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A Fork Cover For Vertical Furnace

Background Of The Invention

Field Of The Invention

This invention relates to robotic semiconductor wafer transfer
system useéd in the moving of semiconductor wafers between a wafer
cassette to a wafer boat within a vertical furnace and more _particularly
and guards Iand shields to protecft components of the semiconductor wafer

transfer system during preventive maintenance procedures.

Description of Related Art

Referring to Fig. 1, é robotic wafer transfer System 5, similar to that
described in U. S. Patent 5,380,137 (Wada), will pick wafers W from a
wafer cassette 15 and place them in a wafer boat 20. The wafer boat 20
is housed within a vertical oven (not shown). The vertical oven will be
sealed and a step of the semiconductor proceés such as chemical vapér

. dépositfon will be performed on the semiconductor wafers. At the

completion of the step of the process involving the vertical aven, the
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wafers W are removed from the wafer boat 20 and returned to the wafer

cassette 15.

The semiconductor wafers W are supported on _the semiconductor
wafer carrier forks 10. These semiconductor wafer ca.rrier forks 10 are
_manufactured of a ceramic and contain an electro-optical sensor. The
design of the semiconductor wafer carrier forks 10 coupled with the

electro-optical form a unit that is extremely fragile.

Preventive maintenance to repair or replace components of the
vertical oven and robotic wafer transfer system and other machinery
involved in the semiconductor process requires the disassembly of the
subunits of the these systems. As the subunits are disassembled, parts
such as screws, nuts, or bolts may dropped. If the work area is above the
wafer carrier forks 10, they rﬁay be broken or damaged necessitating

replacement. |

U. S. Patent 4,785,962 (Toshima) describes a slit valve for sealing
a vacuum chamber within the semiconductor wafer process and shows a

robotic transfer system for conveying semiconductor wafer to the vacuum

chamber.
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Summary Of The Invention

An object of this invention to prevent damage to a robotic semiconductor
wafer transfer system and in particular to prevent breakage of the semiconductor

wafer carrier forks during preventative maintenance procedures.
To accomplish this and other objects, a semiconductor wafer carrier fork

cover has a lower support unit. The lower support unit will fit onto the base of a

robotic semiconductor wafer transfer system.

An upper covering unit is integrally attached to the lower support unit and
will shield the semiconductor wafer carrier forks during preventive maintenance
procedures.

Brief Description of the Drawings

Figure 1 is a perspective view of a wafer transfer device of prior art.

Figure 2 is perspective view of a semiconductor wafer carrier fork cover of

this invention.
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Figure 3 is perspective view of a wafer transfer system including a

semiconductor wafer carrier fork cover.
Detailed Description Of The Invention

" Referring to Fig. 2, the semiconductor wafer carrier fork cover lower
support unit 30 has one bottom wall 35 and: three side walls 32, 36, and 38. A
fourth side is open to slide over the base of a semiconductor wafer transfer
system. The lower support unit 30 has two top flanges 37 to connect and hold to

the upper covering unit 40.

The upper covering unit 40 also, has three side walls 42, 46, and 48. The

side walls 42 and 48 attach to the top flanges 37 and the sidewall 46 is integral

to the side wall 36 of the lower support unit 30.

The fourth side 44 of the upper covering unit 40 is open to allow the
semiconductor wafer carrier forks to enter the wafer carrier fork cover. The top
plate 50 of the wafer carrier fork cover is attached to the three sides 42, 46, and
48 of the upper covering unit 40. The top plate 50 is extended 52 over the open
end 44 of the upper covering unit 40 to provide additional protection to the

semiconductor wafer carrier forks.
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Referring to Fig. 3, the wafer fork cover 100 is being placed over the
robotic semicondudor wafer transfer system 5 during a preventative
maintenance procedure. The lower support unit 30 is placed so as to attach to
the base 7 of the wafer transfer system 5 and in a position that the base wall 35
will comver the base 7 of the wafer transfer unit 5. The upper covering unit 40
will now shield the semiconductor wafer carrier forks 10 from any components or

parts maybe dropped from other subunits of the semiconductor machinery that

may be undergoing the preventative maintenance procedure.

While this invention has been particularly shown and described with
reference to the preferred embodiments thereof, it will be understood by those
skilled in the art that various changes in form and details may be made without

departing from the spirit and scope of the invention.
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What is claimed is:

1. A semiconductor wafer carrier fork cover to protect a plurality of
semiconductor wafer carrier forks of a semiconductor wafer transport
device during a preventative maintenance procedure, comprising:

| a) a lower support unit having a size to fit on a base of the
semiconductor wafer transport device; and
b) an upper covering unit integrally attached to the lower support unit
to shield the plurality of semiconductor wafer carrier forks during

the preventative maintenance procedure.’

2. The cover of claim 1 wherein the preventative maintenance procedure

requires disassembly of equipment involved in semiconductor processing
for to clean and replace worn and damaged components of said

equipment.

3. The cover of claim 2 wherein said components of said disassembly of

equipment includes the removal of parts including screws, washers, and

nuts that may be dropped.

4, The cover of claim 3 wherein said cover will shield the semiconductor

wafer carrier forks from said dropped péﬁs..
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The cover of claim 1 wherein the lower support unit is rectangular in

shape and has three sidewalls, a first open side, and two top flanges.

The cover of claim 5 wherein the base of the semiconductor wafer

' transport device will pass through the first open side of the iower support-

unit.

The cover of claim 1 wherein the upper covering unit is rectangular in
shape, and has three side walls connected to the two flanges to form the

integral attachment, and a second open side.

The cover of claim 7 wherein the upper-c':overing unit further has a top
covering plate that is joined to the three side walls of said upper covering
unit and extended beyond the second open side to further protect the

semiconductor wafer carrier forks.

A semiconductor wafer transfer system to convey semiconductor wafers
between a carrying cassette and a wafer boat for process within a heating
furnace, comprising:

a) a semiconductor wafer transfer mechanism which includes:
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b)

a plurality of semiconductor wafer carrier forks to support
the semiconductor wafers during the conveying between the
wafer cassette and the wafer boat, and

a rabatic control mechanism to move the semiconductor
wafer carrier forks in a horizontal rotational motion and a

vertical linear motion to convey the semiconductor wafers to

the wafer boat; and

A semiconductor wafer carrier fork cover to protect a plurality of
semiconductor wafer carrier forks of a semiconductor wafer

transport device during a preventative maintenance procedure,

comprising:

a lower support unit having a size to fit on a base of the
semiconductor wafer transport device; and

an upper Eévering unit integrally attached to the lower
support unit to'shield the plurality of semiconductor wafer
carrier forks during the preventative maintenance

procedure.

The transfer system of claim 9 wherein the preventative maintenance

procedure requires disassembly of equipment involved in semiconductor

processing for to clean and replace worn and damaged components of

said equipment.
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The transfer systerﬁ of claim 10 wherein said components of said"

disassembly of equipment includes the remaval of parts including screws,

washers, and nuts that may be dropped.

" The transfer system of claim 11 wherein said cover will shield the

semiconductor wafer carrier forks from said dropped parts.

The transfer system of claim 9 wherein the lower support unit is

rectangular in shape and has three sidewalls, a first open side, and two

top flanges.

Tne transfer system of claim 13 wherein the base of the semiconductor

wafer transport device will pass through the first open side of the lower

support unit.

The transfer system of claim 9 wherein the upper covering unit is
rectangular in shape, and has three side walls connected to the two

flanges to form the integral attachment, and a second open side.

The transfer system of claim 15 wherein the upper covering unit further

has a top covering plate that is joineq to the three side walls of said upper



|

covering unit and extended beyond the second open side to further

protect the semiconductor wafer carrier forks.
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Abstract
A FORK COVER:‘FOR VERTICAL FURNACE

A semiconductor wafer carrier fork cover to prevent damage to prevent
breakage of the semiconductor wafer carrier forks mounted on a robotic
semicgnductor wafer transfer system during preventative maintenance
procedures is described. A semiconductor wafer carrier fork cover has a lower
support unit. The lower support unit will fit onto the base of a robotic
semiconductor wafer transfer system. An upper covering unit is integrally
attached to the lower support unit and will shield the semiconductor wafer carrier

forks during preventive maintenance procedures.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)
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Figure 3 is perspective view cf a wafer transfer system including a

semiconductor wafer carrier fork cover.
Detailed Description Of The Invention

"Referring to Fig. 2, the semiconductor wafer carrier fork cover lower
s.upport unit 30 has one bottom Wall 35 and three side walls 32, 36, and 38. A
fourth sié%:i‘-_s open to slide over the base of a serpiconductor wafer transfer
system. The lower support unit 30 has two top flanges 37 to connect and hold to

the upper covering unit 40.

The upper covering unit 40 also, has three side walls 42, 46, and 48. The
side walls 42 and 48 attach to the top ﬂangés 37 and the sidewall 46 is integral
to the side wall 36 of the lower support unit 30.

The fourth side 44 of the upper covering unit 40 is open to allow the
semiconductor wafer carrier forks to enter the wafer carrier fork cover. The top
plate 50 of the wafer carrier fork cover is attached to the three sides 42, 46, and
48 of the upper covering unit 40. The top plate 50 is extended 52 over the open
end 44 of the upper covering unit 40 to provide additional protection to the

semiconductor wafer carrier forks.
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Referring to Fig. 3, the wafer fork cover 100 is being placed over the
rcbotic semiconductor wafer transfer system S during a preventative
maintenance procedure. The lower support unit 30 is placed so as to attach to
the base 7 of the wafer transfer system 5 and in a position that the base wall 35
cover '

will ceraver the base 7 of the wafer transfer unit 5. The upper covering unit 40
will now shield the semiconductor wafer carrier forks 10 from any components or

parts maybe dropped from other subunits of the semiconductor machinery that

may be undergoing the preventative maintenance procedure.

While this inventicn has been particularly shown and described with
reference to the preferred embodiments thereof, it will be understood by those
skilled in the art that varicus changes in form and details may be made without

degarting from the spirit and scope of the invention.
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CLAIMS

A semiconductor wafer carrier fork cover to protect a plurality of semiconductor wafer
carrier forks of a semiconductor wafer transport device during a preventative
maintenance procedure, wherein the preventative maintenance procedure requires
disassembly of equipment involved in semiconductor processing for to clean and
replace worn and damaged components of said equipment, such that said disassembly
requires the removal of parts including screws, washers, and nuts that may de dropped,
whereby said semiconductor wafer carrier fork cover will shield the semiconductor
wafer carrier forks from said dropped parts, and wherein said semiconductor wafer
carrier fork cover comprises
(a) a lower support unit having a size to fit on a base of the semiconductor wafer
transport device wherein the lower support unit is rectangular in shape and has
three sidewalls, two top flanges, and a first open side such that the base of the
semiconductor wafer transport device will pass through the first open side of the
lower support unit; and
(b)  anupper covering unit integrally attached to the lower support unit to shield the
plurality of semiconductor wafer carrier forks during the preventative
maintenance procedure, wherein the upper covering unit is rectangular in shape,
and has three side walls connected to the two top flanges to form the integral
attachment, a second open side, and a top covering plage that is joined to the
three side walls of said upper covering unit and extended beyond a second open

side to further protect the semiconductor wafer carrier forks,

A semiconductor wafer transfer system to convey semiconductor wafers between a
carrying cassette and a wafer boat for process within a heating furnace, comprising
@) a semiconductor wafer transfer mechanism which includes:
a plurality of semiconductor wafer carrier forks to support the
semiconductor wafers during the conveying between the wafer cassette
and the wafer boat, and
a robotic control mechanism to move the semiconductor wafer carrier

forks in a horizontal rotational motion and a vertical linear motion to
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convey the semiconductor wafers to the wafer boat, and
a semiconductor wafer carrier fork cover to protect a plurality of semiconductor
wafer carrier forks of a semiconductor wafer transport device during a
preventative maintenance that requires the removal of parts including screws,
washers, and nuts that may be dropped, whereby said semiconductor wafer
carrier fork cover will shield the semiconductor wafer carrier forks from said
dropped parts, and wherein said semiconductor wafer carrier fork cover
comprises:
a lower support unit having a size to fit on a base of the semiconductor
wafer transport device, wherein the lower support unit is rectangular in
shape and has three sidewalls, two top flanges, and a first open side
such that the base of the semiconductor wafer transport device will pass
through the first open side of the lower support unit, and an upper
covering unit integrally attached to the lower support unit to shield the
plurality of semiconductor wafer carrier forks during the preventative
maintenance procedure, wherein the upper covering unit is rectangular
in shape, and the three side walls connected to the two top flanges to
form the integral attachment, a second open side, and top covering plate
that is joined to the three side walls of said upper covering unit and
extended beyond a second open side to further protect the semiconductor

wafer carrier forks.
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FIG. 1




