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SEMICONDUCTOR PROCESSING APPARATUS

Background of the Invention
1. Field of the Invention

The present invention relates to a semiconductor processing apparatus,
and more particularly, to a semiconductor processing apparatus for supporting

a semiconductor wafer.

2. Description of the Prior Art

Modern integrated circuits (ICs) are fabricated on semiconductor wafers
by performing various processing steps. Those steps including layer or
lamination deposition, photolithography, etching, planarization, thermal

treatment, cooling treatment, cleaning, and detecting, etc..

For example, during the photolithography step of semiconductor
production, light energy is applied through a reticle mask onto the photoresist
material previously formed on the wafer to define circuit patterns on the wafer.
Therefore the wafer must be precisely positioned in the processing chamber.
In the same concept, the wafer is always required to be precisely positioned
during semiconductor processing, even during loading to and unloading from
processing chamber. It is observed that if wafer slants due to incorrectly
placing, it results breakage or scratch when a track arm, which is used to fetch
the semiconductor wafer, comes to retrieve.
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For example, during the photolithography step of semiconductor production, light energy is applied
through a reticle mask onto the photoresist material previously formed on the wafer to define circuit
patterns on the wafer. Therefore the wafer must be precisely positioned in the processing chamber. In the
same concept, the wafer is always required to be precisely positioned during semiconductor processing,
even during loading to and unloading from processing chamber. It is observed that if wafer slants due to
incorrectly placing, it results breakage or scratch when a track arm, which is used to fetch the
semiconductor waldre oehowes ifbisetrieays in Mdestaforprieve mivihgssamimoh thiprevem e femiconductor
wafer from being incorrectly placed. Summary of the Invention According to an aspect of the present
invention, aReimicoreIEesthyredeeethg apparatus is provided. The semiconductor processing apparatus
includes a wafer supporting unit for supporting a wafer and a wafer holder positioned outside of the wafer
supporting unit. The wafer holder further includes a plurality of horizontal parts extending axially around
the wafer s l,ﬁgrtin u(rgt ﬁg&i plurality of vertical parts vertically extending from the horizontal parts
res.pectivel;L/JsD $t¥u VoP i Vertical parts and a topmost surface of the wafer supporting unit are

non-coplanar. Accozﬁin tqQ the semiconductor processing apparatus provided by the present
vention. the waf RORURE Nvalbe o SRt i BT Er e R e MBS e erore

breakage orSeraIcLy ﬁ'%ata%fﬁ%'ﬂar&w'f?%%ﬁ@d?fa%@r%%%%&ﬁéﬂﬁ%’n%E'%@é’i‘{?ée&' Aygigded. These

and other objectives of the present invention will no doubt become obvious to those ot ordinary skill in the

art gfter ream@mﬁ@sfqlwﬂf@ deippRisies CiiRttoruef $0p pertaitpd amtredimentdhahis Hlwgrated in the
various figures and drawings,
positioned outside of the wafer supporting unit. The wafer holder further
includes a plurality of horizontal parts extending axially around the wafer
supporting unit and a plurality of vertical parts vertically extending from the

horizontal parts respectively. Topmost surfaces of the vertical parts and a

topmost surface of the wafer supporting unit are non-coplanar.

According to the semiconductor processing apparatus provided by the
present invention, the wafer holder is provided to prevent wafer from slanting
due to incorrect placing. Therefore breakage or scratch that often resulted

when a track arm comes to retrieve the wafer is avoided.

These and other objectives of the present invention will no doubt become
obvious to those of ordinary skill in the art after reading the following detailed
description of the preferred embodiment that is illustrated in the various

figures and drawings.



Bref Description of the Drawings FIG. 1 is a perspective drawing of a semiconductor processing
apparatus provided by a preferred embodiment of the present invention. FIG. 2 is a perspective

drawing of the semiconductor processing apparatus having a wafer placed correctly.
view of the semiconductor processing apparatus having a wafer placed correctly.

FIG. 3is a top
FIG. 4 is a top view

of the semiconductor processing apparatus allowing a track arm's enter. Fig. 5A is a schematic
drawing respectively illustrating the spatial relationship between the wafer, the track arm, and the

semicondudioieprioeessipyap pardteDohia gseferred embodiment.

FIG. 1 is a perspective drawing of a semiconductor processing apparatus

provided by a preferred embodiment of the present invention.

FIG. 2 is a perspective drawing of the semiconductor processing

apparatus having a wafer placed correctly.

FIG. 3 is a top view of the semiconductor processing apparatus having a

wafer placed correctly.

FIG. 4 is a top view of the semiconductor processing apparatus allowing

a track arm’s enter.

Fig. 5A is a schematic drawing respectively illustrating the spatial

relationship between the wafer, the track arm, and the semiconductor

processing apparatus of the preferred embodiment.

FIG. 5B is a schematic drawing respectively illustrating the spatial

relationship between the wafer, the track arm, and a conventional wafer

supporting unit.

FIG. 6 is a schematic drawing illustrating a modification to the present

invention.

Detailed Description

Please refer to FIGS. 1-3, which are a perspective drawing of a

semiconductor processing apparatus provided by a preferred embodiment of

the present invention. According to the preferred embodiment, the

semiconductor processing apparatus 10 includes a wafer supporting unit 100

for supporting a wafer 20 and a wafer holder 110 positioned outside of the
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FIG. 5B is a schematic drawing respectively illustrating the spatial relationship between the wafer, the
track arm, and a conventional wafer supporting unit. FIG. 6 is a schematic drawing illustrating a
modification to the present invention. De a ed Description Please refer to FIGS. 1-3, which are a
perspective drawing of a semiconductor processing apparatus provided by a preferred embodiment of the
present invention. According to the preferred embodiment, the semiconductor processing apparatus 10
includes a wafer supporting unit 100 for supporting a wafer 20 and a wafer holder 110 positioned outside
of the 3 wafeafsupsoningrtinig 100.Thé @afer Sbppovihey unitd@orixemplaitlyl 00 exemplarily

includes a diameter about 40 millimeters (mm). It is noteworthy that the wafer

supporting unit 100 can be a vacuum unit.

Please still refer to FIGS. 1-3. The wafer holder 110 further includes a
plurality of horizontal parts 112 extending axially around the wafer supporting
unit 100 and a plurality of vertical parts 114 vertically extending and upwardly
from the horizontal parts 112 respectively. Additionally speaking, though the
amount of the horizontal parts 112 is 4 in FIGS. 1-3, those skilled in the art
would easily realize that the amount of the horizontal parts 112 can be less
than or more than that depicted in FIGS. 1-3. In the preferred embodiment,
the wafer holder 110 further includes a cylinder casing 118, and the horizontal
parts 112 extend from the cylinder casing 118. It is noteworthy that the
cylinder casing 118, the horizontal parts 112, and the vertical parts 114 are all
monolithic and construct the wafer holder 110. More important, the wafer
holder 110 provided by the preferred embodiment is detachable from the wafer
supporting unit 100. As shown in FIGS 1-3, the cylinder casing 118 of the
wafer holder 110 sheathes the wafer supporting unit 100. The horizontal parts
112 include a length smaller than a half of a diameter of the wafer 20, which
means a diameter “d” of the wafer holder 110 is smaller than a diameter “d’” of
the wafer 20 as shown in FIG. 3. For example, when a diameter d’ of the wafer
20 is 300 mm, the diameter d of the wafer holder 110 is about 280mm,
however those skilled in the art would easily realize that the diameter d of the
wafer holder 110 is dependant on the diameter d’ of the wafer 20, thus
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includes a diameter about 40 millimeters (mm). It is noteworthy that the wafer supporting unit 100 can be
a vacuum unit. Please still refer to FIGS. 1-3. The wafer holder 110 further includes a plurality of
horizontal parts 112 extending axially around the wafer supporting unit 100 and a plurality of vertical parts
114 vertically extending and upwardly from the horizontal parts 112 respectively. Additionally speaking,
though the amount of the horizontal parts 112 is 4 in FIGS. 1-3, those skilled in the art would easily
realize that the amount of the horizontal parts 112 can be less than or more than that depicted in FIGS.
1-3. In the p2éfenaal isnoindyliexemn ety gieo vidleld oLa Ot tivei iedItdébia.cylinder casing 118, and the
horizontal parts 112 extend from the cylinder casing 118. It is noteworthy that the cylinder casing 118, the
horizontal parts 112, and the vertical parts 114 are all monolithic and construct the wafer holder 110.

More important, the wafer holder 110 provided by the preferred embodiment is detachable from the wafer
supporting unit 10019(8 sHBRAMRKIG P OfHe eyhiftfeScling 18 8ftine! wafskholdét Aftfsieathes the

f ti it 10Q. Th izontal parts 112 includ th ller th half di ter of
the water DQORHIERtAHHES AoTE QAT CHREUERY HAGel T101E TRATGPRARS RS of tho
wafer 20 as; hown in FIG. 3. For exa{m%e when a dian&%t ]d of the,wafer 20 is %RO mm the diameter d

of the wafer holderr110"is aboat Eéo(r)nm, oWerv'ecraghgge Skille iﬁrt?wel%vr\ﬁ/ou aneasi?y rggﬁggsﬁwat the

diameter d Qf the walpt ROHRF LA S SERATFANTPNABe Famslghihiel heavatsl eyiaus B0 is only

exemplarily provided but not limited to this. More important, topmost surfaces of the vertical parts 114

and a topmeRifpkRCBRIVEENWRIR TBPPRSERIHIMaEEY a5E RAB-GRIMAAT hadetall etppmpgt surfaces
of the vertical parts 114 are lower than the topmost surface of the wafer supporting unit 100. For example,

a vertical dengphonsP 48 idfatisast hrbveafetheuppordsiGuince®of thedvertioad nrids dédiandri® topmost
surface of the wafer supporting unit 100, and the vertical deviation D is between 3mm and 4mm, but not
limited to this. ISihcedhe3wafend brplacdaondhditojirtbst shifacSiokththwatafeauppdriptpaedt 100, the
vertical deviation D is also defined as a distance between the bottom surface of the wafer 20 and the
topmost suritéBet eenastisar fraesof 1therwattsrspe ottt SewidohB0ctdreprectsaindexpiipatus 10
provided by the preferred embodiment can include a plurality of scratch-protecting parts 116 (shown in
FIG. 1) fornfedsonl tRedféingd paristantes petes. ROt ahsprbascinl haryafes Afeandd to
protect the wafer 20 from beinghscratchef by the vertical parts 116_and thus_include materiaégsuch as

te

rubber, but Hot i RRERShis YT 8RS0 f thy $HEE3phRBEEsurfades of I YSHRA BrotiEing parts

116 and the tor%rirc]ostﬂfurface of the wafer sueer%gJ%r;gO:nlt 10&) argn n-co%:ai@\%]rarlg.dnethgos me ¢ ncept, the

topmost SurTaces of ”e%%?é%%ﬁ?ét‘é‘&iﬁappar BIRrE foweY thantt opmost surface of the wafer

supporting %RQl-u%l%CQrSiUGAYi’ﬁVe‘Sﬁ‘?J&%'le%VF&Je%Hbclb’ﬂ‘%saﬁﬁ’@‘és'ﬁ‘?}%t il Aed fhadipddeignt H is

about 40mm. However, those skilled in the art would easily realize that the fixed height H of the vertical
parts 114 isetgianingdiby pakisgigue riglo@ivion! daviation it hefpyrar dha dopaiest srsfages of the

vertical parts 114 and the topmost surface of the wafer supporting unit 100 is between 3mm and 4 mm,
thus 40mm ety exeoplatilvheravided Rot freintinbtaddositriatched by the vertical parts 116
and thus include material such as rubber, but not limited to this. It is also
noteworthy that topmost surfaces of the scratch-protecting parts 116 and the
topmost surface of the wafer supporting unit 100 are non-coplanar. In the
same concept, the topmost surfaces of the scratch-protecting parts 116 still
are lower than the topmost surface of the wafer supporting unit 100.
Accordingly, the vertical parts 114 include a fixed height H, and the fixed
height H is about 40mm. However, those skilled in the art would easily realize

that the fixed height H of the vertical parts 114 is determined by making sure
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Please refer to FIG. 3 and 4. The semiconductor processing apparatus 10 of the preferred embodiment
further includes an access region 130 defined between the wafer supporting unit 100 and the vertical
parts 114. The access region 130 allows a track arm 30 or a tool robot 40, such as an exposure tool robot
40, to retrieve the wafer 20 from the wafer supporting unit 100 for loading to or unloading from the present
process station as shown in FIG. 4. Please refer to FIGS. 5A and 5B, Fig. 5A is a schematic drawing
respectively illustrating the spatial relationship between the wafer, the track arm, and the semiconductor
processing sppavatuical tey jatederie e miesdinieattapd b s shBf i assehemeavier ticalvingy tedpkettively
illustrating the spatial relationship between the wafer, the track arm, and conventional wafer supporting
unit. As shoidifiE G BROosiheerfiae p affehewafabsdipRatineHas HhE isakatweriR M & the vertical
parts 114 that is able to support the wafer 20 when it slants due to incorrectly placing, the wafer 20 is
prevented b BlidtAY SHIMMDd SHAshKk £ RIS bR Mrife e RY! BIRtAiREt e e holder 110 supports
the wafer 20, the track arm 30 is allowed to retrieve the wafer 20 without impacting or scratching the
wafer 20 (as emphasized by Circle A shown in FIG. 5B) even the wafer 20 is in the slanting status.
Please refer to FIG, 6, which is,s tic drawing illustratin odification to the present inyention.
Acoording 0 the TR 1o e RO 110 e ek ks Bt MO L 12+ and o
pluralty of veftigal Rivdfetidt UmBEUISIRNAIPGECTh g arZAN Rl RRUS L yor ePRBCHLFiN el IS

noteworthy that the horizontal parts 112" extend to the wafer supporting unit”100 from a support element
120. Furthegagirdherseinadreleppatdrg eainbroposiinre oBrifeainperwalimiofpid agharmber 40, or
even on the ceiling, which is the top wall 402 of the chamber 40. When the support elements 120 is
positioned afe dierioBWallsoh? Dt thekchami3®, dhe wedd rrodloed d] Qushashficam plas tiep vealls 402.
Briefly speaking, the wafer holder 110" is detachable from the chamber 40. As mentioned above, topmost
surfaces of toboerdfal partettiVeante wopmost Guface o ¢hevafafe ssmuotimg wmitt100@réor
non-coplanar. In detail, the topmost surfaces of the vertical parts 114" are lower than the topmost surface
of the waferleagpatiegainitn] 08d ingr bramie, Rroeenday K asiGhabi o9 dsfifleaVyz inddh tHe topmost
surfaces of the vertical parts 114" and the topmost surface of the wafer supporting unit 100, and the
vertical deviation D is between 3mm and 4mm, but not limited to this. According to the modification, the
vertical parts 114" include a distance frﬁgn the wafegi sr%%port_ing unit 100. In detail, a distance d" between
n sl

to opposite vertical 5ans 1€4€4s Sholihiin AG. 81 fhar 8 diam eGSR M WA

According toetgeesc Ir;r)iionI letor proce sein %P.%?raévgtprr?vmedb?( tré%{[l)r?ﬁen\}vir}\éerznt{'ﬂré, Er‘ae Yyafer holder
is provided S PrEvENEthe ‘semidonductdr 7 WWafer from shidmg and Sfan ing due 1o incorrec pfacing.

Therefore bigakade,f SYALC duatieHRK Ry REBAEACK ALY Sesdp reifieva naaralar i

avoided. Moreover, the semiconductor processing apparatts provided by the present invention can be

adopted to \@Mb%!bl kinelstoh e W@feSBURDQr@%éWHTU@%WFH' %@HG@‘Wﬁﬁ?ﬁ?aﬁq‘ﬁB gﬁ@lepositi(‘)n,
etching, or photolithograpy process. It also can be used in the discharge stop which is waiting for loading

to or unloadipg fraimdheipiesess séaliernTiasevakidled e they okt svitheacdycobpseivedhal awharous
modifications and alterations of the device and method may be made while retaining the teachings of the
invention. Asappbinglyg thenitb ovel slissthasune Bhokild.bé Aonsitnaed e lipitfd waty mnibe dietestand
bounds of the appended claims

provides the wafer holder 110 with the vertical parts 114 that is able to

support the wafer 20 when it slants due to incorrectly placing, the wafer 20 is

prevented from sliding, and thus breakage is avoided. Moreover, because the

wafer holder 110 supports the wafer 20, the track arm 30 is allowed to retrieve

the wafer 20 without impacting or scratching the wafer 20 (as emphasized by

Circle A shown in FIG. 5B) even the wafer 20 is in the slanting status.



Claims What is claimed is: 1. A semiconductor processing apparatus comprising: a wafer supporting
unit for supporting a wafer; and a wafer holder positioned outside of the wafer supporting unit, the wafer
holder further comprising: a plurality of horizontal parts extending axially around the wafer supporting unit;
and

Please refer to FIG. 6, which is schematic drawing illustrating a
modification to the present invention. According to the modification, the wafer
holder 110’ includes the a plurality of horizontal parts 112’ and a plurality of
vertical parts 114’ upwardly extending from the horizontal parts 112°,
respectively. It is noteworthy that the horizontal parts 112’ extend to the
wafer supporting unit 100 from a support element 120. Furthermore, the
support element 120 can be positioned on the inner walls 400 of a chamber
40, or even on the ceiling, which is the top wall 402 of the chamber 40. When
the support elements 120 is positioned on the top walls 402 of the chamber,
the wafer holder 110’ is hang from the top walls 402. Briefly speaking, the
wafer holder 110’ is detachable from the chamber 40. As mentioned above,
topmost surfaces of the vertical parts 114’ and a topmost surface of the wafer
supporting unit 100 are non-coplanar. In detail, the topmost surfaces of the
vertical parts 114’ are lower than the topmost surface of the wafer supporting
unit 100. For example, a vertical deviation D is defined between the topmost
surfaces of the vertical parts 114’ and the topmost surface of the wafer
supporting unit 100, and the vertical deviation D is between 3mm and 4mm,
but not limited to this. According to the modification, the vertical parts 114’
include a distance from the wafer supporting unit 100. In detail, a distance d”’
between to opposite vertical parts 114’ as shown in FIG. 6 is smaller than a

diameter d’ of the wafer 20.

According to the semiconductor processing apparatus provided by the
present invention, the wafer holder is provided to prevent the semiconductor
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a plurality of vertical parts vertically extending from the horizontal parts respectively, topmost surfaces of
the vertical parts and a topmost surfaces of the wafer supporting unit are non-coplanar. 2. The
semiconductor processing apparatus according to claim 1, wherein the wafer holder is detachable from
the wafer supporting unit. 3. The semiconductor processing apparatus according to claim 1, wherein
the horizontal parts and the vertical parts are monolithic. 4. The semiconductor processing apparatus
according to claim 1, further comprising a plurality of scratch-protecting parts formed on the vertical parts,
respectivelywafarhfr gemitioholg caodpsiaes sig gl ap par dnusoacadr diteg itoge | aihih drefidwes dinetmiomgest surfaces
of the scratch-protecting parts and the topmost 9 surface of the wafer supporting unit are non-coplanar.

or scratch that often resulted when a track arm comes to retrieve the wafer is

avoided. Moreover, the semiconductor processing apparatus provided by the

present invention can be adopted to with all kinds of the wafer supporting unit

in the semiconductor processes such as deposition, etching, or

photolithograpy process. It also can be used in the discharge stop which is

waiting for loading to or unloading from the process station.

Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the
teachings of the invention. Accordingly, the above disclosure should be

construed as limited only by the metes and bounds of the appended claims.



6. The semiconductor processing apparatus according to claim 1, wherein the topmost surfaces of the
vertical parts are lower than the topmost surface of the wafer supporting unit. 7. The semiconductor
processing apparatus according to claim 6, further comprising a vertical deviation between the topmost
surfaces of the vertical parts and the topmost surface of the wafer supporting unit. 8. The
semiconductor processing apparatus according to claim 7, wherein the vertical deviation is between 3
millimeters (mm) and 4mm. 9. The semiconductor processing apparatus according to claim 1,
wherein the®aitiesal parts comprise a fixed height. 10. The semiconductor processing apparatus
according to claim 9, wherein the fixed height is about 40mm. 11. The semiconductor processing
apparatus addwdiagtRIMaiS, wherein the horizontal parts comprise a length smaller than a half of a

diameter of the wafer. 12. The semiconductor processing apparatus according to claim 1,
1. A semiconductor processing apparatus comprising:

a wafer supporting unit for supporting a wafer; and
a wafer holder positioned outside of the wafer supporting unit, the wafer
holder further comprising:
a plurality of horizontal parts extending axially around the wafer
supporting unit; and
a plurality of vertical parts vertically extending from the horizontal
parts respectively, topmost surfaces of the vertical parts and a

topmost surfaces of the wafer supporting unit are non-coplanar.

2. The semiconductor processing apparatus according to claim 1,

wherein the wafer holder is detachable from the wafer supporting unit.

3. The semiconductor processing apparatus according to claim 1,

wherein the horizontal parts and the vertical parts are monolithic.

4. The semiconductor processing apparatus according to claim 1, further
comprising a plurality of scratch-protecting parts formed on the vertical parts,

respectively.

5. The semiconductor processing apparatus according to claim 4,
wherein topmost surfaces of the scratch-protecting parts and the topmost
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wherein the wafer holder comprises a diameter, and the diameter is about 280mm. 13. The
semiconductor processing apparatus according to claim 1, further comprising an access region between
the wafer supporting unit and the vertical parts. 14. The semiconductor processing apparatus
according to claim 13, further comprising a track arm for retrieving the wafer from the wafer supporting
unit. 15. The semiconductor processing apparatus according to claim 14, wherein the track arm
enters the access region for retrieving the wafer from the wafer supporting unit. 16. The
semiconduciorfacces$ding wpfaratyspaatording itoackaino A - odpeegiarthe wafer supporting unit comprises a
vacuum unit. 17. The semiconductor processing apparatus according to claim 1, wherein the wafer
supporting unit comprises a diameter about 40mm.

6. The semiconductor processing apparatus according to claim 1,
wherein the topmost surfaces of the vertical parts are lower than the topmost

surface of the wafer supporting unit.

7. The semiconductor processing apparatus according to claim 6, further
comprising a vertical deviation between the topmost surfaces of the vertical

parts and the topmost surface of the wafer supporting unit.

8. The semiconductor processing apparatus according to claim 7,

wherein the vertical deviation is between 3 millimeters (mm) and 4mm.

9. The semiconductor processing apparatus according to claim 1,

wherein the vertical parts comprise a fixed height.

10. The semiconductor processing apparatus according to claim 9,

wherein the fixed height is about 40mm.

11. The semiconductor processing apparatus according to claim 1,
wherein the horizontal parts comprise a length smaller than a half of a

diameter of the wafer.

12. The semiconductor processing apparatus according to claim 1,
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wherein the wafer holder comprises a diameter, and the diameter is about

280mm.

13. The semiconductor processing apparatus according to claim 1,
further comprising an access region between the wafer supporting unit and the

vertical parts.

14. The semiconductor processing apparatus according to claim 13,
further comprising a track arm for retrieving the wafer from the wafer

supporting unit.

15. The semiconductor processing apparatus according to claim 14,

wherein the track arm enters the access region for retrieving the wafer from

the wafer supporting unit.

16. The semiconductor processing apparatus according to claim 1,

wherein the wafer supporting unit comprises a vacuum unit.

17. The semiconductor processing apparatus according to claim 1,

wherein the wafer supporting unit comprises a diameter about 40mm.
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