UNIT AND METHOD FOR TRANSFERRING SUBSTRATES AND
APPARATUS AND METHOD FOR TREATING SUBSTRATES WITH THE
UNIT BACKGROUND The present invention relates to apparatuses and
methods for use in manufacturing semiconductor substrates. More
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to manufacture semicon evices. A cluster-type apparatus
configuration where a loadlock chambgngd process chambers are disposed
around a transfer chamber. Generally, wafers are placed in a loadlock
chamber and vertically spaced to face each other. Two chucks, on which
substrates are to be mounted, are provided inside one process chamber and
disposed abreast in a side directBACKGBO{IAND NIt is provided at a transfer
chamber to transfer a wafer between a loadlock chamber and a process
chamber and befAEd IR BN IR HASEP ARPaiRbiRes probesihadsiter.
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chamber and a process chamber twice. Thus, it takes much time to transfer

wafgry dppaeatasanyhinstmbucoraRisreParsiingdldaretdemily may be

provided at a transfer chamber, an occupied area of the transfer chamber

increases due tolthedant y@ledscluster-type apparatuses are increasingly used
to manufacture semiconductor devices. A cluster-type apparatus has a
configuration where a loadlock chamber and process chambers are disposed
around a transfer chamber. Generally, wafers are placed in a loadlock
chamber and vertically spaced to face each other. Two chucks, on which
substrates are to be mounted, are provided inside one process chamber and
disposed abreast in a side direction.

A transfer unit is provided at a transfer chamber to transfer a
wafer between a loadlock chamber and a process chamber and between one
process chamber and another process chamber. Since the transfer unit has
only one blade on which a wafer is placed, only one wafer can be transferred
at one time. In order to mount wafers on their respective chucks, a transfer
unit must carry wafers between a loadlock chamber and a process chamber
twice. Thus, it takes much time to transfer wafers. In the case where two
robots operating independently may be provided at a transfer chamber, an

occupied area of the transfer chamber increases due to the two robots.



1 Further, since the two robots cannot enter one loadlock chamber at the
same time, one robot must wait until the other robot takes a wafer out of a
loadlock chamber. In addition, a typical transfer unit includes only one
holding part where a wafer is placed on a blade. After taking a processed

wafer qut of a prgcess chamber and putting the wafer into a loadlock
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next wafer is performed inside a process chamber after a process for a wafer
IS peHapes, much time is required for transferring a wafer to significantly
decrease a treating amount of the process chamber. SUMMARY OF THE
INVENTION Exemptiiyi@maacgbioaniansftre pitdselatisy/enliyamareottineg ieatt
to a unit for transferring substrates. In an exemplary embodiment, the unit
mayMneiedewalelasiolasehberadviaghic Aftes tdidne R psogkased: wafereut of a

member coupled with the blade member to carry the blade member; and a
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include: a top e includin least two support parts on which a substrate
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much time is required for transferring a wafer to significantly decrease a

treating amount of the process chamber.

SUMMARY OF THE INVENTION

Exemplary embodiments of the present invention are directed
to a unit for transferring substrates. In an exemplary embodiment, the unit
may include: a blade member on which a substrate is placed; an arm
member coupled with the blade member to carry the blade member; and a
driving member configured to supply a driving force to the blade member or
the arm member, wherein the blade member comprises: a bottom blade; and
a top blade disposed over the bottom blade to change a relative position with
respect to the bottom blade.

In another exemplary embodiment, the unit may include: a top
blade including at least two support parts on which a substrate is placed; and
a bottom blade including at least two support parts on which a substrate is

placed, the bottom blade being disposed below the top blade, wherein the



placed, the bottom blade being disposed below the top blade, wherein the 2
top and bottom blades are carried by means of one arm member, and
wherein the top and bottom blades are provided to be converted to a folded
state where they vertically face each other and an unfolded state where they

id le. E I bodi f th t
AR IRBLEA G5 & SAPRAE ToP S R ey o ane
PR R SR LR R R

loadipgk gharahrbydisrRA ratdhashansidmetinariransiesehanhsre Rey

which substrate are placed to be vertically spaced apart from each other;
andaadrainsiesdiaitgppessdedrafiéhe transfer chamber to transfer substrates
between the loadlock chamber and the process chamber, wherein the
transfer unit compxiasianbiacdeodinenisroibihevprieseatdnpentine asetiesiedn
arm member coupled with the blade member to carry the blade member; and
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and the a{gn member, and wherein the bJade member comprises: a b?gtom
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embodiments of the present invention are directed to a method for
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include: simultaneously transferring two substrates, by means of a transfer

unitybeivate sgastd appdrirpratesdiispiosednd harapsticallyispacited at the
transfer chamber to transfer substrates between the loadlock chamber and
the process chamber, wherein the transfer unit comprises: a blade member
on which a substrate is placed; an arm member coupled with the blade
member to carry the blade member; and a driving member configured to
supply a driving force to the blade member and the arm member, and
wherein the blade member comprises: a bottom blade; and a top blade
disposed over the bottom blade, wherein the bottom and top blades are
provided to change their relative positions.

Exemplary embodiments of the present invention are directed
to a method for transferring substrates. In an exemplary embodiment, the
method may include: simultaneously transferring two substrates, by means of
a transfer unit, between first support plates disposed to be vertically spaced
apart from each other and second support plates arranged abreast in a

lateral direction, wherein a transfer unit comprises a top blade and a bottom

blade converted to a folded state where they are vertically disposed to face



apart from each other and second support plates arranged abreast in a
lateral direction, wherein a transfer unit comprises a top blade and a bottom
blade converted to a folded state where they are vertically disposed to face 3
each other and an unfolded state where they rotate at a preset angle in
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substrate treating apparatus including a transfer chamber; at least one
progtsieshaddrenedispaded state side of the transfer chamber; a loadlock
chamber, disposed at the other side of the transfer chamber, in which
substrate are pldexemplaey emhngimesiaetiepaesadinenivowier diaded
transfer unit provided at the transfer chamber to transfer substrates between
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directions, and wherein the transfer unit puts/takes a substrate into/out of the
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of the process chamber under the
vertically spaced apart from each other; and a transfer unit provided at the
transfer chamber to transfer substrates between the loadlock chamber and
the process chamber, wherein substrates are placed in the loadlock chamber
to be vertically spaced to face each other, and substrates are placed in the
process chamber to be arranged abreast in a lateral direction, wherein the
transfer unit comprises a top blade and a bottom blade converted to a folded
state where they vertically face each other and an unfolded state where they
rotate at a preset angle in opposite directions, and wherein the transfer unit
puts/takes a substrate into/out of the loadlock chamber under the folded state

and puts/takes a substrate into/out of the process chamber under the

unfolded state.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a substrate treating apparatus

according to an embodiment of the present invention.



unfolded state. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a top
plan view of a substrate treating apparatus according to an embodiment of
the present invention. 4 FIG. 2 is a top plan view of a modified example of the
substrate treating apparatus illustrated in FIG. 1. FIG. 3 is a perspective view

f a substrate t it illustrated in FIG. 1. FIG 4 sectjonal
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per§%%qﬁgéec?}s\i}z%§@mm w&f%qg%gpd folded states of a substrate transfer

unit, resp IGS. /7 through 18 show the steps of transferring wafers

during a substratedreatmenHedivk FEWDS S CRIBTARN SEBRERERRED
EMBODIMENTS The present invention will now be described more fully

herdipnsfitetedith Fe&ference to the accompanying drawings, in which preferred
embodiments of the invention are shown. This invention, however, may be
embodied in mamGli#tdeehciosmsentiortoigw vbthe st tiansignied to
the embodiments set forth herein. Rather, these embodiments are provided
so tH4EHAPEiELidSurd will be thorough and complete, and will fully convey the

scope of the invenji those skilled in the art. In t lan vi among the
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folded states of a substrate transfer unit, respectively.

FIGS. 7 through 18 show the steps of transferring wafers during

a substrate treatment.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention will now be described more fully
hereinafter with reference to the accompanying drawings, in which preferred
embodiments of the invention are shown. This invention, however, may be
embodied in many different forms and should not be construed as limited to
the embodiments set forth herein. Rather, these embodiments are provided
so that this disclosure will be thorough and complete, and will fully convey the
scope of the invention to those skilled in the art. In top plan views among the
drawings, a hidden one of two vertically overlapped wafers is drawn by a
dotted line and a hidden one of two vertically overlapped blades is also
drawn by a dotted line.

While a substrate treating apparatus having a cluster-type

structure will be described in the embodiments, the present invention is not



dotted line and a hidden one of two vertically overlapped blades is also
drawn by a dotted line. While a substrate treating apparatus having a
cluster-type structure will be described in the embodiments, the present
invention is not 5 limited thereto and a transfer unit according to the present
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substrate treating apparatus 1 according to an embodiment of the present
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end module 10 and a process equipment 20. The equipment front end
modtaesie ignihstagi e ikpiens: isfribidipiteddeshe vipiereandmay barvpriousifer

W between the process equipment 20 and a container 16 in which wafers W
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a sealing container such as a front opened unified pod (FOUP). ame
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process equipment 20 and the container 16 located on
equipment 20.

The equipment front end module 10 is installed in front of the

process equipment 20 to carry a wafer W between the process equipment 20
and a container 16 in which wafers W are housed. The equipment front end
module 10 includes a plurality of loadports 12 and a frame 14. The container
16 is located on the loadport 12 by transporting means (not shown) such as
an overhead transfer, an overhead conveyor or an automatic guided vehicle.
The container 16 may be a sealing container such as a front opened unified
pod (FOUP). A frame robot 18 is installed inside the frame 14 to carry a
wafer W between the process equipment 20 and the container 16 located on
the loadport 12. A door opener (not shown) is installed inside the frame 14 to
automatically open and close a door of the container 16. A fan filter unit (not
shown) may be provided at the frame 14. The fan filter unit supplies clean air

into the frame 14 to allow the clean air to flow from an upper portion to a

lower portion in the frame 14.



the loadport 12. A door opener (not shown) is installed inside the frame 14 to
automatically open and close a door of the container 16. A fan filter unit (not
shown) may be provided at the frame 14. The fan filter unit supplies clean air
into the frame 14 to allow the clean air to flow from an upper portion to a
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disposed at a side portion adjacent to the equipment front end module 10,
amahgsicker partiotie pirticedsasisiebal2eibeispbsadcitiecideassfabamibiee
26 is disposed at another side portion. One or at least two loadlock
chalransferxchanebgriddded. In an exemplary embodiment, two loadlock
chambers 22 aresﬁrovided. Wafers W put into the process equipment 20 to
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the respective loadlock chambers 22. Inside the load amber 22, wafers
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provided at the loadlock chamber 22 to support a portion of a wafer edge

regiembodiment, two loadlock chambers 22 are provided. Wafers W put into the
process equipment 20 to perform a process may be contained in one
loadlock chamber 22, and wafers W processed to be taken out of the process
equipment 20 may be contained in the other loadlock chamber 22.
Alternatively, one or at least two loadlock chambers 22 may be provided and
a wafer may be loaded or unloaded at the respective loadlock chambers 22.

Inside the loadlock chamber 22, wafers are vertically spaced to
face each other. A plurality of slots 22a may be provided at the loadlock
chamber 22 to support a portion of a wafer edge region.

The insides of the transfer chamber 24 and the process
chamber 26 are kept sealed, and the inside of the loadlock chamber 22 is
converted to vacuum and atmospheric pressure. The loadlock chamber 22
prevents external contaminants from entering the transfer chamber 24 and
the process chamber 26. A gate valve (not shown) is installed between the

loadlock chamber 22 and the transfer chamber as well as between the

loadlock chamber 22 and the equipment front end module 10. In the case



The insides of the transfer chamber 24 and the process chamber 26 are kept
sealed, and the inside of the loadlock chamber 22 is converted to vacuum
and atmospheric pressure. The loadlock chamber 22 prevents external
contaminants from entering the transfer chamber 24 and the process
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wafer W is carried between the equipment front e ule 10 an
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22 and the transfer chamber 24 is closed. In the case where a wafer W is
carnesidratviserathied batiesn thamhdioZR crahtber Parsfdithentaambian 24, the
gate valve installed between the loadlock chamber 22 and the equipment
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includes a housing 72, in which defined is a space where a process is

perfehiad, @bdes suppattamml@odeéss. In the event that a plurality of process
chambers 26 are provided, each of the process chambers 26 may perform
the same process for a wafer W. Optionally in the event that a plurality of
process chambers 26 are provided, they may perform a series of processes
for a wafer W.

The process chamber 26 includes a housing 72, in which

defined is a space where a process is performed, and a support member 74.
The support member 74 is provided inside the housing 72 to support a wafer
W during a process. The support member 74 may be configured to hold a
wafer W by means of mechanical clamping or electrostatic force. Two
support members 74 are provided inside the housing 72 and arranged
alongside each other. An entrance 76 is formed at a region facing the
transfer chamber 24, among the outer wall of the housing 72. A wafer W
enters or exits through the entrance 76. The entrance 76 may be opened or

closed by a door 78. The entrance 76 has a width enough to allow two

wafers W to enter or exit at the same time. Optionally, entrances 76 may be



The support member 74 is provided inside the housing 72 to support a wafer
W during a process. The support member 74 may be configured to hold a
wafer W by means of mechanical clamping or electrostatic force. Two
support members 74 are provided inside the housing 72 and arranged

an eac er. An ent nce 76 is for ion facing the
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provided with the same number as support members 74 provided inside the
housinging. 72aahyoihtreazrtiameasoéd. may have a width enough to allow one
wafer W to enter or exit. The support members 74 provided inside the

housing 72 may MEre2disiraiembestRIGX21Mpistrbtekthg stinstreiargatiny of
the substrate treating apparatus 1 of FIG. 1. A process chamber 26 in the
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constitute one group. The enfrance 76 may be opened or clo
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closed by one door 78. Optionally, a door 78 may be provided at the

respectisssprionedersRérteesrafged alongside each other to constitute one
group. The entrance 76 may be opened or closed by a door 78. Entrances
76 provided at two process chambers 26 may be opened or closed by one
door 78. Optionally, a door 78 may be provided at the respective process
chambers 26.

A transfer unit 30 is installed inside a transfer chamber 24,

carrying a wafer W between a process chamber 26 and a loadlock chamber
22. In the case where a plurality of process chambers 26 are provided, the
transfer unit 30 may carry a wafer W between the process chambers 26. As
illustrated in FIG. 3, the transfer unit 30 includes a blade member 120, an
arm member 140, a rotation body 160, and a driving member 180. A wafer
W is placed on the blade member 120. The blade member 120 travels with
the arm member 140 and is provided to be rotatable with respect to the arm

member 140. The driving member 180 provides a driving force to the arm

member 140 or the blade member 120.



A transfer unit 30 is installed inside a transfer chamber 24, carrying a wafer
W between a process chamber 26 and a loadlock chamber 22. In the case
where a plurality of process chambers 26 are provided, the transfer unit 30
may carry a wafer W between the process chambers 26. As illustrated in

FIG. 3, th it 30 inclyd I 2
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140 and is provided to be rotatable with respect to the arm member 140. The
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blade member 120. 9 The blade member 120 includes a top blade 120a and
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blades 120a and 120b are provided so that their relative positions are
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blades 120a and 120b of the folded state rotate at a preset angle in opposite
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a first support part 122, a second support part 124, and a connecting part

126akdch¢h0nf oih¢hbriilded stetwrulate at a preset angle in opposite directions to
be converted to the unfolded state.

The top blade 120a includes a first support part 122, a second
support part 124, and a connecting part 126. Each of the first and second
support parts 122 and 124 is a portion on which a wafer W is placed, and the
connecting part 126 connects the first and second parts 122 and 124 to each
other. The connecting part 126 exhibits the shape of a rod. The first support
part 122 extends from one end of the connecting part 126 in a length
direction of the connecting part 126, and the second support part 124
extends from the other end of the connecting part 126 in the length direction
of the connecting part 126. The first support part 122 exhibits the same
shape as the second support part 124. The first and second support parts
122 and 124 may be provided with the shape of “C”. While the bottom blade
120b roughly exhibits the same shape as the top blade 120a, a through-hole

is formed at the central region of the connecting part 126 and a rotation shaft

is inserted into the through-hole to rotate the top blade 120a.
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support parts 122 and 124 is a portion on which a wafer W is placed, and the
connecting part 126 connects the first and second parts 122 and 124 to each
other. The connecting part 126 exhibits the shape of a rod. The first support
part 122 extends from one end of the connecting part 126 in a length

directi fth ti t126,,and th d t part 124
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120b roughly exhibits the same shape as the top blade 120a, a through-hole
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is inserted into the through-hole to rotate the top blade 120a. 10 The blade
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and 140b, formed Is an empty space into which components of the driving
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one end of the top arm 140a, and an aperture is formed at an upper wall of
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one end of the top arm 140a, and the other end of the top arm
disposed on one end of the top arm 140a, and the other end of the top arm
140a is disposed on one end of the bottom arm 140b.

The rotation body 160 rotates and linearly moves the bottom
arm 140b up and down. The rotation body 160 exhibits the shape of a tube
in which an empty space is formed. An aperture is formed at an upper wall of
the rotation body 160.

The driving member 180 drives the rotation body 160, the arm
member 140, and the blade member 120. As illustrated in FIG. 6, the driving
member 180 includes a rotation body driver 200, a bottom arm driver 300, a
top arm driver 400, a bottom blade driver 500, and a top blade driver 600.
The rotation body driver 200 includes a vertical mover 220 linearly moving
the rotation body 160 up and down and a rotation driver 240 rotating the
rotation body 160. The rotation driver 240 includes a motor 242, a first pulley

244, a second pulley 246, and a belt 248. The first pulley 244 is connected

to a motor 242, and the second pulley 246 is provided at the rotation body
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140a is disposed on one end of the bottom arm 140b. The rotation body 160
rotates and linearly moves the bottom arm 140b up and down. The rotation
body 160 exhibits the shape of a tube in which an empty space is formed. An
aperture is formed at an upper wall of the rotation body 160. The driving
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and down and a rotation driver 240 rotating the rotation body 160. The
rotapiolifegdder 24z inetticke rioveo 222y o éinstovidey whd rassseatishypulley
246, and a belt 248. The first pulley 244 is connected to a motor 242, and
the stsgeicegodkgingaisyinsi@ted at the rotation body 11 160. The first and

second pulleys 244 and 246 are connected to each other b&he belt 248. A
rotatory force of tH¥e PRASF P AT MG IaR e PR RiAbA &y A68MWrough
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pulley 361, a second pulley 362, and a 381. The motor 320, the belt 381,
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rotation body 160. The rotation shaft 341 extends

downwardly from a lower wall of the other end of the bottom arm 140b to be
inserted into the space in the rotation body 160 through the aperture provided
at the upper wall of the rotation body 160. The first pulley 361 is connected
to the motor 320, and the second pulley 362 is provided at a lower end region
of the rotation shaft 341. The belt 381 connects the first and second pulleys
361 and 362 to each other. A rotatory force of the motor 320 is transferred to
the bottom arm 140b through the first pulley 361, the belt 381, the second
pulley 362, and the rotation shaft 341.

The top arm driver 400 includes a motor 420, a first rotation
shaft 441, a second rotation shaft 442, first to fourth pulleys 461-464, a first
belt 481, and a second belt 482. The first rotation shaft 441 extends to a
space in the rotation body 160 through the inside of the first rotation shaft
341 of the bottom arm driver 300 from the space in the bottom arm 140b.
The second rotation shaft 442 extends downwardly from a lower wall of the
other wall of the top arm 140a to be inserted into the space in the bottom arm

140b through the aperture provided at an upper wall of one end of the bottom
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downwardly from a lower wall of the other end of the bottom arm 140b to be
inserted into the space in the rotation body 160 through the aperture provided
at the upper wall of the rotation body 160. The first pulley 361 is connected

to the motor 320, and the second pulley 362 is provided at a lower end region

61 0RE 383 0 L SN R A O By 250 erred t
the baiom A1 1480 LIRUARAASUS,Elen o EREAIATA Secl

pulley 3 the rotation shaft 3 he top arm driver 400 includes a

mo“Pﬁéﬂ%t%ﬁé%é@&ﬁ@%hl@%ﬁéﬁéna 3658 ¢ekpineahsib4dr ofHé_F B the
fourth pulleys 461-464, a first belt 481, and a second belt 482. The first

rotatfiien skiadicd4 ITextdndsdollay 963de prdvidedtation hpoyrtoér theoiigh the
inside of the first rotation shaft 341 of the bottom arm driver 300 from the
spatdatiahshaittédi cant 1A ouTthegayoMcdistatioridsithat Zaphsttemdend of
downwardly from a lower wall of the other wall of the top arm 140a to be

inodE SRR I GURBE Tt B0t BYF ADEOIS b AUVt A GrAos are
ided Il of d of the b 1 140b. fi

PRy a4 e

pro‘(}gﬁgf&trélae[é’ﬁwtéoﬁbeé}% ofihg tﬂrrﬁhfﬁt%ié’ﬂéh BEI I%? ke R ?%la:ﬂéit 481,

second pulleys 461 and 462 are connected to each other by the first belt

481ihBhax i pullsy 458 indnastidedinRadanendrd thedissligp®mnshaft
441, and the fourth pulley 464 is provided at the bottom end of the second

rotasiecostidft 41432 Taedtihedsandrid usthtjoul leysitie@Pand 464 are connected
by the second belt 482. A rotatory force of the motor 420 is
The bottom blade driver 500 includes a motor 520, first to third

rotation shafts 541-543, first to sixth pulleys 561-566, and first to third belts
581-5883. The first rotation shaft 541 extends to the space in the rotation
body 160 from the space in the bottom arm 140b through the inside of the
first rotation shaft 341 of the bottom arm driver 300. The second rotation
shaft 542 extends to the space in the bottom arm 140b from the space in the
top arm 140a through the inside of the second rotation shaft 442 of the top
arm driver 400. The third rotation shaft 543 extends downwardly from a
lower wall of the connecting part 126 of the bottom blade 120b to be inserted
into the space in the top arm 140a through the aperture provided at an upper
wall of one end of the top arm 140a. The first pulley 561 is connected to the
motor 520, and the second pulley is provided at the bottom end of the first
rotation shaft 541. The first and second pulleys 561 and 562 are connected

to each other by the first belt 581. The third pulley is provided at the top end

of the first rotation shaft 541, and the fourth pulley 564 is provide at the

13



transferred to the top arm 140a through the first pulley 461, the first belt 481,
the second pulley 462, the first rotation shaft 441, the third pulley 463, the
second belt 482, and the second rotation shaft 442. The bottom blade driver
500 includes a motor 520, first to third rotation shafts 541-543, first to sixth

e RO 18 O e S SLRTGH il 120 fam 1 SPAdR TURU oo
D R o B 1 Bt

armsE408 Frenidére ARAERIP Hhe dPthasBcbAdPotBfRHEh RIS R PiHBRixth

second rotation shaft 442 of the top arm driver 400. The third rotation shaft
543peitensisede wroviatettyafr it botiowesvdadi dfidhtaicbrmenting 5436 Dhthe
bottom blade 120b to be inserted into the space in the top arm 140a through
the HifeaDdesxibwudeyatsmd appepnnedied theashdtifatheyttie ahird EIEEhe

first pulley 561 is connected to the motor 520, and the second pulleé is
prov @Eﬁiﬂ%“@rlSSt%rW%HE'PB?rtﬁ%Ofi'r%ir%%é?fé?ﬂstﬁa{ﬁ%mﬂ@f"ﬂé"ﬁ&%% drlP
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rotation shaft 542. The third and pulleys 563 and 564 are connected to

eachghpekydoasraanenbaibh82oT iiefifilh Bulley 5885 tisRrmgdrat sbH@kep
end of the second rotation shaft 542, and the sixth pulley 566 is provided at

the thettbirdeothiidritehafi®iBotation shaft 543. The fifth and sixth pulleys 566
are connected to each other by the third belt 583.

The top blade driver 600 includes a motor 620, first to third
rotation shafts 641-643, first to sixth pulleys 661-666, and first to third belts
681-683. The first rotation shat 641 extends to the space in the rotation body
160 from the space in the bottom arm 140b through the inside of the first
rotation shaft 641 of the bottom blade driver 500. The second rotation shaft
642 extends to the space in the bottom arm 140b from the space in the top
arm 140a through the inside of the second rotation shaft 442 of the top arm
driver 400. The third rotation shaft 643 extends downwardly to the space in
the top arm 140a from a lower wall of the connecting part 126 of the top
blade 120a through the through-hole provided at the bottom blade 120b and
the inside of the third rotation shaft 543 of the bottom blade driver 500. The
first pulley 661 is connected to the motor 620, and the second pulley 662 is
provided at the bottom end of the first rotation shaft 641. The first and

second pulleys 661 and 662 are connected to each other by the first belt 681.

The third pulley 663 is provided at the top end of the first rotation body 641,
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A rotatory force of the motor 520 is transferred to the bottom blade 1 20b

through the first pulley 561, the first belt 581, the second pulley 562, the first
rotation shaft 541, the third pulley 563, the second belt 582, the fourth pulley
564, the second rotation shaft 542, the fifth pulley 565, the third belt 583, and

he thi i haft 543, Th 0 blade dri 600 incl 20
ettt R RECaRY SR e Son Rt otiE B iriaten,
" B Shatt CAeA |
o B3l i SRR Bed b R Gr SRR IBACR

of theniishyrialieRcHibeftbef theeattapkipesslivsiooidd ieneerprihd

rotation shaft 642 extends to the space in the bottom arm 140b from the
spaoethetbectonl @tatidd@adhred@) hatiktirssiieroptiieysee® idprotatien shiat
442 of the top arm driver 400. The third rotation shaft 643 extends
doveitaralgnd ahéheghtrd fatatientepadi o34 Jdérbifih ansledrtivalleleness and
connecting part 126 of the top blade 120a through the through-hole provided

at RO 8RO RPBNSEEY 305 Msife B eRiR$TotAt ¥1ta598 e
b bl dri 00. The fi lley 661 i d o th 620,
and IR L0 el €52 0 PRoVRBtroR (0 BANGHPBABEot BIOYIEY Gedtion
shafhb4derHn e apd ssecnach AIFYELLA0d 065 A5E gRanBsledo faeh

y the first be f

other It 681. Thethird pulley 663 Is provided at the top end o

the frakyosatiombedyGtilodit auad fhe fluoRUER B 6PANS BERVIKE eopitibe
bottom end of the second rotation shaft 642. The third and fourth pulleys 663

andsbaft a4e cibierfétiqultoyed@s ththitirbybtieeSSctmel dbeth F8ReyTbEO{iHhtEey
665 is provided at the top end
third rotation shaft 643.

The first rotation shaft 541 of the bottom blade driver 500 is
inserted into the first rotation shaft 341 of the bottom arm driver 300, both
ends of the first rotation shaft 541 of the bottom blade driver 500 protrude
from opposite ends of the first rotation shaft 341 of the bottom arm driver 600.
The first rotation shaft 641 of the top blade driver 600 is inserted into the first
rotation shaft 541 of the bottom blade driver 500, both ends of the first
rotation shaft 641 of the top blade driver 600 further protrude from the
opposite ends of the first rotation shaft 541 of the bottom blade driver 500.
The second rotation shaft 542 of the bottom blade driver 500 is inserted into
the second rotation shaft 542 of the top blade driver 600, both ends of the
second rotation shaft 542 of the bottom blade driver 500 protrude from the
opposite ends of the second rotation shaft 642 of the top blade driver 600.

While it is described in the foregoing configuration that “the

bottom arm 140b, the top arm 140a, the bottom blade 120b, and the top
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of the second rotation shaft 642, and the sixth pulley 666 is provided at the
bottom end of the third rotation shaft 643. The fifth and sixth pulleys 665 and
666 are connected to each other by the third belt 683. A rotatory force of the
motor 620 is transferred to the top blade 120a through the first pulley 661,

the first belt 681, the second pulley 662, the first rotation shaft 641, the thj
U883 LSRR EAD SRS EM I 66 R QBB Aol
h he,fi I , i A ' dth
R G R R A R
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both ends of the first rotation shaft 541 of the bottom blade driver 500
protrade rfranyeppetieacidstbéthe hiesdrotationsieadirigdd. of the bottom arm

driver 600. The first rotation shaft 641 of the top blade driver 600 is inserted
into the first rotatiom Giadé membetHRd istmainikidedrive fader bisde ames of

the first rotation shaft 641 of the top blade driver 600 further protrude from the

oppWEHRT MASEr TSR RY B AR SR S PRYPIRCBRIRORT BRUESVEFS00.
Th i haft 542 of b de driver 500 is, i '
the VB VL BTG 15 SRR 188 LIAbO el SO SR bAACBREC
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opposite ends o second rotation shaft 642 of the top blade driver 600.

Whilghisris fiaseeies i Hie foreemingycentisyratien hakolteteiiea v are

140b, the top arm 140a, the bottom blade 120b, and the top 15 blade 120a

are pndépenile ptycdss @hdyibe k6 espectiveudfoides 360e 4Dthé&DRde
member 120, and FIG. 5 shows that wafers W are put into a loadlock
chamber 22 under a folded sate of the blade member 120.

As described above, each of the top blade 120a and the bottom

blade 120b has a first support part 122 and a second support part 124.
Therefore, during a process for wafers W, the blade member 120 waits at a
process chamber 26 in state that wafers W to be subjected to the next
process are supported at their first support parts 122. When the process is
completed inside the process chamber 26, the blade member 120 takes
wafers W out of the process chamber 26 by using empty second support
parts 124. Immediately after the bottom blade 120b and the top blade 120a
rotate with respect to an arm member 140 at an angle of 180 degrees, the
wafers W placed at the first support parts 122 are put into the process
chamber 26. Thus, time required for placing new wafers W after taking

wafers W out of the process chamber 26 is reduced to increase the treating

amount of the process chamber 26.
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and 600", the bottom arm 140 and the top arm 140a may gear with each
other to be driven by one driver and the bottom blade 120b and the top blade
120a may gear with each other to be driven by one driver. The blade member
120 is maintained at a folded state when wafers W are taken out of or put

into a loadlock 2 where th W are stacked. The blad
momber 120 i rHBRHAL AR GhIGRILE SLRE NG P A GIReR P8 ek
t i . the wafers W izontall

Pl e S e

undgroRBsardRliReLPEde afdhndvade 1esabehtAN. suMbitG: SerBeWS that

wafers W are put into a loadlock chamber 22 under a folded sate of the
blaggovessbenid dwd sugsotibennizoy &deaecipaivileddmslkiadieci28peatideghe
bottom blade 120b has a first support part 122 and a second support part
124prqeraefhanbaringba process for wafers W, the blade member 120 waits
at a process chamber 26 in state that wafers W to be subjected to the next

process are suppUREEHRER SRS B SHIRC shalipriPh o o sB8ssd

com Ie{fﬁ inside th frocess chamber 26, the blade member 120 takes
wafeP&h 8 SPﬁpegbrgEess chamber 26 by using empty second support

parts 124. Immedigtgly 3%63&%%1)&95‘0@89%?95 hadapindeteda

rotate with respect to an arm member 140 at an angle of 180 degrees, the

wafgys WhelacedsHdheféisieriBResk et addck e hRICIBNISFRSHe first

chamber 26. Thus, time required for placing new wafers W after taking
wafetppiropaaé treeseedSkScifamber 26 is reduced to increase the treating
amount of the process chamber 26.

Under an unfolded state, a blade member 120 puts a first wafer
W1 and a second wafer W2 into a first process chamber 26a by using the
first support parts 122 (see FIG. 8).

In the first process chamber 26a, a first process is performed
for the first and second wafers W1 and W2. Under the folded state, the blade
member 120 takes a third wafer W3 and a fourth wafer W4 out of the
loadlock chamber 22 by using the first support parts 122 (see FIG. 9). The
blade member 120 may take third and fourth wafers W3 and W4 out of the
loadlock chamber 22 by using second support parts 124 instead of the first
support parts 122.

The blade member 120 waits at the first process chamber 26a
until the process for the first and second wafers W1 and W2 are completed.

When the process for the first and second wafers W1 and W2 is completed,

the blade member 120 takes the first and second wafers W1 and W2 out of
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16 A substrate treating method according to an embodiment of the present
invention will now be described below. In this embodiment, two process
chambers 26 are provided to sequentially perform a series of processes and
two support members 74 are provided inside the respective process

hambers 26. Waf W tacked at a loadlock chamber 22 t d
Bl b R e e R e R o e E L A ol

wafquWpOfnd a second wafer W2 out of the loadlock chamber 22 by using
the first support parts 122 (see FIG. 7). Under an unfolded state, a blade

member 120 pUtElﬁd@ﬁh\é’@fﬁbché ﬁ_@fb?‘tﬁ@%ﬁb%ﬁfb‘é@ PEPadiNpk first
process chamber 26a by using the first support parts 122 (see FIG. 8). In the

firstgnd cessrehantbes RBaaadfivee socsisg) ihepetosntesupotheditstiandsee
second wafers W1 and W2. Under the folded state, the blade member 120
takddG.thind wafer W3 and a fourth wafer W4 out of the loadlock chamber 22

by using the first support parts 122 (see FIG. 9). The blade member 120 may
take third and fodvF&RS EONASTEdVAEr It i@ s65aNsLRisaMises 22 by

Diad BT (50 SHaTE AL S AT kL i e BB RATSHS HlEcb
0 1 JiShaRREATR NG ADRWNE.AHE LOMRIEISe WA e

process for the first and second waters W1 and W2 is completed,
process chamber 26a (see FIG. 12).

Alternatively, the blade member 120 puts the first and second
wafers W1 and W2 into the second process chamber 26b after putting the
third and fourth wafers W3 and W4 into the first process chamber 26a.

A process for the third and fourth wafers W3 and W4 is
performed in the first process chamber 26a. Under a folded state, the blade
member 120 takes a fifth wafer W5 and a sixth wafer W6 out of the loadlock
chamber 22 by using the first support parts 122 (see FIG. 13).

When the process for the first and second wafers W1 and W2 is
completed in the second process chamber 26b, the blade member 120 takes
the first and second wafers W1 and W2 out of the second process chamber
26b under the unfolded state by using the second support parts 124 (see FIG.
14).

Under the folded state, the blade member 120 puts the first and
second wafers W1 and W2 into the loadlock chamber 22 by using the second

support parts 124 (see FIG. 15).
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the blade member 120 takes the first and second wafers W1 and W2 out of

17 the first process chamber 26a by using the second support parts 124 (see
FIG. 10). Under the unfolded state, the blade member 120 puts the first and
second wafers W1 and W2 by using the second support parts 124 (see FIG.

11). A fQr a first wafer W1 d wafer W2 i f '
Setond process WRTHIR ES8-SOR iR s DTG ATV 1E A LTS
120 i f 4 |

cha e e R 2 R R s P e e
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putting the third and fourth wafers W3 and W4 into the first process chamber
26asécpndcagptor paetdhind gsebfBlEthid)jafers W3 and W4 is performed in
the first process chamber 26a. Under a folded state, the blade member 120
takes a fifth wafd/naer ainel enkidadraisée, We bladsf mrimbad ik putseaifbgniel

by usinq the first support parts 122 (see FIG. 13). When the process for the
firstHKk %&BH@W&?@M%N& 119 IheanpeteErrPaseatiigg pPBlysesing

hamber 26b, the blad 12Q takes, the first and second wafers W1
ol 5Bt o] HRRSLBRED oA S hACHIZY 265 under the unfolded state by
using the Seco”%S&BBQ&Wﬂ%&%r@ﬁ(ﬁdﬁgﬁrt#ﬂ/)afbjr@%%tgﬁofwjz?@ state,

the blade member 120 puts the first an
performed in the second process chamber 26b. Under the unfolded state,

the blade member 120 puts the fifth and sixth wafers W5 and W6 into the first
process chamber 26a by using the first support parts 122 (see FIG. 18).

Alternatively, the blade member 120 puts the third and fourth
wafers W3 and W4 into the first process chamber 26a after putting the fifth
and sixth wafers W5 and W6 into the first process chamber 26a.

A process for the fifth and sixth wafers W5 and W6 is
performed in the first process chamber 26a, the blade member 120 takes
new wafers W out of the loadlock chamber 22 and waits at the first process
chamber 26a, and the above-described steps are repeated until processes
for all wafers W is completed.

While a method for transferring wafers W at a cluster-type
substrate treating apparatus has been described, the present invention may
be applied to any structure where two wafers are simultaneously transferred
between first support plates on which wafers W are stacked to be spaced
apart from each other and second support plates on which wafers W are

placed in a lateral direction. In this case, the first support plates correspond
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second wafers W1 and W2 into the loadlock chamber 22 by using the second
support parts 124 (see FIG. 15). 18 When the process for the third and fourth
wafers W3 and W4 is completed in the first process chamber 26a, the blade

member 120 takes the third and fourth wafers W3 and W4 under the

?hné‘i?d'?&?a%%t?fﬁé&?%@ﬁaaﬁ AT e R wléf%%‘i
su pggr% %/?r}%s 124 (see S%Q%%gﬁggggﬁor@gg 'ﬁﬁr@ﬂﬂ% Tg urt ers W3
and\WidvaT ipampst %H&ﬁ?ﬂé’l’é@ B%%%%@Béﬁmp%@bt Hél@@‘éfl@mnar to

unfolded state, the blade member 120 puts the fifth and sixth wafers W5 and
W6 timdanibehfidsto prrace & ipumdifer 2BAHBwsiNg Kb as it <2 Z3u jppidie paidindiR 2
(see FIG. 18). Alternatively, the blade member 120 puts the third and fourth

wafehamB a4 and ihecsthipdirsisinbess thinsidetixsarafiespeanpeicGfand
and sixth wafers W5 and W6 into the first process chamber 26a. A process

for tHH fiRhRE-EesHiRsFRIe RS @6 is performed in the first process

hamber 26a, the bl b 120 f W f the | k
chamber 22 and PATEUNRE Rt G S LR ALY Sba A8 e Coaes
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completed. While a method for transferring wafers W at a cluster-type

subgframitieaiingerPBALRY aMRarPeRA dBsGpRat [ McRIGSSA N HRRERN DY
is reduced. In addition, each blade includes two support parts to put wafers
into a process chamber immediately after taking the wafers out of the
process chamber. Thus, the treating amount of the process chamber
increases.

Although the present invention has been described in

connection with the embodiment of the present invention illustrated in the
accompanying drawings, it is not limited thereto. It will be apparent to those

skilled in the art that various substitutions, modifications and changes may be

made without departing from the scope and spirit of the invention.
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be applied to any structure where two wafers are simultaneously transferred
between first support plates on which wafers W are stacked to be spaced
apart from each other and second support plates on which wafers W are
placed in a lateral direction. In this case, the first support plates correspond

19 t@[{&fﬁté@&ﬁgi d at the loadlock chamber 22 and the second
support ‘plate d to support members. The method for transferring
wafers W between the first support plates and the second support plates is
similar to the method for transferring wafers W between the slot 22a in the

loadlock ghambar g %M@%%#ﬁﬁ@@dﬂ%‘?@s’?a%mﬁ%ihe process
chamber 26 and will not be described in further detail. As described so far, a

substrate trdhsderreihicandpentictvarted st fielgrdstate and an unfolded
state. Thus, a transfer efficiency of wafers is significantly enhanced and an
area occupledrbymembehseapedargidhehiade reensged torcadditionbledeh

blade includes two support parts to put wafers into a process chamber
imnTBBIBRSY 8R%r taking the wafers out of the process chamber. Thus, the

treating amount of the process chamher_increases. Although the present
invention A BEGH HELRALGe O SRR AP LA B O ATE DR
presgotVESiRR @Hﬁtmé%g},the accompanying drawings, it is not limited
thereto. It will be apparent to those skilled in the art that various
substitutiopgerapificdians AetheBABGRDHBAaY: be made without departing
from the scope and spirit of the invention. 20

a bottom blade; and

a top blade disposed over the bottom blade that can change a relative

position with respect to the bottom blade.

2. The unit as recited in claim 1, wherein each of the bottom and
top blades comprises:

a first support part on which a substrate is placed;

a second support part on which a substrate is placed; and

a connecting part configured to connect the first and second support

parts.

3. The unit as recited in claim 2, wherein the first support part
extends from one end of the connecting part, and the second support part
extends from the other end of the connecting part in a direction opposite to a

direction in which the first support part extends from the connecting part, and
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WHAT IS CLAIMED IS: 1. A unit for transferring substrates, comprising: a
blade member on which a substrate is placed; an arm member coupled with
the blade member to carry the blade member; and a driving member
configured to supply a driving force to the blade member or the arm member,

herein the blad ises: a botom blade; and a fop blad
Gisposed VI BIC DB S HA R oo S i

| . Adigion . f
e A AT o e o R e ) e P Al e o

subgh@irtRaRE: RSEEETHE PapPort part on which a substrate is placed;
and a connecting part configured to connect the first and second support

parts. 3. The unit as recited in claim 2, wherein the first support part extends
from one end of the connecting part, and the second support part extends
from the ofher erdetibasoiesdednig glaimia. avilieeindheippoyie hottom
direction in which the first support part extends from the connecti;{g part, and

21 RIS IR R BBHARER G RAL DR BRIAERE {61HRdl &HAlC WBRiBer
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state where the top and bottom blades rotate oppositely at a preset angle.

5. The unit as recited in claim 1, wherein the driving member
comprises:

a blade driver configured to rotate the blade member independently of
the arm member; and

a vertical mover configured to elevating the arm member and the
blade member,

wherein the blade driver comprises:

a bottom blade driver configured to rotate the bottom blade; and

a top blade driver configured to rotate the top blade.

6. The unit as recited in claim 5, wherein the bottom blade driver
includes a rotation shaft extending to the inside of the arm member from a
lower portion of the connecting part of the bottom blade through an aperture
provided at an upper wall of the arm member, and

wherein the top blade driver includes a rotation shaft inserted into a

through-hole provided at the connecting part of the bottom blade and the
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coupled with the connecting part. 4. The unit as recited in claim 2, wherein
the top and bottom blades are provided to change their positions between a
folded state where the top blade is vertically disposed over the bottom blade
and an unfolded state where the top and bottom blades rotate oppositely at a

le, 5. T ' ited ip.claim 1, wherein the drivi b
ConiEHARE S AR S EaRH e G D E e e 2

ind ft X cti [ to
el B e B o o e cvver
comprises: a bottom blade driver configured to rotate the bottom blade; and
a top blade driver configured to rotate the top blade. 6. The unit as recited in
claim 5, whierein Ahenhdttommaidésterdyivetsiratke ed@pathtipn shaft extending
to the inside of the arm member from a lower portion of the connecting part
of the bottarieplkladalinoluginaidpasiiveo srppidddatnaniypenesLbstiaedam
member, and wherein the top blade driver includes a rotation shaft inserted
intoR¢RFb&EFA-hole provided at the connecting part of the bottom blade and

the 22 rotai)or}’shaéf of the |ba}f10m tuaad? driver toer ter# to th%.i side of the
arm memp P% oM %9 &g}cpuo i naB e %%38888 B% ot tHE'Bh Blade. 7.
A u@ﬁkﬁ?ﬁé‘i@ﬁ?&%@@ﬁﬂ@%@f&ﬁ ﬁggéoﬁ'émgijisposed below the top blade,
wherein the top and bottom blades are carried by means of one arm
member, and
wherein the top and bottom blades are provided to be converted to a
folded state where they vertically face each other and an unfolded state

where they are widened at a preset angle.

8. The unit as recited in claim 7, wherein the top and bottom
blades have the same shape,

wherein each of the top and bottom blades includes a rod-shaped
connecting part rotatably coupled with the arm member, and

wherein the support part extends from opposite ends of the connecting

part in a length direction of the connecting part.

9. An apparatus for treating substrates, comprising:
a transfer chamber;
at least one process chamber disposed at one side of the transfer

chamber;
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a top blade including at least two support parts on which a substrate is
placed; and a bottom blade including at least two support parts on which a
substrate is placed, the bottom blade being disposed below the top blade,
wherein the top and bottom blades are carried by means of one arm

convenedtu A BT SR o ERE YA e T e QEX'%%?&EOP%% an
unfoiesipt, Yhere: eeé(Véd BECALLERIALANPIE BB 0l 4

recite laim 7, Whereln t e top an ottom bla e the ame shape,
wheggim @aedt-ofige top and bottom blades includes a rod -shaped
connecting part rotatably coupled with the arm member, and wherein the
support partexisiodsdiopnoojpjeasitetian daafithelcanbectmgapsidn s ubirzgts
direction of the connecting part. 9. An apparatus for treating substrates,
coniisiwieg) therlaadiegichihantig: andehst paegseceamiéramber disposed at
one side of the transfer chamber; 23 a loadlock chamber, disposed at the

other side WreFRINARIFBPABHAISOMPHPRSH substrate are placed to be
vty SoRESE WEHRAC D SR R0 paey ot proviced at e
an arm member coupled with the blade member to carry the blade
member; and
a driving member configured to supply a driving force to the blade
member and the arm member, and
wherein the blade member comprises:
a bottom blade; and
a top blade disposed over the bottom blade,
wherein the bottom and top blades are provided to change their

relative positions.

10.  The apparatus as recited in claim 9, wherein the process
chamber comprises:

a housing with a sidewall where provided is an entrance through which
substrates enter or exit; and

supporting members, arranged in a row inside the housing, on which a

substrate is placed.
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between the loadlock chamber and the process chamber, wherein the
transfer unit comprises: a blade member on which a substrate is placed; an
arm member coupled with the blade member to carry the blade member; and
a driving member configured to supply a driving force to the blade member

and the ar ! menﬁ)ﬁer and wherein th%ﬂl?lad? meg;b%r comprises: a bottom
blade; and a’top |§oée°8?§68§easc{9&t &'boithbI4ae SWhe e M e Bottom
and&g%gpggr@sﬂ Q_vided to change their relative positions. 10. The

apparatus as recited in claim 9, wherein the process chamber comprises: a

housing wihausidgWath WheieWwd P WiFeE: israti @sHrangedhianeB WhieBh which
substrates enter or exit; and supporting members, arranged in a row inside

the hubstiagspenenichexitsabstrate is placed. 24 11. The apparatus as recited
in claim 9, wherein the process chamber comprises: a housing with a
sidewall wéiareopiiogicairibess, @neaged thsisiegthevtcisingl estratichenter or
exit; and supporting members, arranged inside the housing, on which a
substrate Is placed, and
the apparatus comprising:
a plurality of the process chambers, wherein at least two of the

process chambers are arranged in a row.

12.  The apparatus as recited in claim 9, wherein the top and bottom
blades are provided to be converted to a folded state where they are
vertically disposed to face each other and an unfolded state where they

rotate at a preset angle from the folded state in opposite directions.

13.  The apparatus as recited in claim 12, wherein each of the
bottom and top blades comprises:

a first support part on which a substrate is placed;

a second support part on which a substrate is placed; and

a connecting part configured to connect the first and second support
parts,

wherein the first support part extends from one end of the connecting
part, and the second support part extends from the other end of the
connecting part in a direction opposite to a direction in which the first support

part extends from the connecting part, and
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substrate is placed, and the apparatus comprising: a plurality of the process
chambers, wherein at least two of the process chambers are arranged in a
row. 12. The apparatus as recited in claim 9, wherein the top and bottom
blades are provided to be converted to a folded state where they are
vertically disposed to Iace ea}fq other and ag]unfo d %te where the

d
rotate at ATEE M OATAL FAOE Gk S OELA dBRE 05, The
ePDRAS: PR IESISEIN AR ErHOSIRILEAC Bldis ReNBmand fgn bades

comprises: a first support part on which™a substrate is placed; a secon

SUPRAHBATSIRAT KB I PR alD IS ARABAhAREN FRANSSIIE AFSIeePRfigwed

to connect the first and second support parts, wherein the first support part
extentednimyqeteidhef thedatemecting part, and the second support part
extends from the other end of the connecting part in a direction opposite to a
direction in which the first support part extends from the connecting part, and
25 wherein a rotation shaft connecting the bottom blade to the arm member

is coupledWith tHeeBMRERRY FEHESTRES HBHEHERI SIS rotation shaft

connectir;g th? to blzgld%rto ti?e arm merr&t@?er is, coypled with the conle(r:tin%

part of the (0P Biace- 4 VANREIHD RPPARSIR Sy WOKAIRS Sotaprtghym™:
between first support plates disposed to be vertically spaced apart from each
other and second support plates arranged abreast in a lateral direction,

wherein the transfer unit comprises a top blade and a bottom blade

converted to a folded state where they are vertically disposed to face each
other and an unfolded state where they rotate at a preset angle in opposite
directions to place/take a substrate on/out of the first support plates under the
folded state and place/take a substrate on/out of the second support plates

under the unfolded state.

15.  The method as recited in claim 14, wherein the top blade and
the bottom blade comprise a first support part and a second support part
disposed at their opposite ends, respectively, and a substrate is placed on
each of the first and second support parts, and

wherein one of the first and second support parts takes out substrate
placed on the second support parts while substrate to be placed on the

second support plates are placed on the other support parts.
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simultaneously transferring two substrates, by means of a transfer unit,
between first support plates disposed to be vertically spaced apart from each
other and second support plates arranged abreast in a lateral direction,
wherein the transfer unit comprises a top blade and a bottom blade

convered o 2 e e e L e dep g oo
dresos RCEla\e A ARSI ol e o e ARG

undgrsthR Ao ldrerstricorkhe EBBIME I PR EqIHRS 18 BlalBdldh Wasgierthe

top blade and the bottom blade comprise a first support part and a second
suppappperpadisposed at their opposite ends, respectively, and a substrate is
placed on each of the first and second support parts, and wherein one of the
first and second support parts takes out substrate placed on the second
support parts while substrate to be placed on the second support plates are

placed on e otheMElsbAf FatNg SURSITARSnEOMBES e cited in claim 15,
herei b | h is. placed h

Second sUTRRITOAMESEAS B IERUSR SRR STIe S orT A botate

platﬁ%l@dﬁl@%ﬂ%@eoﬂmeﬁuﬁﬂg 5P8He %706%@%“5?96&%% at one

substrates, comprising: treating a substrate by means of a substrate treating
appaicRiles tHeclktiB@echampler: ehaairsik ahleAstPRspHREESR BRABIREY side

disposed at one
of the transfer chamber, in which substrate are placed to be vertically spaced
apart from each other; and a transfer unit provided at the transfer chamber to
transfer substrates between the loadlock chamber and the process chamber,
wherein substrates are placed in the loadlock chamber to be vertically
spaced to face each other, and substrates are placed in the process chamber
to be arranged abreast in a lateral direction,
wherein the transfer unit comprises a top blade and a bottom blade
converted to a folded state where they vertically face each other and an
unfolded state where they rotate at a preset angle in opposite directions, and
wherein the transfer unit puts/takes a substrate into/out of the loadlock

chamber under the folded state and puts/takes a substrate into/out of the

process chamber under the unfolded state.

18.  The method as recited in claim 17, wherein the top blade and
the bottom blade comprise a first support part and a second support part

disposed at their opposite ends, respectively, and
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side of the transfer chamber; a loadlock chamber, disposed at the other side
of the transfer chamber, in which substrate are placed to be vertically spaced
apart from each other; and a transfer unit provided at the transfer chamber to
transfer substrates between the loadlock chamber and the process chamber,

wherein suhstrates are ed [ loadlock cha o be v
cpaced to VLBLCUL TR FED G L Bt e R SUE 118 SHOGLAEE hamber
to gﬁré‘é@@@@%ﬁl‘% 3? (ﬁgagﬁéaéﬂ GHePaMASEEL, dﬂgéo%g dgér@%hne the

comprises a top bla ottom ade converte state where
theb%ﬁ'%pﬂd‘ﬁ%ﬁ%@ﬁt@th@%l%rﬂ@ﬁthé@MW&&@E@M&%%&@E@G ata
preset angle in opposite directions, and wherein the transfer unit puts/takes a
substratebito/out of the loadlock chamber under the folded state and
puts/takes a substrate into/out of the process chamber under the unfolded
state. 18. The method as recited in claim 17, wherein the top blade and the
bottom blade comprise a first support part and a second support part
disposed at their opposite ends, respectively, and 27 wherein the transfer unit
takes a processed substrate out of the process chamber by using one of the
first and second support parts while the other support part contains a
substrate to be processed at the process chamber. 28
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