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(57) Abstract: A swing apparatus for moving a substrate relative to one or more deposition sources having a longitudinal axis is
described. The swing apparatus includes a support body for holding the substrate; a rotation mechanism coupled to the support body
for moving the substrate by an angle around a rotational axis to vary the substrate orientation from a transfer or horizontal orientation
to a processing or vertical orientation at a processing area; and a linear motion mechanism coupled to the support body for translating
the substrate relative to the longitudinal axis of the deposition source, when the substrate is in the processing orientation.
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muy, such s 07 mm, 0.5 mm, or 8.3 mm In some smbodinments, the thickness of the

4 o

suhgivate may be 3¢ goor more. The thickness of the suhstrate cun be 9 s or less

(0167 PIG. T shows a schematie side view of & swing apparatus {8 acoording 10 an

arnbodiment of the pressst discloswe. The swieg apparatus 10 s used for moving a

ftion soures 30, The doposition stwee 30 haw s longiudinal

subatrate 20 relative to o daps
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surlace of the substrate 28, Le. the Dont surfice. According to some embodimends, ong oe
more verfically oriented sputtsr souwrosy may e provided,  Accwrding o some
smbadiments of the prosent disclosure, which can be combined with other ambodiments
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retaiably spatier cathodes can by provided. A rolaiable sputter cathode may heva 3

Aindries? tavget, such as a target of the matorial to be deposited, Two v more sputter

cathodes may form an srray. Avcareay of rotational cathodes oay gonrsde 2 ripple for the
coated material nyer,
{00171 The swing apparatus 18 ncludes & suppost boedy 40 for holding the substrate 24,

For example, the bask surface of the sebatiede 26, opposite to the front surfhes, treated by
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for tranzlating the substrate 20 sidewanes relstive o the longitudingl axis 31 of the
deposition souroe 36, when the sobstrate 20 ix i the procemsing ortentation i {better

dosoribed i FIG. 2A and 28

[G018]  The movemsnt of the support body 40 can be described by a rotation arcund a

jolnt 43 arrmoped at the miation mechanisin 42, whereln the joint 43 forms an axis 84 of

rotgtion. The movement of the support budy 40 can also be wderstood a3 & Teldog spors

w

flap up wovement. The dashed contours 1 In FIG. { show the support body 40 being

f’)

moved around the aagle 12, e.g. sbout 96 degrees, from a transivr or horizontal ortentation
o s processdng of vartica] erleotation . With the term “transfer orfentation™ is intended

to desoribe an orfevdadion, whevein the front surface of substrate 20 is divectad upwards so



PCT/US2018/040004

WO 2020/005251

by the oy

H

SR\

N

yRIY Y

ot

3

vant anothe

e
1)

S
4

A

arrad fo g

st

ya¥3s

aaily be by

<

ate 3 oah €

e substy

that 8

2y

h

3
by

DO W

At

s an orlas

vil

ionded o dese

{
LS

b4

i Be deposited on

gl

¢

3 58 that B

ok

JOUTE

LX)

i

aposit

i

From the sourge.

4 o 8

i
7

%

bosud dny

rotation a

4,
x

e

i

o

& 3 S
RO
&3

fo V2,

8

o
Srs
-

5
2

%2,

i A

Hiventy, the moveerd

i

SRy

iy
N

&)

s
=
=z

2

=
“h

o

=

2ol
PR

W

g

Ak

i)
pee]

4

H

wy rootion. Por axample, the ax

3

i

whew transiat

]
)
i

sy indd

EAR -

&
i
Pl
pe
%
o
Z

.(\

¥
A

bstrate

i

TGN

1
3

At

¢ afransd

ally be

Hon

¥
b

i

acld

.
7
v

ratation ma

o«
%
e
Press
o
e
hy

ng movement of

1

g

art ho

3
Y
3

1 724 sup

Bt

b3

28548

¥sel
S

e pro

towards €

i

S iF 1y

pari

2

QF

4
>

4 sapp

wandes

g

fo
3G

stab

ot

43

&

move fhe sub

ERN

i 4

a i

an axis 94, ep. awmund

X
1e

ate or swing sreund

§

Y ¥

s
o
i
prd
o
s
%
o5
s
g
&

Gl body 44,

AP

gt

RLOTE O

o
RIS

s oriemn

s}

chatigs

3

a0

et

Ay

tion 1g

vignig

ovarbisad iy

dion T A

l
g
X

o

{zontial ov

i RN
gt atasgd

1t 10 a nen

orientatic

cal

R

v

N

oo
i@
£
=
)

1o the

gt

refer

ireation

o
BRI ¢

s foriaond

e padoy

I ean

o
=
w
4

pos
503
o
()
a4

s
=
b

1

gty fom the ver

a57§

i

&

T

A G

&

Yigtion from & vertic

helow. Acde

Ly

dot

ing, . part

1

P

frate orientaiion, eg. dar

%

<

HY

{IRGER

Ex

it

RRTe, 1

process, Pt

35

substratd 1 B

i
]

.
e

Haiion 4 of

g1

atal of

8 PYIROREEH

5 2

r3t

wethe subsiy

R

£ ynovis

o

arbioular bet

Ldap

9

hatraie 3

v .
0 SUY

i

ording 10 8 apher view

4,
A

< Faw

P
o

7y
oo
e

e

appaniv

Swing &

She
LA

B8 shany

4
%

B i
.4'44‘8.\ R

FH3,

1

802

i

e, It

3 four view, TORTRCARE

stive to the

2
<

srel

o]
=
e
o3
ey
Poct
pos
Z
24
&
4%
e
L
=
s
et




PCT/US2018/040004

WO 2020/005251

&

cay
o
i)

s

gposit

wairads
3

odated
fnenty

g of
§ v reduc

Ay be
W

i1

et of the
S0y,
ey ﬁ‘\! ERAC)

sy
3

i

&, & £
fuctiviy de
i

a
x

& subsiyate A

& and onethe kR

C the sl

FAEERRN

g area T2 can be

e dn hndlostor §

o

i
fate i a

ser, For enam

3
o
s

ble by the actustion of

an

2

wyy sther om

1 ott whent the

RN
)(:I} s
¢
1

movsment

T g

L)
th

i v

3 psvement of
3

A
%
3
3y

N

Car
E}{?S: s

& ;‘}t

oA e ooyt

3,
43
:‘.
)

e R
et wi

.

by
fat
13

of rot

tndingd

g &

QI g

i
T
-L';
o
Cennibing

{

(3. The sidewavs transda
. m

QraNig

rarsiate oncthe right sk

$

et
¥ tan
¥ Aak
fen
[Ri%s

s, like wierowsve photogon

s contigwrad o swve th

£

meshaniam

@ yotat

th

Yo advands

3

n
T

e partiondas, €

i
i

Yoy
o the fomyg

AHORS
ahoan

y

&, when the ot

s

oy 4 can
HAauay

&
2 12 ¢

thods. For example,

of the

ot
tifornsity
W pashoved
s @ pahee
can e moved
ke perpend
e movement from e
imeats, which omn

{3
wonal and fransdationg

e

G144

1

QL

b

measurement teol

W

wd g

@

3351

ay roay b

oy

ary
HUEH

4
X8
<

cossing orteatation 1,
iy neeharism 2

sort body 4

©

H
{

5 ik
ding o ewmb

3

B

1 Shleways movamen
o

@

X

o3 huhicate that (e suppont bo
i

oy

5

Ao

f
the ewing apperates 18,

tha deposition spurge

“-

A
o
i

13

i the sap

N

OOSITION WIS

PR

3
*

nen youll
¢]

¥
i
i

{}{‘

3
:

finesr motion miech

of the mechanioal

18R O

al

de
FIG
RO
£

3

7



83

roteeng

&

arts of the

i
71
o
LI
W

T3

3

PCT/US2018/040004

2.

N

o1, the maovi

SRt ¢

P

withis
<

3
3

poting, Le. 3

&
$

Y SIS

i v
X

I3
gle clemanmt pro

the dip

@

by

{
1

el
2

JEHE

WO 2020/005251

A S %Y 7% R o e B e 5w g w8 o % g G
L e = - T = SR S T A =SR-S e B A A Ty =
- S ;. P ~, 2 o %t Y iy ol = RS o s % fod o
= bt R, S L o % Py - SRR S S A3 2
s ey Bosed s g P o gt X I i3 L 5 (] ] o st 255 =
BoE = IR T ESTE S B R T . % L E s ¥ oh =
[ P prod P 4x e = % = e wn i =, @ e b R o
= Zo oS = ey C0 v =z [he 2 s i o had ot bov R Vi et 7%
s 5 43 4y " Yo 2 T fov 2] B A =t o o ey (¥ = A
o & = =y Sl ol g % bod Y g Se ek byt o o 2 A k5 s b
g o jonrd Eood “ gt Z ) s - 7 P o -, o, w @4 5 T Fot d ~
ot R 4 i g3 2 A %) e > m 31 o . S F ot
pos? fd b9 =5 .o = ™ o ? B o tr N 2% [Pt S v o) ek bl (54
o 2 53 A o = ¥ x ) % ; 3 ” i
W & . s By o = w2 AR ot PR " i e ‘ f) . =
(ol b a4y o # b b3 Lk 5 > i 3 L i e £ “, e, o
4 Z o oy s o= L B B 4 8 uE ;I F £ o e w2
4 w0 PR 4 m & . B e S S = N
Bp g e PO i I o 5 S - . 2 S TR T+ S ) s B S
Vael Sl st e ron N e = Do focp e 2 7 5 o = -~ £ “
ek PR R oW T I Er D we 4w T W O T
T -G LB & B9 a0 @ s T E % L, e B e T F
& 2 2 R~ L 85 B2 Z B OB Oow o= oA H %o 2 :
3 p 255 “ s g = ford = o Y .. Y ot : -+ ok 2o 3 -,
s PR 2, (43 jos ] T P51 % -~ se Er e s} 4 = 2] £ an
Ay ot iy = b pr AR 4 A 7 w0 o) Zo. v O = =T o E
o a pes oS perd b = e Py = - ] - placs 4 o) ad >4 i 4 §3
= £2 ~ ok = 53 2 A T o o4 8 i B it g
] -~ =3 v o o e R4 ¥ i) T N p¥) = = kdd i,
LTI B < T 2 = R e : CE 5% 4 43 4 a3 = 2o AL
-2 o] o3 RSB by s E 43 > S TR s 7 ; 2 2 fes
G =Y g T v AT SR - T A S W ¢ 5w i o
3 £ 7 pes Prad 2 Gr e fos = i o e 72 -4
o 3 o, s oY =5 Pas SN ko e e . pod bl T Py ro ,
= Uy T — 3 | A o et o) ) =, 4 oy o) jon .
far o) g L ope s s e o~ o — () £, Py P o Y o
o5 A e o aad . o fied . pad o o, = b gl P2 oeo) < \ s Pl
W i o w2 it . ] P “u,\v = £ o P4 o i e [ m., i o8
= ) % ! ~ e i 5 . 3 et s s = . 24 P v ol
% o » oA B e o 53 PR - (24 o 5 P i ol =3 3 2 24
e 7 = i3 & W e T e 3% 5 % 2 e s . . w2 et ot v
&= W . 75 g T e T & = S G W 3 L2
hiesd e iy A ] 2] Py ~ s jov) - 2 o oy 2 P sl o N - o
ey g’ josd bre] i : o~ ot s Wy =, i oy e e ok 'y [ jond
ok b L e ) g fand e g \m.tv 2y o i o P 2 . u s () (28 b g =
A - ] Lr [ PR 5 for: 5 = . o e e 3 Pl B b4 = oot . =
o] bR Past Pt s ot sl s 52 poa R, g < 3 Tt . e = o R 4
%] 3 o eed ot T o 7 e prcs & b [ < £ L&Y [ gett ¥ LA
ol % e g o~ 2 et e s e ooy ~ o o = . : 5 . P
o e 5 s A ) = . 1 S s , F 4 3 o
e 3 k{3 ! A o T2 = e i B ey 2 b - ol oo = e %
= Eed 73 =4 R4 % - P 4 ot} A a Bt £y = pud voe s 3 =
T o ok pave ] (S R vl R T 4 = o b o3 PR 5 s oo v P
gE S ou E o ¥ 2 PR - TR B =T -~ B A S - S = oM = om -
pod % 0y b 7 £ &% = § o] Fet “ o3 = Lo = o
=, ] : = el fant o b8 o ) P i = 2 4 5 . g ool e
A TR ., = T ey omn TR g e gy = TR T A = w2
o = LA e S ok e v 3 o e o " P sl PR pe s o] g el e oy
= i . pd Py o LI s 2 o ke 2 5 by B
w2 -~ 4 At = s - o 5 P g -4 yonad 3 = 3 i a3 (=3 K444
s s = e o &= e i o~ ba 43 ol 3 res ot pocs Gk, f =4 e
o S o e i oo 5] 13 L8 >~ = fae s 024 P R - g o) 3 ir
A ] g o E 2 2z o . A= I & A A = s R 2 4
Y Pt b g z R pasi n @5 ik kel = = i o Bt g P e L5 s
o i e 3 A e o f 2 - R o o oA P a4 ] I % ¥ Py
Bn 2 - S R L - O S S - & R I 1 =
o 2 ert feru P et P — ey peoeq A O = W 4 . v P
s .- 7 o 4 Yl P e : e o 3 = o P 3 7
- B s, i) 23 . P ~ prt o~ P et T b e B b i 3 2 fs
s = A3 A A &2 o b = s i s i — ; B i
A oo} ) P > 3 p= P kP e 2 / o] ! i~ s e =
Lh Ok R SR " &= w - = L N PRI R = 5 ot
3 P Pr o 3 e Z s w5 Y s s = EY) e P 21 5
e fri fac (] o - b — S Py “ Phed ¢ ot ot e ~ = pag Ses
Ler s [+ = E posd a3 g 2 o 2 B S <SS oo st b edd 8 a4y 5y
1 7 I 5 %3 = iad e Lide g% rocd : £ it o) o R [
Lo 2T = o ) @ R I~ B - Y- S oo B 1 b
- D A ™ EE 8 B e L. B w R = A SR 4 =
= % = e g fs = > 52 & ) P = od = o o~ 3
o o VT o) - & 1% e o ol 85) & e = o ~ #x - o] b4 =
e B e % e ~ AL e e A =
o t ; _ P . . ) “ PR Z,
e oY = ] z oo} s L 4y o5 7] bt = %3 <F ot - ] gl R
W poet 404 o Py 497 7 by L Z b e 37 v 3] = =
) 4 % =k o e P4 mu < 4 L2 o~ & s Ay 5 o4 vy ol
b bond £5 s oo = L ot ] 1 £ P, o o ik o) " ol e &
ol o3 A ¥ o sar 3 foss asd S <% WA g 75 oer P ) o
R W pa3 ¥ =4 - Ay P b “ - - ey prxd - o
o P s ik, . e i -t ) 52 b 3 fc ol il e
L s L P s -~ ot o] W [ ek oty b4 oy ~ Pt ot i L L. o~
it 4y wrdy o RS i - Pl P > Yy s e e bd B> * (-
e S o e bid i o ¥ b = rog % . o g =5 3
nasi 2 &9 - o a3 = o 3 * ~ P ot < - = Ly ks
ot i A - o it e pos o g 23 ros P o] " = g oy P i
fout pts G441 vl 943 o8 oscy L Lk & bl B b= = o7 N od s £l oy 2 i
s Eor) = fooed o foud it 58 et N 5 o e E¥7 o= 4z it 54 o
e e ewn 43 = ] A 2 £ it B e s S+ o] kvl Pred 3 v — 5 [
2] o o 12 o gy z b3 £ 3 -, eed ol o4 e e Py o %8 e
o 5, o] 4 25 i o 43 9 7 3 P 4 ey ol p & o] b e
s CA S 1 B TR e hew s wo = o e T e ped
= W= ) b Eo e B A N Y T~ S - R < = o G B =
= y T " [T 1 RS~ T “ow ) AN 2
(%) et 2 P % s W ey ) 7 B 5 3] 4 ot &7 d
by o & i s 2y o~ g o o = o B ] ] faes ] - - % o
~ o S ‘ T Pk = g 1 5 - 3
7= o P i b 44 = “ E O A b B} < BE S e ot
f=d 4 R~ S = w =2 2z = & A '
2 B o s P p % o st véo) o] T
o o Ak = o 2 o e - A= R - = = = ]
= —— = = 5 22 ~ - 3 o S e pees. 2z g b v, A A fo .
Y ey K i e qoer; > e Part g gis ot o, oy e T e
4 ) el 43 feel T i e 2 5 &3 £re Y I bt o £ %
] e oam E b A L - 2 & ¥ B a % ¥ & £ o
tmiet g fas % L3 Py 5 — Fos) 1> (72 ~ ol 2 boy Pex] P b % o5
pres ; T vt - LA L2 P ey ‘ = B ke, e 23 e . { s o - £
= om 03 s e P e o s = ar R e Ty = 2y a3 o, s e w5 e
2 G A S S = 4 25w 0w e e & o= R S o %
joes ol : 903 e it o 7 gl e = o pa ond F; o L el b o > L
Eole el fcdh £~ SR S S S R R o S C peial R 7 S pras®]

28. In

&

subsivate

et for b

o,

b

bR

SR

Chadde



PCT/US2018/040004

xe

. the susoert Body 40 can Helud
poart body 4D can inelede

Ayl s
T

i

part

WO 2020/005251

2
o
iy

174

3
o
3
&

I
A

i =

P
2 »
] Gy E TE
035 o % ] i far] a3 i
i =& F g s = I S~
3 ” e > o) = ” S e o
2 % = £ EE g g B o8 2 2 o8 -
N e 7% b e 3 4% RN 574 S, . ed Fo A R 4 i 5
P 4 (o & 9 0 4 %3 = o b53 Fis? o
b pisy 5 o= o 24 “ wi o et nrpn, et ‘..\ 3 e et 7 iy Y pory D¥
Py =5 W P ot = o2 iy e S feon) e g P £ oy 53 W fcd
P 3 oo = o9 Mg K <. oy Foo} vens ey (55 oo 5 Tor £% % . o & T
v s oy e - el st e i~ g8 ) i = (5} eidn P 1l 4 > o & i b foeey
= O 2B Oom mow & Hoay o2 gL g g i £ L. B B L
N o . (v R R R A 5 W = g S o e B
e P g o fiod ] Fdd [ ks o) Sess g 5 Wi ) u 53 24 Lk — v 7 [543
ot 3 Py i 1 A Baaal s s Lo b Laid . P ~ s, = e T P2 Ht g
7 3 o o R A 4 1= L = o L) joues fia o tt i = s o o P
b o e 2 x s, v e, [ o L S Pl ot i g focd s b¥ ek -
L& P 34, ot o ? et Pl 4 3 2 el L] st - o : Tak
& w o % - % B B on 2 F oo omy =z 2 £ B B B < W B
Z & owm = B 2 &5 2 o5 0B & o . = = = = ,
o [ T s % g 2R A~ S~ s 2 85 &g om0 o ]
& O - % o & 2 . L 2 noog = EZA 7 S - S
= FooE BO% B 2 5 2 3 PO T 8 B e
(5] Vo v o Za e fd = 5 - ’ i} Lo por’ P i fesed ey e 5
o i oz & 2 eoEm a2 W i B S A < ‘
Z8 B o 2 a8 7 £ 2o How o o# Ty o= @
- ¥ - R . B ol Padd f&) o L) 2 o FA4 Y] Keing e > 5 Sl
ra. ~ “, g 0 L eco) et < Gt o =t a [y b2 e P = F] 5
ko 4 g = s oooE Y A L b “ [
& , L E 2 a wm B h EE A o= A I B
8 i LY S z S QR e PR R A P R WK Z
z L, = 7% 5 & £z B = S~ 2 4 S R L . 2 =
% & E - DS~ S I d v B w2 o T~ S S g
L5 e P . oo = % %3 o R oy : H 7 =y el
wo E o F 5 w BB B oE ok A g R B o
g B o e o LSBT o S SRS o~ % Sry e i
ok o B £ L ool a5 P ped % s . 73 Ftecd Zh o~ 4 28 oy e
ot . (3 Pt s e e Ay i+ s G 1y peav Z b Kol e Ey
s T 225 = P e - 3 " Z = g 42 = z i e 5K 3
P o= PR = 15 >~ - %, e va . b 5 A p-4 o) o~
o = @ : ~ : [ : 7 PR i oo
= s =5 i ] =2 LR o G o [ o4 LY . 42 &, o %
g 2 3 o it oy kel e o 4] - 3 = o B ad £ e i =
2 s s - S/ e pad pots b G p=4 . 5 <. 2 Pt fi} o
a L e poecy bl Cre - gy S 5] T .. vl i~ e oy = (e 5
LIS =2 ~ B o w2 P I i A S-S S
2 4 e 2 s - g w & L &owe Z T A :
g B o wm @ B &' L 2 LE 2 ow % g .
b P % “x, ) e s, 2 v - 3, J e o« y )
b~ B T O . = o % 2w &= 2 = 5 ;
2 7 = 4 A e 644 forl - oy &, o o3 bl 4 o = $eend ;
i 4] 4 E e st o e N . e . o £ ey o %
L8 £ g 'y - B =2 F e . w A » BB = =
owR -~ e N A < T oo w2 " B £ % 5= % ; =
“oo- % Lowr oo H R B B B % = I = P -
s 7 el ” Fa ) oy v~ pad * : ] . .. i e ., [ P ‘
o 8 i 2 L & £ oz 7 2 5 P S Z o B E B
AR s} & = Pod o s T &y, ke 2 [ R o = e 4% o ot
A e i & = om . E . W B B g = & 4 = = O -
2 pev] k) i o~ e Voo o e o bt - P - = v £ e o2 =1 vy ok P oo
o Wi 7 % Lin) - 42 < Fed . = g4 - ” < = oy - i pan i . Ea
po ~ ey B 2 & = 20w o e A R 508 £ 9 Z b
“om [ N O T N o 52 wowm o2 - SR e R TR g
e Aot -~ =y = i i Poes & t £z 5 o oo = pas i i s
v E 2% IR < B Eom m oo 4 a s B PR [ES S - =z w
o s < 4@ o, b5 5 i s 5 = 31 Lt pags 2 e -y kg e . peet & s
RV R oA A e B o A Bh 2 B OE @ ) PYREE Iy ~
W ot o ] oy ¥ P4 s pot 74 9% ] & 2 ey g 5 radt 853 by jrsed
[ <1 Pad TR s dr oy % ¢ 0N Y vm A R < w2 2w F
P 54 2% & o B L B NP B PEE > S S ; W o oA s X
= fat 7 4 Foe) st et 3 P iy o P % oo < 2 o e P 3 Y = P
o 25 0 9% ) b ol 4% F R < oo o %3 7= 2 p2 -l 3 51 b2 Far B o4 =
o " & <t 4 7 hed = % o2 s B > “ 3 i
. = o) 4 o~ sy, ool s P pact &= 7 oo g o~ 7o for o~ R Cod
e ki3 e . o] ot E e A - s pot o s bt ik f.v« Tl anas 53 S s s gy s
i s s w7 - it g o e Lowe, ot 2 224 P o] ‘ Boct o for] ~ 943 = K
[#3 £ $53 o ol Fosd 3 -~ 52 poct - o = - — - 5 = 5% o
= ¥ * o) X s - 41 B < 5% o) - o o o ocd W o A Lyer}
E £ 23 2 oz = # 2 &K Z 7L 2 8 % 5 o4& B g GO - G A
s = . A A = E 2 % o B FE 5 2 w & B O E
Ay L7 ki &G o3 A ST o B o A E T SR S G < =
=W % i oo v &2 £ I Ty B« e B oa =
= &y feid Tz g —— ., >4 e Fe) st &2 . ] o - b gl il -y b and Labd &
10 = z 7L A D & i # g s o B Eozm T &= 2 A
v et 7 . L e = : ", 7 = 5 . 5 : ’
1 T M m - T na, A TR - T S i EOA e TR ¥
2. o~ = yon ot = “ o & - EY; £ i ; por) f o oed )
. < Lar Z, b4 ] Sy S5 ~ % £ e < o3 red e o —~ vl i e
o e a5 -t il . T P iy w o 3 o s P S . i = e = 2 ¥ = o
5 - A oA = R T A 4 & B D oy o= D = &= v
s %R fos] Y = A = un 4 [ A 5 i I R T A “ =, o w2 =
psed el e . bl W e 23 Py e s o pres) e Py et o o S A ] S 37
ol Rads 2 = ym vixd L, S = tas b ot w7 < Fos [l 2ol axe S 2% S o
Lt 72 foid P38 ) s Coa0d e s e e % . = e & s e X7 i ot
2 B oz o 4 Zow 2w w8 % & ® 7 B d 2 y 4 % n o= % B
5 o e o i iy ] = oo e d q = i 2 2 25 L A ] 5
z 2 £ & 4 ey, = o o, W B o S " TR w8 A
R = ) = B ih xR e A L R T A =
= @ A R 7 EO o~ S o o H oS om B % g BB & Z
o o o o P e Gh % s o o} 7 4 Lo ] = o2 B =
&z A C VI o < 0% B % B oW = % PRI R B ix B B .
L [T go e e T ® @ g @ 5 ; T PR < B4 3
=5 = B = 7 FoE owm @B 25 B ORI SEE AR G S o 2 oag kb
[2 PR S | A o R W g I L - P A+ ST R - — = B %=
® oW A Loy 2 =os T 4 Ao E T A R~ S i S S R4
— 2 B ow E & (YO 2o . A A = = L= B A -
N ks %k = 5 . = . £y ; A
S & A TR [~ = B
- Pat) o Fhee o T o~ == e - 1#3 -~ Tt
) L, i w~ ] - i g 2 P -
W f2e 23 post e i “ro o [+ 157
A Pl = P st




WO 2020/005251 PCT/US2018/040004

edpes mmy be provided o allow for o condinativn of reduced sagging sod savy releass of

s substrate 20 from the suppurt body 40 after processing,

8 vogards e mintion mechuniam 43, at leayt an

BCRIAT B provised > support body 40 around anaxis 44, The actaator can be

wrdersieand s @ ol wosn extondable oelinder, for sxampler s hydragd

Y .

antcal or slecirio driven ovlindsr configurad o move g support body 40

Pl X

wostation, An actuator can aiso by wdarstoed sy

£ in fopt ol the puw

ap-aoiaaior with g rack and pivdon system, &n iy, fo particalar an axis of rotation

fana plvol, 8 awived, swing ov g velating joint The akiy ey toclude an

gomoto? angd s e, The iy oy be dlveatly deiven. A nwobw

adfor a gewr can be provided. An acteator can be selidriven or & rotatalde mounted rod,

The achiatoy can be fived 1o the support body 40 and/or the axis,

[GO3ST  In the presewt discloswre, ss regands the Huear motion mechaniym 46, af lesst an

wivate 2

b

actuator 1% g the seppott body 48, and therafire the s
sideways fn relation o the longitudion axis 31 of the dcmw soures 30, For axample,
the sotuator oan be understood as 3 Hoear acteater with & vack and pinion system, The
actustor san hos rodstyle sotuator that van aither be fuid powseed, saeh as hydoslic o
ensamatic, or clectie powersd, by &
care be a vodiosy actnator thad can oty be floid powerad or eleetiic powered vis 3 lead
sureve, hadh voreve, bell o Bneee ooy, Both stvles of sotosioss Bod application o puided

sloments van he profiled rall, round vail o other rolling or sliding

N

e

s
w
7
=
S
=
¥
o
poo
<%

o=
-
poo
T
5%
%3

v./’
o

U361 FIOS. 3 mnd 4 desceibe 3 song module 80 for reoshving & substrate X
g \’f“‘?‘ ; \;} f X TNITH — o By ek 5“‘2 f’3 e itinning ‘4’-{ 3 sub
WENKIE PR toig by VAR DG S551L 1 B EEENE AN TOF PRSRITHNE S8 U

a processing wrea 72 of @ prodeasing chanber 70 of the vacuws frocessing systern

Y e vy i he oo venn e iy S aagaed o miyvenent moadts A8 Ame
swing mudule 60 inchudes & vaommn shawber 62 amd a auppo bady 4G

.

subslirain 20 focated within the vacuwm chanber 62, & rolation machaais
the support body 49, ix vaed for moving the s

wein 44 from ptransfer or horizontal orig

FIG 3 shows the substeale o e iranster orention ¥ & s

soupied o the suppon body 44, is usad for wanslatdng the substrage 20 si&iwm;« ayestl



PCT/US2018/040004

WO 2020/005251

s 42,
sostion
a5t @
53

wlon
cal
yiher

3
FEYE

0 TRCLTargsm

ani
-+ ohy

poe
%
%

gy apafer

alation o the

T
3
bt

SSIE OF vart

THB
&

<

A XWIng

PR

oy

4
[ 3 VU
The v

&t

e
Iy

%

mchuding at e

11 mech
SR

el

83
4.
1
I,

14

?

el
=y qant be oo

BOG
g

-
i

1§

atad by 1he deg
3

1o
4
&
3
5]
it
2

th the rod
3

BRI

O
<4

Y
¥

1o

3

28 sidewn

=
g
¥
-t
=

oy
i
-
>
¥

3

can inehue
. commbi

oupled
dithied

RERIRES

W

shamb

ot

WL
X
i

<2

el
AL '.
0%

£

¢

jantast

y

HPRG

&
:

£33

2

srisla
-

&
ule
ith

3
Wi

¢

ko
adiscent to the w

4l orie
1 the fig
upeSharabes

the
I0¢

fo 20t vaot

module B8 5
mes it

T
.
ded

& provi

x

R
g

s

e awing

moving

TR an

)
34
ara
3
H

<

forizon
G §

3
wi
e

Rt Tnenhar
ch
Thys
Sre
}

i
oF
3

e 48 o the
[e

G oaRry ou

of the ow
3

e
£
¥

_2,
L¥e

or ransiating ahe substiate

© H

3
3

oy
.
S
\E}
B

3
P4
%

N
2
&
i
41’
i
-
N
&)
LRE

nnendy,

ar mnt
fdes & vacuum chambey 82
1o Wil
<1

48, wh

;40

¥

i

Y
gt

s

ansfsr o

4

eI

o

ber 6
1

£

‘o

hod

it
“urthe
1
Y

.

hod

b
e |
vides
N2 F
b
YR
gy
-
the

§
@

par

YR

S04

733O
€
R

S

awnber 8
frog
S

A%
@ B (o

EEbY

nE-orferdaiion
fi
{.
T IROY

A, 6UB

Rt

‘esning chamber 70 that s b
§

{

2t

{

fsevs oh
The vaoas
&
b
&

wioned abave,

S e
58l
el

S
1

L

i

Leied

-

L

dod o the su
mibg

VHQ

3

¢
o
o
@
A
wodesd do g aa
&

i3
71
i

miodud
8G. A s

é.
¢

i
it
e
aly



WO 2020/005251 PCT/US2018/040004

transfer chavnber 8¢ to porfoan speeifie additonal finctions Hke stovage of substrates

¥

the Hke, Purtier, more thay one load kek chamber may be provided, For example: one

toad ook chamber ey be provided for lpading of subsirates inte the tnnsder chawber and

ane load kel chamber may be grovided for inbouding substrates Drom the transfer

FOD4GT The subsirate 20 cxn be avanged or witached on the support body 40 by clovgs in
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