Claims

1. A system to reduce particle contamination on substrates, the system comprising:

a substrate traverser mechanism having one or more tracks to transport substrate
carriers;

one or more traverser ducts arranged to at least partially surround the one or more
tracks, the one or more ducts having slits along at least a substantial portion of a length of the
one or more tracks, the slits arranged above and below the one or more tracks; and

a traverser exhaust fan coupled to one end of each of the one or more traverser ducts,
the traverser exhaust fan to provide sufficient volumetric airflow to provide a velocity of the
volumetric airflow in a direction away from the substrate carriers on the one or more tracks
through the slits greater than a terminal settling velocity of a predetermined particle size, the
traverser exhaust fan further to draw particles less than about the predetermined particle size

generated by the substrate traverser mechanism into the one or more traverser ducts.

2. The system of claim 1, wherein the one or more traverser ducts have a differing cross-
sectional area along the length to balance a pressure drop from the traverser exhaust fan

‘allowing a substantially uniform airflow velocity along a length of the slits.

3. The system of claim 1, wherein the terminal settling velocity is determined for the

predetermined particle size being less than about 50 pm.

4. A system to reduce particle contamination on substrates, the system comprising:

a housing to couple a substrate production tool to a fan filter unit, the fan filter unit to
provide filtered air to the housing;

a facility connection to couple the substrate production tool to a reduced pressure
exhaust mechanism;

a substrate transfer section coupled below the housing and in airflow communication
with the facility connection, the substrate transfer section partially containing a clock-arm
substrate carrier mechanism having a plurality of carrier arms each having a midpoint and a
respective drive between opposing ends and arranged to rotate about the midpoint in planes
parallel to one another, the respective drive coupled to each of the plurality of carrier arms to
move respective ones of the plurality of carrier arms in at least a 360 degree arc in either
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direction simultaneously, the substrate transfer section further having a linear substrate
traverser mechanism having a plurality of linear substrate carriers mounted thereon, each of
the plurality of linear substrate carriers being configured to transport the substrates in a plane
substantially parallel to the planes of the plurality of carrier arms with each of the plurality of
linear substrate carriers being in a different plane from one another;

a substrate process area coupled to the substrate transfer section by one or more
substrate transport slots, the clock-arm substrate carrier mechanism being arranged to
transport the substrates between the substrate process area and the substrate transfer section
via the one or more substrate transport slots; and

a chamber substantially containing the substrate transfer section and the substrate
process area, the chamber being coupled to the housing to receive the filtered air and coupled
to the facility connection to provide an exhaust for excess gas flow, the chamber being
configured to maintain a low pressure in the substrate process area relative to the substrate

transfer section.

5. The system of claim 4, further comprising at least one peripheral substrate transport
slot positioned proximal to an outer periphery of a rotational path traversed by the plurality of

carrier arms and to one end of the linear substrate traverser mechanism.

6. The system of claim 5, wherein the at least one peripheral substrate transport slot is
configured to receive the substrates into and out from the chamber from a substrate enclosure,
the at least one peripheral substrate transport slot to be maintained at a low pressure relative

to the substrate enclosure.

7. The system of claim 4, wherein the linear substrate traverser mechanism is

operationally coupled above the plurality of carrier arms.

8. The system of claim 4, wherein the linear substrate traverser mechanism further

comprises:
at least two upper tracks;

at least two lower tracks; and
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linear drive mechanisms respectively coupled to each of the at least two upper tracks
and the two lower tracks, each of the plurality of linear substrate carriers mechanically

coupled to a unique one of the linear drive mechanisms.

9. The system of claim 8, wherein the linear substrate traverser mechanism is positioned
between the housing and the facility connection, a volume in which the linear substrate
traverser mechanism operates is configured to be at a higher pressure than a pressure at the
facility connection to draw particles generated by the linear drive mechanisms into the

reduced pressure exhaust mechanism during operation.

10.  The system of claim 4, wherein the one or more substrate transport slots are arranged

to maintain the low pressure in the substrate process area relative to the substrate transfer

section.

11.  The system of claim 4, wherein the chamber is further configured to maintain a high

pressure in the substrate transfer section relative to the facility connection.

12.  The system of claim 4, wherein the chamber is further configured to maintain a high

pressure in the substrate process area relative to the facility connection.

13.  The system of claim 4, wherein the substrate transfer section and the substrate process

area are located substantially horizontal relative to one another.

14.  The system of claim 4, wherein the facility connection is located below the substrate

transfer section.

15.  The system of claim 4, wherein the chamber further includes a substrate port to
receive the substrates into and out from the chamber from a substrate enclosure, the substrate

port to be maintained at a low pressure relative to the substrate enclosure.

16.  The system of claim 4, wherein the substrate process area includes a chemical process

section.
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17.  The system of claim 16, wherein the chamber being configured to maintain a low
pressure in the substrate process area relative to the substrate transfer section is to

substantially contain chemical vapors within the chemical process section from reaching the

substrate transfer section.

18. A system to reduce particle contamination on wafers in a wafer process tool, the
system comprising:

a fan filter unit to provide filtered air to the wafer process tool;

a facility connection to couple the wafer process tool to a reduced pressure exhaust
mechanism of a wafer fabrication facility;

a wafer transfer section coupled below the fan filter unit and in airflow
communication with the facility connection, the wafer transfer section partially containing a
clock-arm wafer carrier mechanism having a plurality of carrier arms each having a midpoint
and a respective drive between opposing ends and arranged to rotate about the midpoint in
planes parallel to one another, the respective drive coupled to each of the plurality of carrier
arms to move respective ones of the plurality of carrier arms in at least a 360 degree arc in
either direction simultaneously, the wafer transfer section further having a linear wafer
traverser mechanism having a plurality of linear wafer carriers mounted thereon, each of the -
plurality of linear wafer carriers being configured to transport the wafers in a plane
substantially parallel to the planes of the plurality of carrier arms with each of the plurality of
linear wafer carriers being in a different plane from one another;

a wafer process area coupled to the wafer transfer section by one or more wafer
transport slots, the clock-arm wafer carrier mechanism being arranged to transport the wafers
between the wafer process area and the wafer transfer section via the one or more wafer
transport slots; and

a process chamber substantially containing the wafer transfer section and the wafer
process area, the process chamber being coupled to the fan filter unit to receive the filtered air
and coupled to the facility connection to provide an exhaust for excess gas flow, the process

chamber being configured to maintain a low pressure in the wafer process area relative to the

walfer transfer section.

19.  The system of claim 18, wherein the wafer process area includes a chemical process

section.
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20.  The system of claim 19, wherein the process chamber being configured to maintain a
low pressure in the wafer process area relative to the wafer transfer section is to substantially

contain chemical vapors within the chemical process section from reaching the wafer transfer

section.

21.  The system of claim 18, wherein the one or more wafer transport slots are arranged to

maintain the low pressure in the wafer process area relative to the wafer transfer section.

22.  The system of claim 18, wherein the process chamber is further configured to

maintain a high pressure in the wafer transfer section relative to the facility connection.

23.  The system of claim 18, wherein the process chamber is further configured to

maintain a high pressure in the wafer process area relative to the facility connection.

24.  The system of claim 18, wherein the wafer transfer section and the wafer process area

are located substantially horizontal relative to one another.

25.  The system of claim 18, wherein the facility connection is located below the wafer

transfer section.

26.  The system of claim 18, further comprising at least one peripheral wafer transport slot
positioned proximal to an outer periphery of a rotational path traversed by the plurality of

carrier arms and to one end of the linear wafer traverser mechanism.

27.  The system of claim 26, wherein the at least one peripheral wafer transport slot is
configured to receive the wafers into and out from the chamber from a wafer enclosure, the at
least one peripheral wafer transport slot to be maintained at a low pressure relative to the

wafer enclosure.

28. The system of claim 18, wherein the linear wafer traverser mechanism is

operationally coupled above the plurality of carrier arms.
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29.  The system of claim 18, wherein the linear wafer traverser mechanism further
comprises:

at least two upper tracks;

at least two lower tracks; and

linear drive mechanisms respectively coupled to each of the at least two upper tracks
and the two lower tracks, each of the plurality of linear wafer carriers mechanically coupled

to a unique one of the linear drive mechanisms.

30.  The system of claim 29, wherein the linear wafer traverser mechanism is positioned
between the fan filter unit and the facility connection, a volume in which the linear wafer
traverser mechanism operates is configured to be at a higher pressure than a pressure at the
facility connection to draw particles generated by the linear drive mechanisms into the

reduced pressure exhaust mechanism during operation.

31. A method of reducing particle contamination on substrates, the method comprising:

providing a housing to couple a substrate production tool to a fan filter unit, the fan
filter unit providing filtered air to the substrate production tool;

providing a facility connection to couple the substrate production tool to a reduced
pressure exhaust mechanism, the reduced pressure exhaust mechanism providing an exhaust
for excess gas flow within the substrate production tool;

providing a substrate transfer section coupled below the housing and in airflow
communication with the facility connection, the substrate transfer section partially containing
a clock-arm substrate carrier mechanism having a plurality of carrier arms each having a
midpoint and a respective drive between opposing ends and arranged to rotate about the
midpoint in planes parallel to one another, the respective drive coupled to each of the
plurality of carrier arms to move respective ones of the plurality of carrier arms in at least a
360 degree arc in either direction simultaneously, the substrate transfer section further having
a linear substrate traverser mechanism having a plurality of linear substrate carriers mounted
thereon, each of the plurality of linear substrate carriers being configured to transport the
substrates in a plane substantially parallel to the planes of the plurality of carrier arms with
each of the plurality of linear substrate carriers being in a different plane from one another;

maintaining a substrate process area of the substrate production tool at a lower
pressure than a pressure of the substrate transfer section of the substrate production tool;
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maintaining the substrate process area at a higher pressure than a pressure of the

reduced pressure exhaust mechanism; and

maintaining the substrate transfer section at a higher pressure than the pressure of the

reduced pressure exhaust mechanism.

32. The method of claim 31, further comprising providing one or more substrate transport
slots between the substrate process area and the substrate transfer section to maintain the low

pressure in the substrate process area relative to the substrate transfer section.

33.  The method of claim 31, further comprising arranging the substrate transfer section
and the substrate process area to be located substantially horizontal relative to one another to

reduce particle transport between the substrate transfer section and the substrate process area.

34.  The method of claim 31, further comprising providing a chemical processing section

within the substrate process area.

35.  The method of claim 34, wherein maintaining the low pressure in the substrate
process area relative to the substrate transfer section is to substantially contain chemical

vapors within the chemical processing section from reaching the substrate transfer section.
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CLARS

What is\clainied is;

stem to reduce particle contamination on substrates, the system
compriging:

a substrate travégser mechanism having one or more tracks to transport substrate
carriers;

one or more traversey ducts arranged to at least partially surround the one or
more tracks, the one or more ducts having slits along at least a substantial
portion of a lengih of the one or more tracks; and

a traverser exhaust fan covpled to one end of each of the one or more traverser

ducts, the traverser exhaust fan to provide sufficient volumetric airflow

to provide a velocity oRNthe volumetric airflow through the slits greater

than a terminal settling v§locity of a predetermined particle size, the

traverser exhaust fan furthdy to draw particles less than about the

predetermined particle size ggnerated by the substrate traverser

mechanism into the one or mory traverser ducts.

2. The system of claim 1, wherein the\pne or more traverser ducts have a
differing cross-sectional area along the length to balance a pressure drop
from the traverser exhaust fan allowing\a substantially uniform airflow

velocity along a length of the slits.

3. The system of claim 1, wherein the terminal sgttling velocity is
determined for the predetermined particle size Being less than about 50

pm.
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4. A sy§tem to reduce particle contamination on substrates, the system
comprising:

a housing to coyple a substrate production tool to a fan filter unit, the fan filter
unit to proyide filtered air to the housing;

a facility connectioq to couple the substrate production tool to a reduced pressure
exhaust mechanism;

a substrate transfer sed{ion coupled below the housing and in airflow
communication Vith the facility connection, the substrate transfer section
partially containing a clock-arm substrate carrier mechanism having a
plurality of carrier ayms cach having a midpoint between opposing ends
and arranged to rotaté\about the midpoint in planes parallel to one

another, the substrate ttansfer section further having a linear substrate

traverser mechanism having a plurality of linear substrate carriers
mounted thereon, each of the plurality of linear substrate carriers being
configured to transport the s\ibstrates in a plane substantially parallel to
the planes of the plurality of rrier arms with each of the plurality of
linear substrate carriers being different plane from one another;
a substrate process area coupled to the substrate transfer section by one or more

rm substrate carrier mechanism being

substrate transport slots, the clock-4
arranged to transport the substrates bgtween the substrate process area
and the substrate transfer section via the one or more substrate transport
slots; and
a chamber substantially containing the substrate txansfer section and the
substrate process area, the chamber being cqupled to the housing to
receive the filtered air and coupled to the facility connection to provide

ing configured to maintain

an exhaust for excess gas flow, the chamber b

a low pressure in the substrate process area relatiye to the substrate

transfer section.
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The system of claim 4, further comprising at least one peripheral

substrate transport slot positioned proximal to an outer periphery of a
otational path traversed by the plurality of carrier arms and to one end of
linear substrate traverser mechanism, the at least one peripheral
subjtrate transport slot being configured to receive the substrates into and
out frym the chamber from a substrate enclosure, the at least one
peripheXal substrate transport slot arranged to be maintained at a low
pressure glative to the substrate enclosure.
6. The system oRclaim 4, wherein the linear substrate traverser mechanism
further comprisag:
at least two upper tracks;
at least two lower tracks; a
linear drive mechanisms respdctively coupled to each of the at least two upper
tracks and the two lowentracks, each of the plurality of linear substrate
carriers mechanically coupled to a unique one of the linear drive
mechanisms.
7. The system of claim 6, wherein tie linear substrate traverser mechanism
is positioned between the housing ¥nd the facility connection, a volume
in which the linear substrate traversex mechanism operates is configured
to be at a higher pressure than a pressuxe at the facility connection to
draw particles generated by the lincar driye mechanisms into the reduced

pressure exhaust mechanism during operathpn.

8. The system of claim 4, wherein the one or mor¥ substrate transport slots
are arranged to maintain the low pressure in the sybstrate process area

relative to the substrate transfer section.

9. The system of claim 4, wherein the chamber is further onfigured to
maintain a high pressure in the substrate transfer section delative to the

facility connection.
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10. The system of claim 4, wherein the chamber is further configured to
maintain a high pressure in the substrate process area relative to the

faylity connection.

11 The system of claim 4, wherein the chamber further includes a substrate
port to recyjve the substrates into and out from the chamber from a
substrate enclgsure, the substrate port to be maintained at a low pressure

relative to the stbstrate enclosure.

12.  The system of claim & wherein the substrate process area includes a
chemical process sectioly and wherein the chamber being configured to
maintain a low pressure in ¥e substrate process area relative to the
substrate transfer section is to Yubstantially contain chemical vapors
within the chemical process sectiqn from reaching the substrate transfer

section.
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13.\ A method of reducing particle contamination on substrates, the method

comprising:
providiny a housing to couple a substrate production tool to a fan filter unit, the
fan\ilter unit providing filtered air to the substrate production tool;
providing a ficility connection to couple the substrate production tool to a
ressure exhaust mechanism, the reduced pressure exhaust
mechanisiy providing an exhaust for excess gas flow within the substrate
production tgol;
providing a substrate Wansfer section coupled below the housing and in airflow
communication With the facility connection, the substrate transfer section
partially containing a clock-arm substrate carrier mechanism having a
plurality of carrier arins each having a midpoint between opposing ends
and arranged to rotate abpout the midpoint in planes parallel to one
another, the substrate trangfer section further having a linear substrate
traverser mechanism havinga plurality of linear substrate carriers
mounted thereon, cach of the Rlurality of linear substrate carriers being
configured to transport the substrates in a plane substantially parallel to
the planes of the plurality of carriéy arms with each of the plurality of
linear substrate carriers being in a different plane from one another;
maintaining a substrate process arca of the substrate production tool at a lower
pressure than a pressure of the substrate tansfer section of the substrate
production tool;
maintaining the substrate process arca at a higher prégsure than a pressure of the
reduced pressure exhaust mechanism; and

maintaining the substrate transfer section at a higher presgure than the pressure

of the reduced pressure exhaust mechanism.

14. The method of claim 13, further comprising providing oge or more
substrate transport slots between the substrate process areaand the
substrate transfer section to maintain the low pressure in the\substrate

process area relative to the substrate transfer section.
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15, Thg method of claim 14, wherein maintaining the low pressure in the
substiate process area relative to the substrate transfer section is to
substan{jally contain chemical vapors within the chemical processing

section frym reaching the substrate transfer section.
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