpe.ser

3
X

SRAM field

W
%
%
m

Vovrrrvint

Logic flels

ORI I bty gt 000004000 PE premrl Y

32/99



WO 2022/212260 PCT/US2022/022151

< 3 s
Producs ﬁ& ; 273
! 5 S— =
Fykigd Fegiding wf &
\irs g& f»rg " & Sy
R ey W ALY 3§
S NS §
P §
Eﬂﬁ"bl‘-"&d}e § Collestive sransfer da fransfer malt
-“i prer i § .m?rn-' e walars udﬂg! "&‘\
ey 2 :«uz« med A £ X
Bl e i u\‘m
Geiia unc».;q: ridgrs of ¥ § e
egﬁw\m%qrysﬁi‘ §

Sre-Hip source walsr

.
T ey
\&Te':“rzmvw ’?\ 5\)%

s BN 4

e

’,: el

o P
el R
8 o
& At
ed o
IS
LN
X
Y
X
Yy
N

33/99



WO 2022/212260 PCT/US2022/022151

Mﬁi@&k@sw \ 3 . ""} - I
Xhicw\n,az&be Susgec o S
per &6;@@* Qﬁg:ﬁ;é&e s ,f/
¢
far &s tche§ Ssoduct AR,
a\a‘m'

Ns'&fed ferdine of
mm 23 waé:%\\c
N7
Lo E\X

E Lor ;ts.d Tal ﬁmd gﬁm ;ﬂ
iy S50 bl adi m iFe r S5 8 5 XA
\ dt( r‘&m £3 & !\

Sounse wafer 1 ~ THs {/} !
™ gcasgdie EN R
adhestes fslaried -7

34/99



WO 2022/212260 PCT/US2022/022151

Meﬁ‘l‘s&'&m@s\&:& &
Sowerss aREve i
% & Praduct e

i for
’ § gx i-m P.mwe e N
“hi a iastid Nk ko:md:ng o
o{rfﬁeld t}:@s 7 wadey
rf}ezg\}/‘ ‘;X:;:htzs kY ;&‘odﬁ:hwm\ v
s/ TR

Coflectivd fransfertd Transter watar,

Water g, sempuvsey
r :;‘ Fram aw sspigasezhe TE feanding, ard carrise detzh o~ WW'
PO : verisy vuaid bgmg@g el sising & sransfer chuck adkesite. island
’ i N Frid pit 2B s ustedt e {
ot . W '%g%‘“m -3
subisteate e R LN 1
j Q“.‘Z:"«““ g “ &
% °
A
o

35/99



PCT/US2022/022151

WO 2022/212260

P ad fey T

s

36/99



WO 2022/212260

PCT/US2022/022151

View foawms Top of the 1€
L.,

5
€3
EX
; 1§ %\‘\
i e
{Beuse TFT backpgans h
SHBRED dispiay® viamsab TR foundey
v | |
e St Retesn
e ehetrodes
Maibisned st

AP
frrodsuré using s

s &
% \& %
4 P
YOk
% \
\ 3
A
Ay
NS 3 .
™ OptioetM pesna 1 &
TEATMEMBIANE 1> N <
Filoor partisipsin H
e Diestaacs gy ¥
TEachng the 36
i intertaeg
TR ] 3 TFT foumgyes"
Wy Chanos FRuemngt *;:.2” NN
Matal sl arid sustervig fter e TP? aatteving
elintode) s
At b patiralig
Qic: 6P ot ¥
= =t Oridn e St ot 38 R ting (Bes Socord
Wtz dupandy e {i; vy B
sorably sertiede) T patticn AR B =
o thvide Sox %
A Blexibte Tt crgisaitioss i N = - “Y Y
LY. 3 A Y \?g" et dop : Sl Lt
S 3nS e spaing 3 [ oreonern ans end fombasee 1N ] Oxdrdge ¢ LMY oot deeaby S P b
\\l\yw R e *czu;\i\ SERFREST \ iy
N

£
&
N
S \‘E«"
FEY
- by
04
33 3

<A

_iraren ],

i

D
;M"’/

wreelesins

i
g

37/99



PCT/US2022/022151

WO 2022/212260

s \%{}i&w@
\i

7
% andifor iy \ am

e R

R

Lol
i T

R
RN

T

Yo Optfm ST

¥
Nt

gerant corspars of

&
¥
&

St
s N ol

atty ons

Ralty

3R

"

stideriiadisnswetnsiogy
Pptonaliic
& N
™~
Ay

N\\\M\\\\&&

e 28

7

e

’\Nen%aw -
}
{
3
%
il

1\ .. &
\ . ’
we R u w4 R G TS G NS Wy 4

ks
TN
=
at

R % N, S
7

gt

o

£
{

3
R
&

<

- 3
% 3
¥
L&
Tab

g §‘%§§ure§ 38

Y

- optionafigtionieds

58

Optio

PABLA VOIDRR-EE0UT BUELY F-4

K-Z Plane Cross
section View

38/99



PCT/US2022/022151

WO 2022/212260

e
-,

Fiefi:um

based ~—

pives

Crixss-sertion view

. b4

% R
} -
%
s ..
‘m 5 Gt s
- = i o )
Y < . %
B 5, €
] : S
.w. & ~, { 2 -~
& & Y 7
W, M.m H g
=4 ! :
% ; ¢
= e o SR

39/99



s T BN

PCT/US2022/022151

Ty

¥

vod AERY

e Sy

Hlooea

WO 2022/212260
#ir bearings. Actuation ghong the ¥ direstion could be

provided usiag sn electramagnetic actuaor system.

The erds of the Y raifs ane supported on Xratly using alr
bearings. The ends ceasld be made from porous silicon
carbide, or metal with holes, for instenre, o orente the

. R
A

s

40/99




PCT/US2022/022151

WO 2022/212260

e S

\

o st 11 T
s A A A AL 7 s \
Z

ot L s A 5 A S LS S
e s

W
.
I%

g wewr

it

% 3
T %
L i
% & B
2 :
J MM & . %
o s et
Y 552 u e G
Vel £ ¥ 2w g
s B BB Y G, ;
ol R ERv A 5
[ m35e? K
R = £
w BEEZ :
G .
s~ g B2 0o ;
5, f,.ca.,m FE s
L TN :
Tiat s :
Sy B2 =
Aa g ..m‘emwue. - 3
bl o2 m i 3
P S e 2
& Py CVK.WGUG - s o e oY
", Poy 8o
. &% 5E
M, T EBE m
", B %L E
gy U R LF
Mﬂouh = m =
SRE
..m B g
5ER &E
Nt & zZ B = 2,
" re. %
P B

e rtnng,

ks eeri.

temioyi?

[ s

Neeresorerr?

s

41/99



PCT/US2022/022151

WO 2022/212260

0

o~

S;utysiﬁam

Membians

¥
i
f~3
» i
.m..m.
%2

o
v
T

1

Ze
& =3
= Ok
- W
523
Z
¥E
s 2 E
o W e
55
<&
B
i 4
A.fl\'“)e
P
M .
g
by
<
£
2
E-%
%
&

42/99



WO 2022/212260

\3\2}) \
)

NN A

‘“ﬁ*”éfm?f"”}‘? aa;&d it
H

n',:‘:\‘a;?*xg%r st é%"‘

& vie -Hﬁgetﬁg & :
e ) Ry ¢
Ay ~ : , ‘e\g R
E e A0y
¢ weRnactar £o the AU nuing ) T

.-A“f'”f’;timsi contitever Henires
f 5 that permit mation inthe K,

1 8 s, it prem®
i1
f\(}}\-{

3@?@1@1 tf!";‘}ui\:ilir:g

“W::fmsét\wsqxhe s
SR sl ogtRedt hewt

3 R e e Y

g

EWog

Brasned pivat

Pk
R
5
oo

& }
§ DRIV s
(3 ErptipersiNENdow

orgs

S— Y
:
:

-3 -~
3 A%
\ 4 R %
¢ :“\ LY ™
X PR i
U y

43/99

conorerdirrsiin o

PCT/US2022/022151

o
i,
iy
%
4
e

{
1
;
k)
iy
L
Dry, %
S




WO 2022/212260 PCT/US2022/022151

Iptional yeuas S capiitery siyssing of the Sohesive.
Thaise could besnggde uging » gt

pstherned using Motofithagiohy. The Sefer covld bie
spingarent IR Rt S iftancy alnebigls: :
ateriall. Wor s mygberig couldafo bedngex 4
_ utrhed o 48 wabepuidtlnved ThatrelRoididdes o tintioded
- e maza_mter.ascgﬁme t;grss}zt &%gg_g\ silfge o could b the sop of
porsjon af Sei i theSwaveguids 3 throughith Fernrdardcuons, andghr %
mesadpd &}ioLﬁwd?s;sﬁiw-{fczrmi}mng.fo:instance‘g‘f» e ol y it
n b 8 . & L3 s :
N ieosiag siivsant HUIGRE he # g sing oy safore of S by
- S.mmsmmmf““”:& nma(\;;.\ma?gsmm‘iwﬁsgsw ¥ &g e, A~ -
\ Heshusoutd hoigpea rsyinftake sopt K&C&i% X
o}im-m(}é;«mfmn the st tothqongipafdfpade MO 8
1 e flelds after o & LY oad g}i\_
. Sﬁ%@ 1'05&1 s sdgree drepicdume oKt H y
Sefze o fioorieig of Ralas sonse R ; PRV X,
! . ; : Quionsisy

& sradiation wRyepuidd strutilreg Thess conld
"$SN e, mathd Aear ty aﬁmﬁ&gf
L

f,th trandfer fubstafes ancifor e
¢ o~ kerfngion §15 i%msf
o i bie hsirned ©

T (&3 Cof an ergtas

L inleploBegSlatigRiter

§§ § W fighe, fe edance)
alg oVl

3 £ sdhesive \

N dopy ) g £
§ * [ e, ¥

siflzony Toiz coul optianaliybe s
peyforatad fuisig & -m.;m\ hoigue
iy @ S, §r ORISR Invatige) o
ey ofehe adhasher
<~unﬁs:rsideo§m§ feanisiay
a

Sk
ﬂn&;}ign fayer far
thgrcompligditrysiures This
L ool Sptidte the interna
; .smxctgé)‘ggé?the.wm\w{%@t
{ SevEctugd fm vy plefiend s,
‘ Thgg“uogi:hanc ;e Sver
L il ghenged by charnging tts

- “':’v\\\\\N ¢
fﬁxskkmrtimutshemwm cpid \E
tfor éns}%&?,"’fﬁm\thicj: — §\~\E

Qptionat
sub-eoupling

e
SERT Qi eaagaRg o
attow BCTadiate Tougted

3 Fleerestia §
© atow frexing of S 1.‘\xckn§svs4 Wi tigare odild e
 the conteal s e saedsdgint of o or dhote of
; iy the? Santl tmf Toe itivon, fotysificon, 3 gde, 5
L divestion mexas 3l he. il a meta g inskaner
H fife adtisivrs g chrame Y
§ Wi optimnsiiyait o N
preventing above this. §
3 subshanist f
wmotoninthe SRehnsy Fnes S : {
Y plane. R _strugiivexedlibibey  widne 1»

R Vifitedaingoptional | vhalthes
DR DT

t,,\d\\w

S

¢ 3 e instand, ifinon bwe
AU il ponus &4 :
D g sy wmyer could e R, PVA, e, By P
ey SHiadier instwacl), whichtoulfat e leatad, K
P anbbondestothe oast of Sration : LIPS
i) : Y0

eomplifn fayer g 2
P suitablebundingeschnigy
i fesvalent bondingNo Rano

suitablgehaey

H

}i b SR gk
i
§

B

f
d

44/99



WO 2022/212260 PCT/US2022/022151

terat A
§ a‘i'csr:\t?% ;
e coultd he

Sauid X

N ii @\ C‘\

¢
Opstional mesas foy capillary pinsing of the

. ;
S . § wrthesive, Theee cauld be made using s
Twe ».irﬁpz{;%&zc@x ek the ot poipmer, Ty instanse, and pattersss nsing
Typlalds shotaithography, The migses conidbe

i
W Thejnlaive sige faong
»,»:@;-mw Feepeia trzge§§r subsigsel:

¥ 3

H

1 ¥ e e o1 B X
PN S i N fransparent 19 11 Beght, Gptianathy, the

i

i

§

migsas condd B erbeddsd with
nonoparticlas that sejectively absorh light
{for instancs, infrared fight) ab e spadific
veavslenpih, Thase could be uxed 1o fpeally
hreat andd eure the twn-part sdhesies.

K K 5
casmpehgeted e pbnafor meel @t a
mn}ﬁwﬁmmm‘ﬁ:@mﬁf&p i\a)lmyb
adpfvfiony, and reetieny of fiehirfoar i
tgaz: adiger SNy g-‘\_‘g i
T f\\\ 3

g
W

A i\.j\ g ‘i\)
\s é\:‘? porion apdRwransier
uhsivate Hor ins&ns&, e
S PG sl btk sltigon”

W\

\ - /
~ Optional y&‘%ﬁfadh&sive.
T towd P stored
3§ s

5 2ty ang dispensed
togdther just fiftor to the field
it step{using
inkjedting, fgr inance). This

skl u‘;si_i(;rigﬂyf\e

&miaeddet{ﬁgi .amigarﬁuiﬁs
that selechively shsadb ight

{For inetanos, ks o Tighn} at

& spueific \wﬁwian$‘w. Thesa

ﬂss\ur% thas

idhe wwd § atly : K - PR
couid be wad to lofatly heat | sl Rexing of d

and qure the twio-park T K b
P g remmleadd oot i, The : X -
\\ i “ ‘ mgedsend the &3 “ Redirs X ‘«J
e ohesivescontd & § stens, This ; ~
white oo™ cotonstiys ¢ ¢ | COSTERTN *

proventisg

abreve this ;g recassesithaeSBesigned to

Derecsspppidiooniss

substangal 3
'@A X & wormphiang uikie
motian inithey S T N
9 s N StructuressSuldby  whanever &
v LES AR NS R o . N
R i» Silted yggoptional . the forve of |
Y ¢ seqiclalmeterials  thefielad |
N NN o " §
PR § “Wor instence, sificon abewey
D Y oids, porous exla
Flssare gham laysr could be cortewm, FUS, sl particher |
made indilicen {for instance), which o sthe ede
ami iﬁd&@‘mt of end of fabricatinn :
: omdRaRt layers using # be vemoved wxing & :
i siteble bomling technigue suitabie stehant,
1 {eowsiant bonding, faf instarie) :
Yy

45/99




WO 2022/212260

s \
\\\ ' Rortjon & N
e
\?or an of
i\zjf zsi

.:':.‘:.,.,.....,..ﬁ PR,

i e e

et txse fielcwit
Tf}rfaa\ﬂ during assepld

\
3
A
S

b
Y
N

d.ncal aif{, ssure, ansdfor
e! frostatig rpulsiongreatad by |

M:M ,{at §h9 ioﬁw o
ah‘e y 10 pragent
18 of %‘

T

A

f an

Via

& ‘Floxure structuresin the
transfer sulistiate facititete
ivferference mitigation

PCT/US2022/022151

/

46/99

\

i

‘\’\: 3 \

\\

\N&. \\\).\\

/// e




WO 2022/212260

PCT/US2022/022151

¢
Lotipnat encupeistation fayer for the x-pempliant
S8

T coutd sepansta the iy
e reempiiantstughinesNovs the

Sesnpliance o s \
iNg i iicngls, This fay

. Optional mesas for capillary Soriig of the
~ ) adhesive, Thess could jo using
‘,»’”’ 3 Fina eeemgiag adiacisst Fiedds o th transSe . pulyer, for tnstance, apd patiernsd Wi
& B umatiam Omw{; N— s g e m?f. \ ;:z?'t: I;:&nﬁ L e photolittmgraphy Ve meges conkd e
suhatrate ag;;é"si»'e sl m%fi A P S W pansparard 10 N
optionsfipSe lefion the 1y {

W, Dptionaily, the
redysal By oo a?\)mre. i

vt ot the Stk oot Badtices, adbusive diog valums |
it . 4 wanti B fehds e
i“?’*‘“"j‘- g frossn the sdfustonad, snd antilovering of fiehdvoos

4 s edgas . 4§
Simuree substrate \s{\’f%{}\\\v \)&:\}: i Ry \\\,\\f}s}} ¥
N

?

Y ‘?f ; \“i E § \‘t&

§\§ Y e : - e : i A frx-"'r“ =
- \‘\’A‘_‘, e - L_‘A\.\ i U \
Qptional gartant material. Rulf portion of &
This cauld He inkietied ffar

N st subsitate.

Yien thick 260n oxide,

GFR e;iiicon‘\i\.,-x 5 with pradrations sade
s xultoblestth tasiniqua.

instanteldn top of te fyess

fayer, %s& tesnstion could
b idduced using hest, for
ius&%&e—wm‘.ﬁ‘?@iiatim\
Cpionaliy -tj‘,.es??ouid b

smbedded with nhopenits

i
Sptional OV radiation for
toansinnt materisd activation

&F
PR N
St R
: . S\
that selectivelyShuaorb ight §
{for instance, infravid fighg at

a spedfic wavQengtf, Thse

could be used T focealy heat § Rupes that
e mstevis N v Fexfng uf T,
N § Cenisg%;tad. The ;
N N mEsSand the ¢ :
{ N sdhdsives conld SeEids
i y

; , el bad ‘
H%e‘{‘ecexo\?iimﬁe designedﬁv

Heompligat ik :
. 3\\ xtxuﬁ}rest;aﬁiﬁm whea‘,«bzg;r «
ey :‘g i 3 fifted sgsing opaigral ths forde an |
‘ ~'=w\‘x 3 thefiel
‘\?\\ ) : above
. ; - soivmnds &
P Flegestem lageeomsid be

Rigs st bages Yo sarkon, PYA ek \ particuter
ol .gmmxﬂ‘m%mtanwh Y whicheoul§atthe \ wiuz,
U and bontisgto the raat of 2nd of fui

X
NCtinn \i\
{pmptsagﬁ a?“‘v“{i*ffg & 1 teremovedusings |
suiteble fons \ i X

: Coble Boading technigys suftable efghard,
: {cwaient‘mn.rﬁng

v inst‘él}‘&‘&}

H resnra
et B s

3
N
WA AV B T Lo Tttt s
3
§ 3
2 H ¥
I X
{ N
§ g X
v e 3 N
b 4 } . \ X
5 { 2 & 3
s ¢ R
y &
S
R § J
. o P
S g LR F
& {\ !
\ Y
o Ni
§ w4

47/99



WO 2022/212260

o

Performn partial etch of sacrificial lays?
o oreate tethers

PCT/US2022/022151

SRR

Flip bulk substrate and temporarily attach (o an
intermediate substrate via an adhesive

Separate bulk substrate usinga "
sacrificial layer etch

Flig intermediate substrate and temporarily
attach to a source substrate for assembly 4
using istands of adhesive -

o

Remove intermediate substrate

. o

R § &

< 3 « P {? \zg\ Q\{

e A Vs

SR
i

48/99



\

d \/ Hedigr Samislehor \\\“\ ¢
samf‘cs.-_\llﬁv‘@*f iy saceificist bayer a4 Substeatediipand (%
the carrier etctiants Safﬁf“? bayer o lpoestetethers w\\!
subsirate rerging | (14 MY %
atffictig al.aﬂ WMW

WO 2022/212260

PCT/US2022/022151

3%

v :
\ k&ﬁs haies fau

fq%*\

>§z\guiatead ﬁeiﬁ,’:with amv@ !ayers atthe wp

A
Femperary attachmeant 1 .
[ intermediaty xuhst(at het

Em—

o
%\/V’% AN

X

Bubhstrate Hp and

! \: ‘
«ar r?m‘
s%»

.* *\"'\

\’x\

x‘

e W
N Bu!ksubmates £ wwm
v Usmg sacr:?-cw&‘
temporary attachmeant
A

layer etch
1o the souroe sibstrate

For assembly

- Adhesive A
- y
g%”?

&
ire}

ek
sikicun arkide ﬂc%mm%‘?‘ Hica,
>mm#:§m@aw@s€mm

\\\\\\\\m\

mhiy {thiz coutd
'ﬁ'l&.rs f St

A . ?’f
f.‘ A 2 ‘E; .
K Lt
§ K‘g AY %\}\k\ L
3 < y
3 N
Y
3
X\

49/99



WO 2022/212260 PCT/US2022/022151

*’\x\ a
"‘\Q\
o <
Ky o~ 3 i
AN
W U X . ExemplrfiPsonz
3 P wransfer substeste,
showing ¢ greauas

kg biasd dims tst
Sooed tobw reptacns
%with knosye goost dies
“frow Bfter substries,

|

k‘;rmwn Guad

Digs {KBInY

A4 RS

T Active buffer substrats

Stius buffer substeate 3

Dies fror the aest dephe dm:f!e‘rsub’si}s‘a@&@\i::ssemb}ed H
inetii&%«iiemanm‘gg, i oneo&_ﬁm‘?ﬁd;grb} g fansfer -
i Tt QSRR

a5t Xad bufier subsivate

inactive buffer substrate § fnactive buffer sulstrate 2
ot depteted hauffer {serond lnast depleted buffer
subssteated subististe)

coeoerrtznts

¢ oA p
\/L

4

50/99



WO 2022/212260 PCT/US2022/022151

Un-diced Helds

fwith th: device el L
fayers facing $ SR A
towards the § & :

adhesive} S

Adbesive and {
carrier substrate.

A

X
b

S

3 S Fova
by 2% s - o s U R, YO S
H oDleposited astabys Bur crse o reRion RN .
of shignment warks using CICE s ‘.<-‘§ §;
; i
: &

i i i s 0

N -
53 Jation § s b § 3, r
¢ Fnsapadation bys i ) N ot § Dived ndye created
i f ‘ Plasma etching | P 0 using plasa Soving
St ¢ Sor Fiedd dicing. /’% 83 ¢
“ ¥ % Tow vave of filed i i § U §
£ooa showing the  ~{ s N : S
A Y e 3 i H ¥
& E\‘} HRRWTEHL sBArES \ ;
. LA :
o e A e o e e o
[

e
P @y i\%
N

3 b X R

{? K o0
> b

H

\"’».., A

51/99

%,
%

)

N
o



WO 2022/212260 PCT/US2022/022151

. 3
Aip PRIED.
{0 AV Aol
Fleld pickad from tha & Wid
saurce substrate Single ACM oh
A - e LA
Upward-looking microscopes for T I : T**“g I
registering picked fisfds with § P a2 \\\ \\\§ €\§

respect to @ stable referanca grid, ™

andfor with 345 the TC, A
asdfor with respect to the §

Tha microscopas coudd optionally reside on ) 3
@ separate VPM, which pauld be calihrated R A{ SHiw
against a stable refersoce grid, o

) s U F \ § % g‘e‘ ¢
X T R o
Field picked from the | {1 o \{\f > A
sanme sgbstrate, Single ACM?
Postion of
zﬁ‘é‘m
N,
’ &
& 1 (K"
Stabde grid plate Y voe ] b
" f% fntegrated Heht source and ssosar
Y ;2:} 4 walr for sensing the displacernent
£ ;’ i; of the ACK with resperctto a
™ stable referance gri.

52/99



WO 2022/212260 PCT/US2022/022151

SaBang
HRRctares

= Rfigr}‘{j‘{g;ng\marks
il
optionally pecuoy
siiflled
1

{7

§
;

Adhesivd and .
carrey substiat

e N AR AR SR AR R A A AN S A A A S AR W S A A L A )

§ ~<Dhtioral shiltow y
Lo P TR o

atchedgecgosto e P v
Halprop stehiant “. e 'm&uﬁgﬁ&ﬂw oy %
cOrfewhren ARTITep ¢ A B %

Cut thicknesgwoulg v8a
& A« DN
he?;;?gg \%\355 {
N

A
Ve

Py

3,
,,{

},%%
v )
ety

'hfS‘"

3
3
N
3
¥
N
3
§
¥
N

figiindecalé TS
L4 e soctfd adthsan AN
GV N S \ g\gf
instange, 3 P
S v e €« &

53/99



PCT/US2022/022151

WO 2022/212260

Privaary lmad-bearing
structure {Si, for instance},

which vould optionally be

aligned pracisely to the

Pena,,

dicing edges

Rinvansnnnss

Ky

H
7

s

\\\\.‘w\\\a\m\\\c
Yooz,
2

i,
i

Pigaris

an
Sy

Catatyst-coatad
knifeeeds

ERERERERES RS

%
(=

2

Crey

Pty

SRTITTRTRN

. rtnt,
g d et
e 2 T
R $1
g P o
% iy s

L

5
N

W s e
N

"y G
: e
%
M
L,
H
H .
H
o ot
P,

~ e

Lo

H
i
L

N o

54/99



WO 2022/212260 PCT/US2022/022151

Exernpba: Crptindl Sfted

eriHadorn, -~ edgestabifizing ‘\
N
Yo irmhanmd) structusey 5

Un»é/i»:ed it e \.\
{with the i

devics fayers

facing towards

the adhesive} .

: "\\\;\'\\ -
i - N\\ Fult sized
. Rarrigr subvingle Diced  alignment sarks
o houndary  {38um wide, for
{dum for stance)

Adhesive ard L7
cavrier substratg. .«

o S
IR, )
Deposireﬁ codalyst

P

Layer £ craste

metal ié;aa&

$
g

. o N
L2 et

TN Y Device \

s Jrrustures 3

N i Ereapsutation fayer

e T R

55/99



WO 2022/212260 PCT/US2022/022151

Optional diced

" \ ﬁﬁ’iﬁemgg .
&t {4 . Bage stabilizing

N struciures
7\ O\ )
o ‘&\\“s
N &8
& S F
Un-dicest fialds RN
& N

RS
& fuligined
wd & ahignmant marks

- \“S ]
bogndady  {38un wide, for e
Lhiaor ey a

o

inatance) &

{with the device
fayers facing up}

S

el

B
%//// R L g £ 19TV

Soucce substrate—w.
pre-beck-grindiog

(e
N,

oty b
¢yl

o,

NS

¥ ;
g 1 hg ) Lavertoersate T — &
. I § WOV D metst bresk ~ Bnsapsulation 3
\; % 7 o layer g
o Y . "o ¥
? ﬁgﬂce i Diing boundany K\ 3 3
H struetires 3 . . .
3 rreated by tined stch % /&2 {_, 3

i
R ) T
Y
X
%

P

56/99



WO 2022/212260 ]:CT/USZOZE{O?%LS\!}

Perfarm ultraviolet {LIV} curing to cure A I
catalyst break layer and optionally perform o1 Y

plasrsa etch to improve the profile of :
catalyst break layer

Deppsit o catalyst on UWcured layer for
catabyst break and substrate

57/99



WO 2022/212260

g
SN

3
Template .
with resas

o -curable faver
for catadystbreal™—_

o WWecured laver
N .
for catalyst hreak

™ Substrate io be diced

Cataiystdewsit{iap\\. §

58/99

o

£
el

~ “\\
- bubstrate to be divey -
S

§ WY curing and optional plassna etehing \

Y
ta fmprove profile of catalyst break fayer

PCT/US2022/022151

raritiesnn



WO 2022/212260

PCT/US2022/022151

Deposit All-blocking material on

substrate
Jon

Pattern ALD-gnhanting material on
ALB-blocking material

i
N

Etch ALD-blocking material not
covered by ALD-enhancing materiat as”
wiell as etoh portion of substrate not
soverad by ALD-enhancing material

AR Gty

Gifoooonics

Seleatively deposit a catalyst via AL
o the sxposed subsizste snd ALD- |
enthaneing material

Perform CICE to create panostructures
with collapse-avoiding caps, where the
coflapse-avolding caps are mads by
catalyst and ALlD~enhansing material

oo -
% &f
e, S -
{: l K 34
¢ N
Y
N,
N

59/99



PCT/US2022/022151

WO 2022/212260

ehrppsrone.

-,

[P

e, TN

rscart
B

: P
cooreniny g
riﬂrma \N\
o s
. S P e
—
]
T e
LN,

60/99



WO 2022/212260

Pattern mask on substrate

W

Dirsctionally deposit catalyst material™” 3
on maskand exposed areas of
substrate

N

Remove catalyst materizl from the
sideyealls of mask

PCT/US2022/022151

“Gangn

)
AR,
v,

5
‘;‘,;.wﬂm,,, )

D

Pz 5
71

Parform CICE to oreate nanostruciuras

with collapse-avoiding caps, where the
coltapse-avoiding caps are roade by
catalyst materisl and mask

R

61/99



PCT/US2022/022151

WO 2022/212260

62/99



WO 2022/212260

PCT/US2022/022151

AN
¢ 1y \\:;
> 3 R .
oS\ g
~ \} \ -
éii & oW §\§ N \\,\E

RO By

\ o B

N T iy N
Satafeat cmderaNEe atel rade stochastic vadallRe ) S e} §.
R “ b o d

3
X ] \j'% v \}\\
= 3 B 3 X»} [ i 7
£ 3 : 3 g
St 33 »
’ £33 3 % R
£ RN F } ¥ ¥
\ “é IQ ra
£ & 3 <‘§ S0 §37
3 o AL
Y W ok
N .
%
k\
N

63/99



PCT/US2022/022151

trass designs

./

cadalys b

00

N Rxeasvpiar

mﬂm \w rirrt o

Catityst

&r& L.

; \x N\ o
oz oy v, \&

N

WO 2022/212260
\\\ 1 \
W e i 3
S

64/99



WO 2022/212260 \ PgT/USZOZZ{OZZl?l
o 3§ \. \\ ‘K =

Depasit catalyst on substrate
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inserta dot pattern in catalyst
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dot pattern

Remove dot patiern
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Etch portians of polysiticon P
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N

Deposit oxide on pillars and the;“.f"'
exposed regions of sich stop layer
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Perform an etchback of oxide to,
the top tevel of pitlars and remove
pillars

Deposit desired materialinthe o
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ramoved pillars
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Deposit etch stop layer and & fayer 6f o
polysilicon on & desired device

Erch partions of polysiticon

; leaving pitlars of polysilicon.st
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S

Deposit a catalyst on the exposed
portions of etch stop layer !

Remove catalyst

Remove the exposed portions of etch stop layer

S

Beposit oxide o pillars and the exposed
regions of desired device

&

Perform an etchback of oxide to the tap levet of 4+
pillars and rermove pillars ang etch stop layer

=

Reposit desired materiad in the areas previously
orcugied by the removed pillars and removerd ateh
stop fayer

o

Repeat deposition of sich stop layer and a layer of
polysilicon on pravicusly formed device structure

§

w W
Repeat stch of porticns of polysiticon leaving pillar of <
polysilicon
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Repeat steps 8503-8507
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Repeat deposition of desired matarial in the arsas
previously cocupied by the removed pillars and the

remuoved sivh stop layer
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Perform CICE on a slicon wafer
substrate forming OLD pillars

Deposit stabifizing material onthe !
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Frch back stabilidng materiai te 7

below the top purtion of DLD pillars
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Remove DLD pillar caps leaving 2 .

small portion of LD pitlars above
the etched back stabilizing materiat
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Bond a cover plate to the remaining |

portion of DLD pitlars that rernaing
after DL pillar caps were removed
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Parform CICE on & silicon wafer
substrate forming DLD pifars

Etch DLD pillars 1o shovter the ;
height of DLD pillars

Depostt faysr with gichant-resistant
and etchant-soluble components on
LD piitars as well g5 the exposed
raglons of silicon wafer substrate

Ferfoirn a further CICE on sificon waler subsirate

below layer with etchant-resistant and etchat-

soluble components to expand the height of BLD
pillars &

Optionally deposit a porous resistant layer™
on layer with etchant-resistant and
stchant-soluble components
approximately at the middle height level
of pilars to stabilize pillars
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Perform CICE an a silicon wafer
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Depasit saorificial material
along the walls of DLD pillars |

Remove DLD pillar caps o
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Perfori CICE on a silicon waf?ef
subsirate forming DLD pillars

Daposit structural material in
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encapsulation flayer
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