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{IAN NIt is provided at a transfer
chamber to transfer a wafer between a loadlock chamber and a process
chamber and befAEd IR BN IFHASSP ARPaRbiRe? probesinadsiter.
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chamber and a process chamber twice. Thus, it takes much time to transfer

wafgry dppaeatasanahinstmbucoraRisreParsiingdldaretdemily may be

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

increases due tolthedant y@hedscllster-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.



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 out of a

process chamber and putting the wafer into a loadlgck chamber lade
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performed inside a process chamber after a process for a wafer is performed,
mughiimseis required for transferring a wafer to significantly decrease a
treating amount of the process chamber. SUMMARY OF THE INVENTION
Exemplary embddiaugiitisrgfahgojussentsizrentiion dudedirediecndchaldinig feart
transferring substrates. In an exemplary embodiment, the unit may include: a
bladéhererabeafeniswirted snleshiageisAdlacéaling anrooersebdaateuplitofidth
the blade member to carry the blade member; and a driving member
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top "blade including at least two support parts on which a substrate is placed,;
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is placed, the bottom blade being disposed below the top blade, wherein the
2 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



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. Exemplary embodiments of the present
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loadlock chamber, dispose the transfer chamber, in
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and a transfer unit provided at the transfer chamber to transfer substrates
betweewitienboball agbrebetrahgleand the process chamber, wherein the
transfer unit comprises: a blade member on which a substrate is placed; an
arm member colpiepliry ialsdiecniraibee myasamy itvemiadarasirgsiedand
a driving member configured to supply a driving force to the blade member
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transferring substrates. In an exemplary embodiment, the m may

inclugeisttHdfaigo oty dranrtesrH BEAMBeTURSHRIGS slystRaans Oplackansiss
unit, between first support plates disposed to be vertically spaced apart from
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wherein a transfer unit comprises a top blade and a bottom blade converted

to atfanséer shambgaidrettrsielrsubsitRighparyasseitiedFadiock 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



3 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 or place/take a substrate on/out of the second support
plates under the unfolded state. Exemplary embodiments of the present

inventign are directed tp a method for treating substrates. In an exemplary
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substrate are placed to be vertically spaced apart from each other; and a
transkstesnitgeothidachiidbd sraasfer chamber to transfer substrates between
the loadlock chamber and the process chamber, wherein substrates are
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and substrates are placed in the process chamber to be arranged abreast in
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loadlock chamber under the folded state and puts/takes a substrate into/out
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THE DRAWINGS FIG. 1 is a top plan view of a substrate treating apparatus

accatdiegothearsieia b thmeab sietheh prasaninwienticuibstrate 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.

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 of a substrate
transfer unit illustrated in FIG. 1. FIG. 4 is a cross-sectional view of the

substrate transfer unit illustrated in FIG. 3. FIGS. 5 and 6 are perspective
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e present invention will now be described more fully

hereinafter with nefigrengeaipdRp AGRRAIRIMNYING AENAGSr i ibrichipreferred
embodiments of the invention are shown. This invention, however, may be

embiadiedieal inaFiGEdifferent forms and should not be construed as limited to
the embodiments set forth herein. Rather, these embodiments are provided
so that this disclddGretvd|PssasaaGHanahdievrnplbecs Erairaial fiansies mndy the
scope of the invention to those skilled in the art. In top plan views among the
draWiJtahiadéd -ohe of two vertically overlapped wafers is drawn by a
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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



limited thereto and a transfer unit according to the present invention may be
applied to apparatuses having various structures. In addition, while a wafer
for manufacturing semiconductor chips will be described in the embodiments
as a workpiece transferred by a transfer unit, the workpiece is not limited to
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apparatus s an equipment front end module 10 and a process

equipment 20. TheR@stiBRISMHiEMvanst rPMdeutEtaringabatdontiopioef the
process equipment 20 to carry a wafer W between the process equipment 20
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module 10 includes a plurality of loadports 12 and a frame 14. The container
16 i dosteednit theevioddpere 19 st tirmiegdeting meignaidonanbavpkads as
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shoupaRaYsbEiRERIMES & abHRolaREHht Ehe frodlilen orik§unRtresdean air

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

lowenpiprtientiadhe frame 14. 6

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 process equipment 20 includes a loadlock chamber 22, a transfer
chamber 24, and a process chamber 26. The transfer chamber 24 exhibits a
polygonal shape, when view from the upside. The loadlock chamber 24 or
the process chamber 26 is disposed at the side surface of the transfer
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One or at least two loadlock ¢ are provided. In an exemplary
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process equipment 20 to perform a process may be contained in one
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equipment 20 may be contained in the other loadlock chamber 22.
Altelraagienghamber 24-least two loadlock chambers 22 may be provided and
a wafer may be loaded or unloaded at the respective loadlock chambers 22.

Inside the loadlotR&IRaNBEK shaRaes 22 NRhasaPEp AdRIRe i adacent
her. A plurality of slots 22 ided at the load| hambey 22
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loadlock chamber 22 is ‘converted to vacuum and atmospheric pressure. The
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transfer chamber 24 and the process chamber 26. A gate valve (not shown)
is instetedirbetiveen thad mdibeknbeas iZar2bendddut: tentfey hpmbetoake
well as between the loadlock chamber 22 and the equipment front end
modilitsass aquiMEet&0 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



7 where a wafer W is carried between the equipment front end module 10
and the loadlock chamber 22, the gate valve installed between the loadlock
chamber 22 and the transfer chamber 24 is closed. In the case where a
wafer W is carried between the loadlock chamber 22 and the transfer
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predetermined process includes processes using plasma such as, for
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for a wafer W. Optionally in the event that a plurality of process chambers 26
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process chamber 26 includes a housing 72, in which defined is a space
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the outer wall of the housing 72. A wafer W enters or exits through the
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entrance 76 has a width enough to allow two
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



wafers W to enter or exit at the same time. Optionally, entrances 76 may be 8
provided with the same number as support members 74 provided inside the
housing 72. Each of the entrances 76 may have a width enough to allow one
wafer W to enter or exit. The support members 74 provided inside the

housing. 72 ' [ ber. FIG. 2 illustrat th ' of
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26, two process chambers 26 are arranged alongside each other to

conhbtiugiagie ryagupcréaseantrantser.,6 may be opened or closed by a door
78. Entrances 76 provided at two process chambers 26 may be opened or
closed by one dbls.7BillggitRinalBNANEsEXTBPIAY ' 19 theosithst atetiieating
respective process chambers 26. A transfer unit 30 is installed inside a
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member 120, an arm member 140, a rotation y 160, and a driving
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member 120 travels with the arm member 140 and is provided to be
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provides a driving force to the arm
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.



member 140 or the blade member 120. 9 The blade member 120 includes a
top blade 120a and a bottom blade 120b, which enable two wafers W to be
transferred at the same time. The bottom blade 120b is installed on the arm
member 140. The top blade 120a is disposed over the bottom blade 120b.

The top and bot lades 120a and 120b are provided so that their relative
ostions are cha G- 2AE TETRRLTANL TS A0 RBHS VUG8 1ok a
120 thejr: iti \ t s
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bottom blades 120a and 120b of the folded state rotate at a preset angle in
opptaiie ditkehositovdetioe buetiedbladbd 20o0lTad giptend bettom blades120a
includes a first support part 122, a second support part 124, and a

conhéearp RO e cueridgdise finst Hieir seleding Pasiisne peatehapgeanicl 24
is a portion on which a wafer W is placed, and the connecting part 126
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end of the connecting part 126 in the length direction of the connecting part
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support part 124. The first and second support parts 122 and 124 may be
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the same shape as the top blade 120a, a through-hole
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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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. 10 The blade
member 120 is provided on the arm member 140 to travel with the arm
member 140. The arm member 140 includes a plurality of arms. In an
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and 140b exhibits the shape of a long rod. In the top and bottom arms 1
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member 180 are partly inserted. An aperture is formed at an upper wall of
oneigind ahthe top@armarbd 040and lae tapediton e 49 dasmiagedethon e butalhof
one end of the bottom arm 140b. The connecting part 126 is disposed on

oneashd160thand pravdad tubanetatrbistieerend. of aed miphertep arokbetitom
disposed on one end of the bottom arm 140b. The rotation body 160 rotates
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bla As illustrated in FIG. 6, the driving member 180 includes
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bottom blade driver 500, and a top blade driver 600. The rotation body driver
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and down and a rotation driver 240 rotating the
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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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 11
160. The first and second pulleys 244 and 246 are connected to each other

by the belt 248. tory f ft t 2ist f to th tati
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The motor 320, the belt 381, the first pulley 361, and the second pulley 362
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extends downwardly from a lower wall of the other end of the bottom arm
1408t techeeinsductapiatoyisiepace in the rotation body 160 through the
aperture provided at the upper wall of the rotation body 160. The first pulley
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belt 381, the second pulley 362, and the rotation sh e top arm

drivaisA88:iaitslep R aatHeAdtat ANS AP tAEIoN THRak4fldn arsacand sxialias
shaft 442, first to fourth pulleys 461-464, a first belt 481, and a second belt

482ddheviasilydtation kivadt 44l ektiendthtr andpddea botterosatonddbdy he0

through the inside of the first rotation shaft
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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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

12 arm . The firs ley 461 is connected to the motqr. 420 d the
seoh SA08,, 88 WL R A eSS e e R R Ao 40,
The_fir e e
et SRR R UL PR BBC IR P R IRPLdT:
rotatigg %@Hrﬂﬂé@&ﬂ@ Tﬁlﬂlé%rﬂé pHHﬁY4é§‘hﬂ§ psavisladplothadrodipet B?%@f
the second rotation shaft 442. The third and fourth pulleys 463 and 464 are
confietteslty8theTsectnd belied 8B 3As pratdtgdarttheftdhesnebid 2 &3
transferred to the top arm 140a through the first pulley 461, the first belt 481,
the kxatipinl ghafegdie 2nghihfirtauditatidie g Haft B4aroteethrtithalRsjtamendeof
second belt 482, and the second rotation shaft 442. The bottom blade driver

pt Al e A e S e A

Il 561-566 dfi hi lts 581-583. The fi i haft 541
P ooty AReston vaLdsE B e e RS IRY B
am‘tﬂa‘ﬂa‘%\%mé&lﬂ&M‘?og‘éiﬂ?ﬁd@%ﬁ@ﬁ%tmtmﬁﬁé%@%%@ 434N

driver 300. The second rotation s 42 extends to the space In the bottom

arml49bdsampine fRace thethest iRaath dh4Raifraxe ke posidesebihre

second rotation shaft 442 of the top arm driver 400. The third rotation shaft
54 3sextamtisattoiBvandyheeecantbwetivals lodfthet2onnecting part 126 of the
bottom blade 120b to be inserted into the space in the top arm 140a through
the aperture provitiedettemn biggerdriver 500 includes a motor 520, first to third

rotation shafts 541-543, first to sixth pulleys 561-566, and first to third belts
581-588. 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
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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

DorEHl G B e B LTI R G BN LI BUIYS
and S0 RRRFISAP GASAHIGE Pl e Bl 382, The f pulsy

565 Is provided at the top en e second rotation s 542, an

pullep>E6GI RERI G eh BIPRRIIThE RE Frideoalig eialipssshalidhe dike
fifth and sixth pulleys 566 are connected to each other by the third belt 583.

A rgjatiesyd6sde pidviden aitahs 200 it tnasrsiert gk tthitder dtatiomshkft 648 2Qihe
through the first pulley 561, the first belt 581, the second pulley 562, the first
rotafiidh arch s pultey sHHfS Rt P HB3;tateie @echd ihelt BEhatieitdbat PRiley

564, the second rotation shaft 542, the fifth pulley 565, the third belt 583, and
the thiRIFORIBFF IR S4B O S LiLNS GG B ARG AtiRBLAffolsPB20,

i e 4 TR e LSt B e e
ot ey S04 SRae e et ATB I Sau A B

of the first rotation shaft 641 ottom blade driver 500. The second

rotagien, shalefdvieviansls sadhespase miheunelisabare I4kRbHermgbeand

space in the top arm 1 40a through the inside of the second rotation shaft
442toé thedoptation shiaf€5480. The third rotation shaft 643 extends
downwardly to the space in the top arm 140a from a lower wall of the
connecting part 196 tgntagsmdriver 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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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

Il 61 and 662 ( d h he first belt 681.
e R B e s R e oo e e s e
14 i i
e BRI ARG o5 B UG BRDENOMRLBHEERTEMR |
eachyihey s biusAa® bels 68R TR Hllopebeyi6BRiduPudnd fisaadop

end of the second rotation shaft 642, and the sixth pulley 666 is provided at
the diditio seenttobthtoiihshafo ey rast aficGiah Tt diftbearid sisthcedl iyt 665
and 666 are connected to each other by the third belt 683. A rotatory force of
the boiteor 620 ¢ tharibfistrethtethhaspodiddd ne dthtarsligittheulieyshffepnd
661, the first belt 681, the second pulley 662, the first rotation shaft 641, the
thir® GGG, OB BARASE A BEIEESY e hdBfibafldy AaRiaisysiasemaf the
rotation shaft.642, the fifth pulley 665, the_third pelt 683, the sixth pu 666,
R I AL B o F oL eHh B SR B
bladg g A Aptp. sy frss refatipd: shal dnafiBg DRtomA™
dri\ﬂereg%\é?ﬁb%@%éjﬁm%(%%% Qrgtl}rr(%aﬁﬁ’ gﬁ]%ft §4§g‘fﬁt eégc%t%oarn bl?slrji e{%ﬁr/er
S00Rlyushs, s epnesteresets aidhsuitsiinlalienshnd b foeabeom
arm driver 600. The first rotation shaft 641 of the top blade driver 600 is
insestedt B4, thre fiifsh poliati@®S itk S dieth 6830 ttoarsixthds kv 66 6,0 dotbid
ends of the first rotation shaft 641 of the top blade driver 600 further protrude
fronthip@&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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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

WA 08 IS AR BRI TR e Bor e A0 500
140b, PPAERAOR. i bRSaRR B 200-a8 e 1085 Ak 202

are independently driven by their respective drivers 30 , 500, and 600",

th_e boEem BERAN FybHedARAERGHEDSMRYISaH NV ItBoRAERHAHEIIP BI8de
driven by one driver and the bottom blade 120b and the top blade 120a may

geat 20thneacheathwithoeherdotven toyoerdridksivey. diedslasle member 120 is
maintained at a folded state when wafers W are taken out of or put into a

loadlock chambektpbladeren eebeyaidfdannariainaskatia Teldds stiavember
120 is maintained at an unfolded state when wafers W are taken out of or

out WRPES RORER SRR IR 25 RUSHE T HREKODRBRE8A 8IEA Blacec.
FIG. 4 sh h f i h ber 26
R o el R e
ate gl i & AGUACIy IRTDEN 205 {9 B bl spember

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

120Qthas thErshRetBNAERARO!ZEMAN PIEBEANT RYPPORORAT tHed dvafhe wafare.

during a process for wafers W, the blade member 120 waits at a process

chambéntddha statedbahamtens2t/ odze sohjecieddatite nettie imladess are

supported at their first support parts 122. When the process is
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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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

fers W placed f 22 are.put into th
Chamber 26. Tds A TR Vo A WS 0 ARG ! e
wal Fés‘é’qﬁﬁ&%%‘ﬁ %ﬂ%%g@ﬂg%é&%@& BRESAUGEThIS dEaRRHE diating

amount o process chamber 26. 16 A substrate treating method according

to apr6£RRO ABRTHEIS B aRE @76 VIIEY RSeGLHt ARV BRAIRSESRddE{OW. In

this embodiment, two process chambers 26 are provided to sequentially
perfomoes sesiesdivpragasse snentb b RLgieopt ouielad ersidelthce ¢gspaitied
inside the respective process chambers 26. Wafers W are stacked at a
loaditateshahaiebas #5be spaced apart from each other. Under a folded
state, a blade member 120 takes a first wafer W1 and a second wafer W2

out of the loadlo¥RENW RSB R EFHOCKEPRPRG AEs12 P2 BRdeslG.

7). Undr?/\r}ran unfoldet srtate, a blade member 120 puts a first wafer W1 and a
secBRAWSE! Wﬁqrﬂ A first process chamber 26a by using the first support

parts 122 (see FiG, &), H\@&Q%&?%ﬁ@ﬂ%&@?% e DIRSERR IS,

performed for the first an wafers W1 and W2. Under the folded

Stattﬁ\; iLkﬁlea@@cmmérlm iglest i UIGER MERBBE 22 gy Uik veadeRs Mkt
> :uppirt parts 122 (see FIG. 7).

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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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

26 il th for the fi d. d wafers W1 and W2
con HALD PUERS I IBECRe Y e AT koA e 1o 1902 i

conplstg ) 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 FRiadGhd ifistiEiesutoldrdoriateniombindedzisnae 12d

puts the first and second wafers W1 and W2 by using the second support
partsntiXb(end waterd 1 1 Anmiovedsyfosiaditise wadens\suppoligpaesoradt sder
W2 is performed in a second process chamber 26b. Under the unfolded
statE|@d 1blade member 120 puts a third wafer W3 and a fourth wafer W4
into the first process chamber 26a (see FIG. 12). Alternatively, the blade

member 120 puté MEFHS? M PJEEbWa N YYEr 8 £ SREONDWAIStHESEcond
hamber 26b af [ he  thi f h waf d W4

oL TR0 SECRN RS 26 A IRBLACE to/ HE I A B0 AT Rl

W3 @Q%e%ﬁeiﬁbg?ﬁf%’gﬁﬁ R %%ﬁ?'&aﬂmﬁ'{ wafer WAIGHE doMdRd:

state, the blade member 120 takes a fifth wafer W5 and a sixth wafer W6 out

of thedeasiestarkbandear 2y asing the first support parts 122 (see FIG.

) 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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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 fqlded state, the blade member 1 s the first and nd
waters Wi and WY TETRRROLR N e 45 5 L S QU
sup : Fl [ h
gl Ceh i B bl e T A
meﬁm@ré%ofé@kﬁﬁv@_ﬁ%rm and lnurtihwaiars Wi red Wadpglasiigtne
unfolded state by using the second support parts 124 (see FIG. 16). Under
the sedotdbsupisde, ghedi@dg seemlEkr 1620 puts the third and fourth wafers
W3 and W4 into the second process chamber 26b by using the second

support parts 1241ideetheaintqiyled piaice trefotage: merabsnd 20 uputsiikédhirgy 3
and W4 is gerformed in the second process chamber 26b. Under the

unf@Bddestaevaisesniha @R hENA It RACHERTRACSS ¢ AP ABPLW LS H
W6 into the first process ch er2 sing the first support parts 122
(seér\gla‘?cfé;d. i@e‘%ﬂ%ﬁ%iﬁ‘?ﬁ% %%E?%b'e)qn%ér 120 p:J'[S thue thirq and fo_urth
wafers W3 and Wijpladesdisireanc RARRSIAGE oisaRing e fift

and sixth wafers W5 and W6 into the first process chamber 26a. A process

for tharith aanth sheks vaier s dnAiaier peHOIRIGIMHE @ ttttBaotaRs
chamber 26a, the blade member 120 takes
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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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

cimi AT UL AL HATFeLP R 0EH 1S DA Forhs S eI, Rt
are SiaEkash i b5 AR NSO AU AR TEERRA PR Blales

on W are placed in a lateral direction. In this case, the first

SUPPPBJNEn B TRIPSNSHLR 948 ald BeagRtRrdedRidnDIfREIRCKmilar to

chamber 22 and the second support plates correspond to support members.
Thetimeattmddo fdrarsieisingywadésss W betwesmnttizesiosaa i dit pdaidis cknd

the second support plates is similar to the method for transferring wafers W
betwbambpee 22Dt nstrpshdletloath aihisi g the @oresssharipee 2fbans
74 inside the process chamber 26 and will not be described in further detail.

As d6baeheE deseioedsndyithes delalter unit can be converted to a folded

d folded ..Thus, iCi f waf i
ooty enn A desnbea St B AR S HeRIeY S i he Gomveried

red‘t‘&%%\&ﬁ::ﬂ%i{%rhr%aﬁﬁ RRA8dLLAES HRSURRIL RALSIRUY WRAJRIS Nt

a process ¢ er immediately after taking the waters out of the” process

chaglgynifichiteArEpRBAhAN N B e B UPRESH tRBANRFalBGF8RSIRS unit
Although the present invention has been described in connection with the
emlo deohersidof lthedaliésentacharitida itdskiatetvonsihygport 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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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. 20 WHAT
IS CLAIMED IS: 1. A unit for transferring subtrates, comprising: a blade

meg&q%ﬂy(l;@]ﬁ@ﬁ trate is placed; an arm member coupled with the

bla e e 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 bladeathaitGaptrilanerRifrsidivge S AsIHHYHY: respect to the
bottom blade, wherein each of the bottom blade and the top blade comprises:

a firstsagep ore pddram wihich a sulbsitateissoaedd; a second support part on
which a substrate is place; and a connecting part configured to connect the

firstanarsecenaosugpoplgshnih thadlefetmepeblad@andhebladetorambeate

are provided to change their positions between a folded state where the top
blad&'s vertically disposed over the bottom blade and an unfolded state

T L L R e
Subgirate SRlasE
wherein the blade member comprises:
a bottom blade; and
a top blade disposed over the bottom blade that can change a relative
position with respect to the bottom blade,
wherein each of the bottom blade and the top blade comprises:
a first support part on which a substrate is placed;
a second support part on which a substrate is place; and
a connecting part configured to connect the first and second support parts,
wherein the top blade and the bottom blade 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 preset angle.

2. 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
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an arm member coupled with the blade member to carry the blade member;
and 21 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 that can

change a relative position with.respect to the bottom blade, and the driving
member OB GaL & B A o5 SUPEW t TEVARE (HESB AL A er
ind f qﬂ”@.qg ber; and a vertical mover configured to
eIe\?ggrl?gt p;éyafrp]rﬁ %}@m er a%?the blade member, wherein the blade driver

comprisesyAdieitant MR fimbsosdiapraddo rotate the bottom blade; and
a top blade driver configured to rotate the top blade. 3. The unit as recited in

claim 2, whéyettorthblhddtamdolade driver includes a rotation shaft extending
to the inside of the arm member from a lower portion of the connecting part
of the bottarieplklddalgispgsedmvgrehareotinoiededhahcapmhangd afefadivem
member, and wherein the top blade driver includes a rotation shaft inserted
intoRPSIHASUMIHNHERPBFIAJEE BRHRE QIR cting part of the bottom blade and
the rotation shatft of the bottom blade driver to extend to the inside of the arm
member fr%rﬁ Bﬁo@r VIJ%F%W%?rtﬁgr@B%eeSCting part of the top blade.

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.

3. The unit as recited in claim 2, 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
rotation shaft of the bottom blade driver to extend to the inside of the arm

member from a lower portion of the connecting part of the top blade.

4. A unit for transferring substrates, comprising:
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4. A unit for transferring substrates, comprising: 22 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 arringb means of one arm member n%whe ein the,
top and bk DRSS BRI AERF oL WAROL R OF WD b ke
the ré%rég:aiwdface each other and an unfolded state where they are widened
at a preset angle. 5. The unit as recited in claim 4, wherein the top and

bottom bladesithavdbe sRINGIRaPRANWEIELBBER PAHRCIPRFEBA Hottom

blades includes a rod-shaped connecting part rotatably coupled with the arm
memiliestraredsybiaced) the isoyarbipa exiendis iiasadipgositee rushiddee
connecting partin a length direction of the connecting part. 6. An apparatus
for treatingvbatritratedopangsiigm slades ke slxineldery aeeastbvaprItess
chamber disposed at one side of the transfer chamber; a loadlock chamber,
disgBEBtPEE ®eother side of the transfer chamber, in which substrate are

Placed to B RSB ARa b3S bRt 8 PoVded 8 Econverted to a

folded state where they vertically face each other and an unfolded state

where they are widened at a preset angle.

5. The unit as recited in claim 4, 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.

6. An apparatus for treating substrates, comprising:

a transfer chamber;

at least one process chamber disposed at one 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
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a transfer unit provided 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

drivi b i dt ly a driving f to the blad
2t he rfh RO AEHF NG GRS e AEY dork AL SUPBRa
blage; ' herein the b
o B e e o e foions. 7. The.

apparatus\asefefita inHaier nivEsrRinse process chamber comprises: a
housing with a sidewall where provided is an entrance through which

substratesadsiteican exibiearnt supgodingosiengierslaged@nged in a row inside
the housing, on which a substrate is placed. 8. The apparatus as recited in
claim 6, wheiim thempbsteos pigthwiietheoplasiseerabes iserywithedkidewalll
where provided is an entrance through which substrates enter or exit; and 24
supPBHRS T Mbers, arranged inside the housing, on which a

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.

7. The apparatus as recited in claim 6, 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.

8. The apparatus as recited in claim 6, wherein the process
chamber comprises:
a housing with a sidewall where provided is an entrance through which

substrates enter or exit; 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. 9. A method for transferring substrates, comprising: simultaneously
transferring two substrates, by means of a transfer unit, between first support

lates di diob icall d tf h oth d
Cpport pAMBCNA G B el 8 T B e P D st

unit péi[gqg e Gbl%qlg and a bottom blade converted to a folded state
Whesre tﬂey are@ert?cél y disposed to face each other and an unfolded state

where theyheokpfeapdiaEBRRIrANe in opposite directions to place/take a
substrate on/out of the first support plates under the folded state and

place/takeagpfirbiityatttoa footeéshuh setens sinepeirt pladest twolef the
unfolded state. 10. The method as recited in claim 9, wherein the top blade
andriesepsitbanblaeacemipairged first ypport 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 sugport arts ak§§ (r)(rt supstrate on the second support parts

laced
while substrate to' B&pI] RH5E"8885 %%1%88“08'3%%8'&% placed on the
other supROKH RANIS fsh, tansh& AMGLRRS &ﬁ:&%‘ﬁf&& B G Qo WhE Rt

substrate placed on the one support part Is placed on the second support

pmiﬁétWﬁ?ﬁ firsdbpPEeplate ogoebing $RopsH b Fratelatst ifditnegeh
> otigr a(rel:j 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.

10.  The method as recited in claim 9, 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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support part. 12. A method of treating substrates, comprising: treating a
substrate by means of a substrate treating apparatus including a transfer
chamber; at least one process chamber disposed at one side of the transfer
chamber; a loadlock chamber, disposed at the other side of the transfer

cach ool and A NEBP® FTOURC SATE Dad e BRI aneter
sUbsiaies REMESH 06 0 gk e G e RIRGeSR GOABRRE Wi

substrates are place mber to be ver spaced to

each glibghA8 RURIR G RBRadibihateroesssishmmpbgateother

arranged abreast in a lateral direction, wherein the transfer unit comprises a
top blaperapdra 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'&-subStfaRNATPSIESH IS (IRIERISS FRIAMSSNSder the unfolded
state. 13. j[I'he .methoo%aj rfctged in cIairX 12, whec[eip t%{e to bladzand the
pottor bidEE O RALET A PL RO SHEY RS LFRICa g
disnAseial L ABeSHE AR aqsRacieRRIAG MRBER B BB BRI
takes a processed substrate out of the process chamber by using one of the
firstgpisl srapenFhAYIRP @HPAbS VEbR AR KRS BEPRASHBIEHGRMRIBIR Y side

substrate to be processed at the process chamber.
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.

13.  The method as recited in claim 12, 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

26



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.
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