CONVEYI NG MECHANI SM

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to a conveying
mechani sm for conveying wafers to wafer treating
appar at us.

Description of the Related Art

When sem conductor wafers are to be processed in a
cutting step, a grinding step, or other steps, a
plurality of, e.g., 25, such wafers are stored in a
cassette, and conveyed together in the cassette between
apparatus by the operator (see, for exanple, Japanese
Patent Lai d-Open No. Hei 9-027543). Heretofore, it has
been customary for the operator to take out one wafer, at
atime, fromthe cassette, put it through one of various
processes, and repeat the cycle until all the wafers in
the cassette are processed. Therefore, unless the
processing of all the wafers in the cassette is conpleted
in a preceding step, the cassette cannot be delivered to
a subsequent step even if the subsequent step is ready
for accepting the cassette, resulting in a wasteful
standby tine spent at the subsequent step. The

inefficient situation cannot be avoided even if the



cassette is conveyed by a robot rather than the operator.
The wasteful standby tine can be elimnated if the
operator delivers each wafer between apparatus. However,
this approach greatly increases the anount of work to be
performed by the operator, and tends to raise the cost
because of possible additional operators required. For
this reason, there has been devel oped a conveyi ng
mechani sm for automatically conveying one wafer at a tine
bet ween apparatus, as disclosed in Japanese Patent Laid-
Open No. 2017-069370, for exanple. According to the
di scl osed conveyi ng nechani sm each wafer is place in a
housi ng tray, and housing trays are delivered by a
conveyor interconnecting processing apparatus. Since
waf ers that have been processed in a preceding step are
successively delivered to a subsequent step, any standby
time spent at the subsequent step is mnimzed for nore

efficient wafer processing.

SUMWARY OF THE | NVENTI ON
Accordi ng to the conveyi ng mechani sm di scl osed in
Japanese Patent Laid-Open No. 2017-069370, however, the
housi ng trays that carry the respective wafers are open
upwardly for easy access to the wafers. Inasmuch as the

housi ng trays are conveyed while the wafers placed



therein are exposed, contam nants in the atnosphere are
likely to be deposited on the wafers.

It is therefore an object of the present invention
to provide a conveying nmechani smthat can reduce a
wast eful standby tinme spent by a wafer treating apparatus
connected to the conveyi ng nechani sm and that can prevent
contam nants from bei ng deposited on wafers conveyed by
t he conveyi ng mechani sm

In accordance wth an aspect of the present
i nvention, there is provided a conveying mechani sm for
conveying a wafer unit having a wafer disposed inside of
and supported on an annular frame by a holding tape. The
conveyi ng nechani smincludes a housing tray housing the
wafer unit therein and a transport unit supporting and
transporting the housing tray between wafer treating
apparatus. The housing tray includes a ceiling plate, a
bottom plate, a pair of side walls facing each ot her
across an openi ng through which the wafer unit can be
taken into and out of the housing tray, for supporting
the annular frane inserted into the housing tray through
t he opening and holding the inserted wafer unit in the
housi ng tray, and an air flow generator disposed on the
ceiling, for introducing a gas from an upper end of the

housing tray to produce downflows in the housing tray



that are directed fromthe ceiling plate into the opening,
and the transport unit conveys wafers, one by one,
bet ween the wafer treating apparatus.

Wth the above arrangenent, when the wafer unit is
inserted into the housing tray through the opening, the
wafer unit is held in the housing tray by the side walls.
In the housing tray, downflows directed fromthe ceiling
plate into the opening are generated by the air flow
generator, preventing contam nants from being introduced
into the housing tray through the opening. Wile the
wafer unit is conveyed, no contam nants are deposited on
the wafer. Consequently, clean wafers are transferred to
the wafer treating apparatus. Furthernore, inasnmuch as
the transport unit conveys wafers, one by one, between
the wafer treating apparatus, any standby tinme spent by
subsequent wafer treating apparatus is mnim zed,
resulting in a reduced wasteful standby tine.

Wth the conveyi ng nechani sm according to the
aspect of the present invention, since the wafer units
are conveyed, one by one, a wasteful standby tine spent
by the wafer treating apparatus is reduced, and the
downfl ows generated in the housing tray by the air flow
generator prevent contam nants from bei ng deposited on

t he wafer being conveyed.



The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself wll best be understood froma study of
the foll ow ng description and appended claimw th
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a schematic plan view of a wafer
processi ng system according to an enbodi nent of the
present invention,;

FIG 2 is a perspective view of a wafer treating
apparatus and a conveyi ng nechani sm according to the
enbodi nent that are incorporated in the wafer processing
systemillustrated in FIG 1

FIG 3Ais a plan view of a housing tray according
to the enbodi nent;

FIG 3B is a side elevational view of the housing
tray according to the enbodi nent;

FIG 4 is a perspective view of the housing tray
according to the enbodi nent; and

FIGS. 5A and 5B are views illustrating air

downflows in the housing tray according to the enbodi nent.



DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

A waf er processing systemaccording to an
enbodi nent of the present invention will be described in
detail below with reference to the acconpanyi ng draw ngs.
FIG 1 is a schematic view of the wafer processing system
according to the present enbodi nent. The wafer processing
systemto be described belowis illustrated by way of
exanpl e only and should not be construed as restrictive.
The wafer processing system my be changed or nodified as
long as it incorporates a conveyi ng nmechani sm accordi ng
to the present enbodi nent for conveying wafers between
wafer treating apparatus. In FIG 1, ceiling plates in
the wafer processing systemis omtted fromillustration
for the sake of convenience.

As illustrated in FIG 1, a wafer processing system
denoted by 1, includes a plurality of wafer treating
apparatus 2 di sposed al ong a conveyi ng nmechani sm 3 t hat
conveys wafers Whandl ed as wafer units WJ al ong a
circulatory path. The wafer treating apparatus 2 include
a | oadi ng apparatus 2A for | oading wafers Winto the
conveyi ng nmechani sm 3, processing apparatus 2B and 2C for
processi ng wafers W and an unl oadi ng apparatus 2D for

unl oadi ng wafers Wfromthe conveyi ng nechani sm 3.



According to the present enbodi nent, the | oading
apparatus 2A includes a nounter, the processing apparatus
2B includes a cutting apparatus for cutting wafers of one
type, the processing apparatus 2C includes a cutting
apparatus for cutting wafers of another type, and the
unl oadi ng apparatus 2D includes a cassette apparatus for
housi ng wafers W

The cassette apparatus includes an arm not
depi cted, capable of | oading a wafer unit WJ into and
unl oading a wafer unit WJ from a cassette, not depicted,
on a rest base. The wafer treating apparatus 2 are not
limted to the nounter, the cutting apparatus, and the
cassette apparatus referred to above, but nay be
apparatus for processing wafers Win sone ways. For
exanpl e, the | oadi ng apparatus 2A may include a cassette
apparatus, the processing apparatus 2B and 2C nay i ncl ude
grindi ng apparatus, and the unl oadi ng apparatus 2D may
i nclude a die bonder. Since wafer units WJ are conveyed
along a circulatory path, the wafer treating apparatus 2
may be arranged in any order though it is preferable that
the | oadi ng apparatus 2A, the processing apparatus 2B and
2C, and the unl oadi ng apparatus 2D be arrayed in the
order nanmed downstream al ong the circul atory path.

Ceneral wafer processing systens | acks the



conveyi ng nmechanism 3 referred to above, but have a
plurality of wafer units WJ stored in a cassette and
conveyed all together to wafer treating apparatus. The
wafer treating apparatus that are of different types
process the wafer units WJ in different processing tines,
and the wafer treating apparatus of different types that
are arranged as precedi ng and subsequent wafer treating
apparatus may not sinultaneously conplete their
processi ng operations on wafer units WJ. Even if the
processing of all wafer units WJ in a cassette is
conpl eted in the subsequent wafer treating apparatus, no
cassette is conveyed to the subsequent wafer treating
apparatus unl ess the processing of all wafer units WJ in
a cassette is conpleted in the preceding wafer treating
appar at us.

Therefore, in the general wafer processing systens,
a wasteful standby tinme has to be spent by the subsequent
wafer treating apparatus. In order to reduce such a
standby tine, the operator may carry wafer units WJ whose
processi ng has been conpleted in the precedi ng wafer
treating apparatus, successively one at a tine, to the
subsequent wafer treating apparatus. However, the process
is quite burdensone and tedi ous because the operator

needs to nove back and forth between the wafer treating



appar at us.

According to the present enbodi nent, the conveying
mechani sm 3 does not convey a plurality of wafer units WJ
all together, but stores processed wafer units WJ in
respective housing trays 50 and conveys the wafer units
WJ in the housing trays 50 with a transport unit or
transport neans 40, one at a tinme, to a subsequent wafer
treati ng apparatus, thereby reducing the standby tinme of
t he subsequent wafer treating apparatus.

The conveyi ng nechani sm 3 includes the transport
unit 40 that has a conveyor 41 arranged in an annul ar
pattern. The conveying nechani sm 3 houses wafer units W),
one by one, in a plurality of housing trays 50 placed on
t he conveyor 41, and conveys the wafer units WJ in the
housi ng trays between the wafer treating apparatus 2
along a circulatory path. The upstream | oadi ng appar at us
2A | oads wafer units WJ, one by one, into respective
housi ng trays 50 on the conveyor 41. The internediate
processi ng apparatus 2B and 2C take out wafer units WJ
from housing trays 50 and process each of wafers W
included in the wafer units WJ. The downstream unl oadi ng
apparatus 2D takes out processed wafer units WJ, one by
one, fromrespective housing trays 50 and unl oads the

wafer units WJ.



A plurality of transfer nechanisns 30A t hrough 30D
are arrayed al ong a conveying path of the conveyor 41 for
transferring wafer units WJ between the wafer treating
apparatus 2 and the housing trays 50. The transfer
mechani sm 30A transfers a wafer unit WU from the | oadi ng
apparatus 2A to a housing tray 50. The transfer
mechani sms 30B and 30C i ntroduce wafer units WJ from
housi ng trays 50 into processing apparatus 2B and 2C and
return processed wafer units WJ fromthe processing
apparatus 2B and 2C into housing trays 50. The transfer
mechani sm 30D i ntroduces a wafer unit WJ from a housi ng
tray 50 into the unloadi ng apparatus 2D and returns the
enpty housing tray 50 to the conveyor 41.

Since the conveyi ng nechani sm 3 conveys wafers W
carried in housing trays 50 between the wafer treating
apparatus 2, contam nants may be possibly be deposited on
the wafers Wwhile they are being conveyed by the
conveyi ng nechanism 3. According to the present
enbodi nent, each of the housing trays 50 has an upper
area closed by a ceiling plate 55 (see FIG 2) and two
sides with respective openings 57 (see FIG 2) defined
therein. A wafer unit WJ can be taken into and out of the
housi ng tray 50 through one of the openings 57.

Furthernore, in view of the possibility that contam nants

10



may enter through the openings 57 and be deposited on the
waf er Win each of the housing trays 50, air downfl ows
directed fromthe ceiling plate 55 into the openings 57
are produced in the housing tray 50 to prevent

contam nants fromentering through the openings 57.

The wafer treating apparatus 2 and the conveying
mechanism 3 will be described in detail below wth
reference to FIGS. 2 through 4. FIG 2 is a perspective
vi ew of the processing apparatus 2B and the conveyi ng
mechani sm 3 according to the enbodi nent that are
i ncorporated in the wafer processing system1 illustrated
in FIG 1. FIG 3Ais a plan view of the housing tray 50
according to the enbodinent. FIG 3B is a side
el evational view of the housing tray 50 according to the
enbodinment. FIG 4 is a perspective view of the housing
tray 50 according to the enbodinent. In FIG 2, a cutting
apparatus is illustrated as the processi ng apparatus 2B.
In FIG 3A the ceiling plate 55 is omtted from
illustration. In FIG 4, the ceiling plate 55 is
illustrated as detached fromside walls of the housing
tray 50.

As illustrated in FIG 2, the processing apparatus
2B is arranged to take a wafer unit WJ (see FIGS. 3A and

3B) froma housing tray 50 on the conveying nmechani sm 3
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and have a cutting nmechani sm not depicted, cut the wafer
unit WJ. The processing apparatus 2B includes a casing 11
on a substantially half portion of a base 10. The cutting
nmechani smis housed in the casing 11, and various
mechani snms for | oadi ng and unl oadi ng wafer units WJ and a
cl eani ng nmechani sm 21 for cleaning wafer units WJ are
di sposed on the base 10 outside of the casing 11. The
processi ng apparatus 2B has a conveyi ng space outside of
the casing 11 extendi ng perpendicularly to the conveying
path of the conveyor 41. The transfer nechanism 30B is
di sposed over the conveying path of the conveyor 41 in
alignment with the conveyi ng space of the processing
apparatus 2B. The wafer unit WJ housed in the housing
tray 50 on the conveying nmechanism 3 is introduced into
the processing apparatus 2B by the transfer mechani sm 30B.
The base 10 has an upper panel |ying outside of the
casing 11. The upper panel of the base 10 has a centra
openi ng defined therein that extends into the casing 11.
The opening is covered with a novable plate 12 that is
novable with a chuck table 14 di sposed thereon and a
wat er-resi stant cover 13 in the formof a bellows. The
wat er -resi stant cover 13 lies over a ball-screw actuating
mechani sm not depicted, for noving the chuck table 14 in

an X-axis direction indicated by an arrow X. In FIG 2,
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the chuck table 14 is illustrated as bei ng noved out of
the casing 11 by the actuating nechanism A pair of
centering guides 18 extending in a Y-axis direction

i ndicated by an arrow Y are di sposed above the chuck
table 14. The centering guides 18 are noveable toward and
away from each other along the X-axis direction to
position the wafer unit WJ in the X-axis direction.

The cl eani ng nmechani sm 21 that cl eans the wafer
unit WJ i s disposed between the chuck table 14 and the
transport unit 40 in the conveying space outside of the
casing 11. The cl eaning nmechani sm 21 includes a spi nner
table 22 for supporting and spinning the wafer unit W
about its own axis. Wiile the wafer unit WU on the
spi nner table 22 is being spun, cleaning water is applied
to the wafer unit WJ to clean the wafer unit WJ and then
drying air is applied to the wafer unit WJ to dry the
wafer unit WU. A pair of securing guides 25 are di sposed
above the cl eaning mechani sm 21 adj acent to the transfer
nmechani sm 30B. The securing guides 25 serve as a | oading
and unl oadi ng port of the processing apparatus 2B. The
wafer unit WJ is | oaded into and unl oaded out of the
processi ng apparatus 2B t hrough the securing guides 25
whi | e being positioned by the securing guides 25.

A pair of Iifting and | owering guides 26 are

13



di sposed over the cleaning nechanism 21 adjacent to the
securing guides 25. The |lifting and | owering gui des 26
are vertically novable between a lifted position
hori zontally aligned with the securing guides 25 and a
| owered position in the base 10 by a lifting and | owering
mechani sm not depicted. Wen the |ifting and | owering
guides 26 are in the lifted position, the securing guides
25, the lifting and | owering guides 26, and the centering
guides 18 jointly define a conveyi ng passageway for
guiding the wafer unit WJ fromthe transfer nechani sm 30
to a position above the chuck table 14. Wen the lifting
and | owering guides 26 are in the | owered position, the
wafer unit WJ fromthe transfer nechanism 30B is pl aced
on the spinner table 22.

A conveying arm 28 with a push-pull mechani sm 27
di sposed on a distal end portion thereof is nounted on a
side surface 17 of the casing 11 by a ball-screw
actuating nmechani sm 29. The push-pull mechani sm 27 grips
the wafer unit WJ. The ball-screw actuating nmechani sm 29
conveys the wafer unit WJ gri pped by the push- pul
mechani sm 27 in the Y-axis direction. The conveying arm
28 is vertically novable on the ball-screw actuating
mechani sm 29 for transferring the wafer unit WJ bet ween

the centering guides 18 and the chuck table 14 and al so
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between the lifting and | owering gui des 26 and the

spi nner table 22. A touch-panel nonitor 16 for operating
the processing apparatus 2B is nounted on a front surface
15 of the casing 11.

The processing apparatus 2B thus constructed
operates as follows: The wafer unit WJ is taken out from
the housing tray 50 and conveyed to the centering guides
18. After the wafer unit WJ is positioned by the
centering guides 18, the wafer unit WJ is placed onto the
chuck table 14. The wafer unit WU is then processed by
the cutting mechanismin the casing 11. Thereafter, the
wafer unit WJis conveyed to the lifting and | owering
gui des 26, and delivered to the cl eaning nechani sm 21 by
the lifting and | owering guides 26. After the wafer unit
WJ is cleaned by the cleaning nechanism 21, the wafer
unit WJis delivered fromthe [ifting and | owering gui des
26 and inserted into the housing tray 50.

The conveyi ng nechanism 3 is arranged to convey the
housing tray 50 that houses the wafer unit WJ therein
bet ween the wafer treating apparatus 2 while the housing
tray 50 is supported on the transport unit 40. The
housing tray 50 is in the shape of a box-like receptacle
of low profile with opposite sides open, and houses the

wafer unit WJ positioned therein. The transport unit 40
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i ncl udes the conveyor 41 that conveys the housing trays
50 and a pair of transport guides 42 di sposed
respectively on both sides of the conveyor 41 for guiding
the housing trays 50 to travel along the conveyor 41. The
conveyor 41 and the transport guides 42 define the
conveyi ng path. Each housing tray 50 includes a seat 59
on the bottom plate 56 thereof. The guide w dth between
the transport guides 42 is adjusted to natch the size of
t he seat 59.

The transfer mechani sm 30B for transferring the
waf er unit WJ between the housing tray 50 and the
processing apparatus 2B is di sposed over the transport
unit 40. The transfer mechani sm 30B i ncl udes a push- pul
mechani sm 31 for taking the wafer unit WU i nto and out of
the housing tray 50. The push-pull nechanism 31 grips the
wafer unit WJ. The wafer unit WJ gri pped by the push-pul
mechani sm 31 is conveyed in the Y-axis direction by a
bal | - screw actuati ng mechani sm not depicted, nounted on
a top panel of the transfer nmechani sm 30B. The push- pul
mechani sm 31 takes the wafer unit WJ to be processed out
of the housing tray 50, and brings the processed wafer
unit WJ back into the housing tray 50.

Housi ng trays 50 with wafer units WJ housed

respectively therein are successively delivered to the
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processi ng apparatus 2B by the conveyor 41. |n other
words, one at a time of the wafer units WJ housed in the
housi ng trays 50 is conveyed to the processi ng apparatus
2B by the conveyor 41. Wen the processing of a wafer
unit WU by the processing apparatus 2B is conpl eted, the
processed wafer unit WJ is conveyed wi thout pause to the
unl oadi ng apparatus 2D in the subsequent stage (see FIG
1) by the conveying nechanism 3. Since the processing
apparatus 2B is successively supplied with wafer units W),
any standby tine spent by the processing apparatus 2B is
not increased because a plurality of wafer units WJ
carried by a cassette are not conveyed all together to

t he processing apparatus 2B.

As illustrated in FIGS. 3A, 3B, and 4, the wafer
unit WJ that is housed in the housing tray 50 includes an
annul ar frame F whose outer circunferential edge has two
flat faces 65 dianetrically opposite each other and
extending parallel to each other and two flat faces 66
di anetrically opposite each other and extending paralle
to each other perpendicularly to the flat faces 65. The
waf er unit WJ further includes the wafer Wdi sposed
i nside of and supported on the annular frane F by a
hol ding tape T. The housing tray 50 includes a pair of

side walls 51 whose upper ends are interconnected by the
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ceiling plate 55 and whose | ower ends are interconnected
by a bottom plate 56. The openings 57 are defined in the
respective sides between the side walls 51. As described
above, the housing tray 50 is in the shape of a box-Ilike
receptacle of low profile with the openings 57 defined
respectively in the sides. A wafer unit WJ can be taken
into and out of the housing tray 50 through one of the
openi ngs 57.

Each of the side walls 51 is in the formof a rail
havi ng an L-shaped cross section that includes a vertica
plate 52 for guiding a side edge of the annular frane F
of a wafer unit WJ and a horizontal plate 53 for guiding
a bottom end surface of the annular frame F. The side
wal I s 51 are spaced from each other and face each ot her
with the openings 57 defined in the sides between the
| ongi tudi nal ends of the side walls 51. The wafer unit WJ
can be taken into and out of the housing tray 50 through
one of the openings 57 while being supported by the side
wal I's 51. When the wafer unit WJis inserted through the
opening 57 into the housing tray 50, the opposite edge
portions of the wafer unit WJ are supported by the
respective side walls 51, so that the wafer unit WJis
stably held in the housing tray 50.

The vertical plates 52 have inner surfaces facing

18



each other and spaced from each other by a distance that
I's corresponding to the distance between the flat faces
65 of the annular frame F of the wafer unit WJ housed in
the housing tray 50. Wen the wafer unit WJ is taken into
and out of the housing tray 50, the wafer unit WJis
guided in an orientation determ ned by the facing inner
surfaces of the vertical plates 52 and the flat faces 65
of the annular frane F. The horizontal plates 53 have
engagi ng recesses 54 defined in upper surfaces thereof
for engaging arcuate outer edge portions of the annul ar
frame F. The engagi ng recesses 54 are defined stepw se in
t he upper surfaces of the horizontal plate 53 for
engagi ng side portions of the annular franme F that
include the flat faces 65. When the side portions of the
annul ar frame F are placed snugly in the respective
engagi ng recesses 54, the wafer unit WJis positioned in
all directions in the housing tray 50.

The ceiling plate 55 supports an air flow generator
58 di sposed on a central upper surface thereof for
drawing in air from above the housing tray 50 and
generating air downflows fromthe ceiling plate 55 to the
openings 57. The air flow generator 58 includes a fan
mechani sm 61 with a high efficiency particulate air

(HEPA) filter 62. The HEPA filter 62 is nounted in an
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attachnment hole 63 defined in the ceiling plate 55. The
fan mechanism 61 is di sposed on an upper surface of the
HEPA filter 62. Wen the fan nechanism 61 is actuated, it
i ntroduces a gas, typically, anbient air into the housing
tray 50 through the HEPA filter 62. The HEPA filter 62
traps contam nants included in the air, and delivers
clean air into the housing tray 50.

Since clean air is delivered fromthe HEPA filter
62 into the housing tray 50 and di scharged out of the
housi ng tray 50 through the openings 57, no contam nants
are introduced into the housing tray 50 and are deposited
on the wafer unit WJ in the housing tray 50. Even if
contam nants are deposited on the wafer unit WJ, they are
forced to flow out of the housing tray 50 through the
openi ngs 57 by the flows of clean air. Since clean air is
delivered into the housing tray 50 by the air flow
generator 58, it is possible to convey the wafer unit WJ
carried in the housing tray 50 while the space in the
housing tray 50 is kept clean by the clean air.

In the illustrated enbodi ment, the HEPA filter 62
Is incorporated in the air flow generator 58. However,
any other air filter capable of trapping contam nants may
be incorporated in the air flow generator 58. For exanpl e,

an ultra | ow penetration air (ULPA) filter that can trap
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contami nants with a higher particulate collection
efficiency than the HEPA filter 62 may be incorporated in
the air flow generator 58. The fan mechanism 61l is
energi zed by a battery, not depicted, as a power supply
t hereof. However, the fan nechanism 61 may be powered by
a solar cell that can generate electricity with indoor
illTumnation. Alternatively, the fan nechanism 61 my be
supplied with electric power through a feeder cable
pl aced al ong the conveying path of the conveying
mechani sm 3

The ceiling plate 55 is made of a transparent
material so that the wafer unit W housed in the housing
tray 50 is visible fromoutside. The annular franme F of
the wafer unit WJWis marked with a wafer code that can be
read fromoutside while the wafer unit WU i s housed in
the housing tray 50. The wafer code contains information
regardi ng the wafer W such as a wafer identification
(ID) or the like. The wafer treating apparatus 2 has
handl i ng conditions set according to the wafer code. The
readability of the wafer code is not inpaired by
contam nants as the deposition of contam nants on the
ceiling plate 55 and the wafer code is mnimzed by air
downflows in the housing tray 50.

The seat 59 on the bottom plate 56 of the housing
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tray 50 is of an outer profile narrower than the outer
profile of the bottomplate 56. The width of the seat 59
is the sane as the width of the conveyor 41, i.e., the
gui de w dth between the transport guides 42 (see FIG 2).
The seat 59 is comonly used with housing trays 50 having
di fferent sizes. Therefore, the single conveyor 41 can
convey housing trays 50 having different sizes, and hence
the guide width of the conveyor 41 can be reduced to
all ow t he conveyi ng nechanism 3 to have a reduced
footprint. Furthernore, the seat 59 is of a rectangul ar
shape with round corners, as viewed in plan, so that the
seat 59 will not be caught by corners of the circul atory
conveyi ng path.

The air downflows in the housing tray 50 will be
descri bed below with reference to FIGS. 5A and 5B. FIGS.
5A and 5B are views illustrating air downflows in the
housing tray 50 according to the enbodi nent.

As illustrated in FIGS. 5A and 5B, the wafer unit
WJ is housed in the housing tray 50. Wen the fan
mechani sm 61 of the air flow generator 58 is actuated,
the fan nmechani sm 61 i ntroduces anbient air through the
HEPA filter 62 fromthe ceiling plate 55 into the housing
tray 50. As the anbient air passes through the HEPA

filter 62, contam nants contained in the anbient air are

22



trapped by the HEPA filter 62 and clean air is applied to
a central area of the wafer W When the air is applied to
the central area of the wafer W air flows are produced
fromthe central area of the wafer Wradially outwardly
toward the outer edge of the wafer W As the entire
surface area of the wafer Wis exposed to the air flows,
contam nants are prevented from bei ng deposited on the
wafer W

When the air is spread radially over the surface of
the wafer W air flows directed toward the openings 57
flow straight into the openings 57 whereas air flows
directed toward the side walls 51 inpinge upon the side
wal l's 51 and are redirected toward the openings 57. The
air is thus introduced through the HEPA filter 62 from
the ceiling plate 55 into the housing tray 50 as cl ean
air downfl ows spreading over the wafer Wand flow ng into
the openings 57. Since the air is discharged fromthe
openi ngs 57, no contam nants are introduced fromthe
openi ngs 57 into the housing tray 50, which is kept clean
at all tines.

The housing tray 50 is not only internally kept
clean by the air downfl ows generated therein, but also
functions as an air cleaner that traps, with the HEPA

filter 62, contam nants in the clean room where the
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housi ng trays 50 are conveyed by the conveyi ng nmechani sm
3. Specifically, while the housing trays 50 are conveyed
by the transport unit 40 of the conveying nechani sm 3,
the HEPA filters 62 of the housing trays 50 trap
contamnants in the air in the clean room Therefore, the
HEPA filters 62 of the housing trays 50 purify air not
only in the housing trays 50, but also in the clean room
Since the housing trays 50 are successively conveyed by
the transport unit 40, an area around the conveying path
is always kept clean as the air in and around the housing
trays 50 that are conveyed is purified by the HEPA
filters 62.

Wth the conveyi ng nechanism 3 according to the
present enbodi nent, as descri bed above, when the wafer
unit WJis inserted into each housing tray 50 through one
of the openings 57, the wafer unit WJis held in the
housing tray 50 by the side walls 51. In the housing tray
50, air downflows directed fromthe ceiling plate 55 into
t he openings 57 are generated by the air flow generator
58, preventing contam nants from being introduced into
the housing tray 50 through the openings 57. Wile the
wafer unit WJ is conveyed, no contam nants are deposited
on the wafer W Consequently, clean wafers Ware

transferred to the wafer treating apparatus 2.
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Furt hernore, inasnmuch as the transport unit 40 conveys
wafers W one by one, between the wafer treating
apparatus 2, any standby tine spent by subsequent wafer
treating apparatus 2 is mnimzed, resulting in a reduced
wast ef ul standby ti ne.

In the present enbodi ment, the transport unit 40
that has the conveyor 41 is illustrated by way of exanple.
However, the present invention is not limted to such a
conveyor unit. The present invention is applicable to a
transfer unit that is capable of conveying wafer units
housed in housing trays, one by one, between wafer
treating apparatus, e.g., a ground-traveling carriage
such as an automatic guided vehicle (AGY), a rail guided
vehicle (RGVY), or the like, or a ceiling-traveling
carriage such as an overhead hoist transfer (OHT) vehicle,
an overhead shuttle (OHS), or the |iKke.

In the present enbodi ment, the transfer unit
conveys housing trays along the circulatory path. However,
the present invention is not limted to such a transfer
unit. The present invention is applicable to a transfer
unit that does not convey housing trays along a
circul atory path.

In the present enbodi nent, the annul ar frane

illustrated as having four flat faces on its outer
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circunferential edge. However, the present invention is
not limted to such an annular frane. The present
invention is applicable to an annular frame free of flat
faces on its outer circunferential edge.

In the present enbodi nent, the housing tray has the
seat on the bottom plate. However, the present invention
is not limted to such a housing tray. The present
invention is applicable to a housing tray including a
pair of side walls whose upper ends are interconnected by
a ceiling plate and whose | ower ends are interconnected
by a bottom plate, with openings defined in sides between
the | ongi tudinal ends of the side walls, the bottom plate
being free of a seat.

In the present enbodi ment, the air flow generator
i ncludes the fan nmechanismwth the air filter. However,
the present invention is not limted to such an air flow
generator. The present invention is applicable to an air
fl ow generator that is arranged to generate air downfl ows
directed fromthe ceiling plate of the housing tray into
t he openi ngs.

In the present enbodi ment, the wafer treating
apparatus include the | oadi ng apparatus, the processing
apparatus, and the unl oadi ng apparatus, the | oading

apparatus including the nounter, the processing apparatus

26



i ncluding the cutting apparatus, and the unl oadi ng
apparatus including the cassette apparatus. However, the
present invention is not limted to such wafer treating
apparatus. The present invention is applicable to wafer
treating apparatus that treat wafers in various different
ways. For exanple, the wafer treating apparatus to which
the present invention is applicable may include grinding
appar atus, polishing apparatus, |aser processing
apparatus, plasma etching apparatus, edge trinmmng
appar at us, expandi ng apparatus, breaki ng apparatus, and a
cluster system having a conbi nation of processing
appar at us.

The conveyi ng nechani sm according to the present
I nvention may convey various different wafers including
sem conduct or substrates, inorganic substrates, packaged
substrates, and various other wafer-I|ike workpieces. The
sem conduct or substrates may i nclude various substrates
of silicon, galliumarsenide, galliumnitride, silicon
carbide, and so on. The inorganic substrates may include
vari ous substrates of sapphire, ceramcs, glass, and so
on. The sem conductor substrates and the inorganic
substrates may have devices formed thereon or may be free
of devices. The packaged substrates may include various

substrates including substrates for chip size package
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(CSP), wafer level chip size package (W.CSP), systemin
package (SIP), and fan out wafer |evel package (FOAP)
The packaged substrates may have shi el ds agai nst
el ectromagnetic interference (EM). Wbrkpieces to be
conveyed may be nade of lithiumtantalate, |ithium
ni obate, raw ceram cs, and piezoelectric material before
or after devices are forned thereon.

Wiile the preferred enbodi nent of the present
I nvention and the nodifications thereof have been
illustrated above, the enbodi mrent and the nodifications
may be conbi ned wholly or partly according to other
enbodi nent s.

The present invention is not limted to the
enbodi nent and nodi fications descri bed above, but many
changes, repl acenents, and nodifications my be nade
wi t hout departing fromthe scope of the present invention.
Furthernore, the present invention may be reduced to
practice according to other techniques, steps, schenes,
pl ans, or arrangenents insofar as they are capabl e of
i npl enmenting the principles of the present invention
owi ng to technol ogi cal advances or derivations. Therefore,
the scope of the appended claimshould be interpreted as
covering all the enbodinents falling within the range of

the technical idea of the present invention.
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In the present enbodi ment, the conveyi ng nmechani sm
for conveying wafers has been illustrated. However, the
present invention is also applicable to the conveyance of
ot her objects.

As described above, the present invention is
advant ageous in that it can reduce the wasteful standby
time of wafer treating apparatus and prevent contam nants
from bei ng deposited on wafers, and is effective when
used as a conveyi ng nechani smfor conveying wafer units
between a plurality of wafer treating apparatus.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended claimand al
changes and nodifications as fall within the equival ence
of the scope of the claimare therefore to be enbraced by

the i nventi on.
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WHAT IS CLAIMED IS:

1. A conveying mechanism for conveying a wafer
unit having a wafer disposed inside of and supported on
an annular frame by a holding tape, comprising:

a housing tray housing the wafer unit therein; and

a transport unit supporting and transporting the
housing tray between wafer treating apparatus,

wherein the housing tray includes a ceiling plate,
a bottom plate, a pair of side walls facing each other
across at least one opening through which the wafer unit
can be taken into and out of the housing tray, for
supporting the annular frame inserted into the housing
tray through the at least one opening and holding the
inserted wafer unit in the housing tray, wherein the side
walls are configured and arranged to connect the ceiling
plate to the bottom plate while the at least one opening
is defined therebetween, and an air flow generator
disposed on the ceiling plate, for introducing a gas from
an upper end of the housing tray to produce downflows in
the housing tray that are directed from the ceiling plate
into the at least one opening, and

the transport unit conveys wafers, one by one,
between the wafer treating apparatus.

2. The conveying mechanism according to claim 1,
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wherein the air flow generator includes a fan mechanism.

3. The conveying mechanism according to claim 2,
wherein the air flow generator includes a filter
mechanism.

4. The conveying mechanism according to claim 3,
wherein the filter mechanism includes a high efficiency
particulate air filter or an ultra low penetration air
filter.

5. The conveying mechanism according to claim 1,
wherein the air flow generator includes a fan mechanism
and a filter mechanism for trapping contaminants included
in the air and delivering clean air into the housing
tray.

6. The conveying mechanism according to claim 5,
wherein the fan mechanism and filter mechanism function
as an air cleaner that trap contaminants in a clean room
where the housing trays are conveyed by the conveying
mechanism.

7. The conveying mechanism according to claim 1,
wherein the at least one opening consists of two openings
disposed opposite each other.

8. The conveying mechanism according to claim 1,
wherein the transport unit includes:

a conveyor that conveys the housing trays; and
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a palir of transport guides disposed respectively on
both sides of the conveyor for guiding the housing tray
to travel along the conveyor.

9. The conveying mechanism according to claim 8,
wherein the housing tray includes a seat disposed on the
bottom plate;

wherein the seat has a width corresponding to a
distance between the pair of transport guides disposed

respectively on both sides of the conveyor.
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