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transported to various prfessorsrecx™ers within the system Once
processed, the wafers are returned fromthe 20 process chanbers to the
waf er cassette in the |oadlock for renoval fromthe system During wafer
processi ng padtGRotie Sy Stem sosdrepetesnt s adsorb onto the wafers.

Typi cal I% the reactant gases adsorb onto the wafer surface and when the
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art for a nethod and

2. Description of the Background Art

Semiconductor wafer processing systems comprise a
15 loadlock wherein a plurality of wafers are stacked that are
awaiting processing within a system. These wafers are
removed from the loadlock one at a time by a robot and
transported to various processing chambers within the
system. Once processed, the wafers are returned from the
20 process chambers to the wafer cassétte\in the loadlock for
removal from the system.

During wafer processing within the system contaminants
adsorb onto the wafers. Typically the reactant gases
adsorb onto the wafer surface and when the wafer is

25 returned to the loadlock the adsorbed material will desorb.
The desorbed gases combine with moisture in the loadlock to
form a corrosive film that coats the interior surfaces of
the loadlock and the wafers. Such coating of the interior
surfaces causes corrosion of the surfaces within the

30 1loadlock, and causes the formation of condensation
particles upon the wafers. The surface corrosion creates
tremendous quantities of corrosion byproduct particulates
that disperse throughout the loadlock to contaminate the
wafers.

35 Therefore, a need exists in the art for a method and
apparatus that controls corrosive contaminants within a
loadlock.
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| oadl ock to dilute and renmove both 10 noi sture and corrosive gases fromthe

| oadl ock. To provide heat to the |oadlock, at |east one heater is attached
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| oadl ock by a vacuum 15 punp or flushed fromthe | oadlock by a flow of the

purge gas. As sikf, dbsévdrrgednetoticatehgiidiy the gripreffectane| v

el i m nat s bptFcdie BRI $1HEEnSNta LA 4954 Ve udasest THOm 4 hend oadl ock to

elimnate a source of fer, contam nation,_ 20 BRI EF DESCRI PTI ON OF THE
obra thadl e

DRAW NGS THEM T Thos nt TRREhETGH Ban e raRRAT3EUunder st ood
by consi derhemt4 hiehé ol daid ek died al hieib 25 ties cff d id b o £ oy rsdiwen Wit h

t he acconp ' | ' 1ch; ; Fl 1 icts a sem conductor
processi ng%%]%dn?&?\% ud%%lgé%b\pl)wz;irlgt%%gjf%or%'e%oe}gel PR AN A% YR one
or nore | AMWES ;989 P Ghe epileck apeatshent iared wiemwowd ptloadl ock

having 13 phedsdity £iabbnkedihealsiess aéf&}&?\%tfbé&fo&{.t el P P daces
of | oadl ocl&;l and FIG 3 depjcts a cross-sectiaonal view of the |"oadl oc
eat to the loadlock, at least one heater is attached to

the walls of the loadlock to desorb the contaminants from
the surfaces within the loadlock. These desorbed
contaminants are exhausted from the loadlock by a vacuum
15 pump or flushed from the loadlock by a flow of the purge
gas. As such, a combination of heating and purging
effectively eliminates both the moisture and corrosive
gases from the loadlock to eliminate a source of wafer
contamination.
20
BRIEF DESCRIPTION OF THE DRAWINGS

The teachings of the present invention can be readily
understood by considering the following detailed

25 description in conjunction with the accompanying drawings,
in which:

FIG. 1 depicts a semiconductor processing system
including apparatus for removing contaminants from one or
more loadlocks;

30 FIG. 2 depicts a perspective view of a loadlock having
a plurality of blanket heaters attached to the exterior
surfaces of loadlock; and

FIG. 3 depicts a cross-sectional view of the loadlock
of FIG. 2 taken along line 3-3;

35 FIG. 4 depicts a schematic design of a heater
arrangement; and

FIG. 5 depicts a flow diagram representing operation

of the present invention.



of FIG 2 taken along line 3-3; 35 FIG 4 depicts a schematic design of a
heater arrangenent; and FIG 5 depicts a flow di agram representing
oper at i onwoafi/0r3167 present i nvention. WO 01/ 073157 PCT/ USOPCTOH0010448 To
facilitate understanding, identical reference nunerals have been used,
where possible, to designate identical gelenments that are common to the
figures. 5 DETAILED DESCRIPTION FIG 1 _d3e'pi cts a sem conduct or wafer
processi ng system 100 conprising a system hardware 102 coupled to a

| oadl ock 10 contam nant control system 104 of the present invention. The
syst em har dwar e Tpeffatieki tata ueimestdridiing s igenarialdly rdfenendean t he art

while the ﬁﬂm ' e odg]s unique, techni.que for
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source of IBlepfikgakoptememzs Bt Agarqmps tmythse fSigpidsed to the

| oadl ocksduring heating. Specifically, the wafer processing hardware 102
conprises a Iurali'EdEof process chanbers 112 and 110, and a pair of

| oadl ocks BELRLLED DESCRIITION o a central 20 platform 113 that contains a
transfer chanber 103. Wthin transfer chanber 104 is a robot 106 having a
bl ade 108 | ocat at, t d] f &h ohot_ ar and adapt.ed for
carryi ng sem conduct plrlc\?é?’%{r%é%os%r%lnceoerlpdruocg:eosrs “Ea}r;%r% TS A R Y
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provides a unique technique for heating and exhausting an

atmosphere in the loadlock(s) to eliminate a source of
15 wafer contamination. A purge gas may be supplied to the
loadlock during heating.

Specifically, the wafer processing hardware 102
comprises a plurality of process chambers 112 and 110, and
a palr of loadlocks 122 and 124 coupled to a central

20 platform 113 that contains a transfer chamber 103. Within
transfer chamber 104 is a robot 106 having a blade 108
located at the distal of the robot arms and adapted for
carrying semiconductor wafers from one process chamber to
another and between the loadlocks and the process chambers.

25 The robot's blade 108 has access to the chambers 112 and
110 through respective slit valves 114 and 116. The
platform is also coupled to at least one loadlock 122. 1In
the depicted platform there are two loadlocks 122 and 124.
Each of the loadlocks 122 and 124 are respectively coupled

30 to the transfer chamber 104 via slit valves 118 and 120.

In operation, wafers 128 and 126 within the loadlocks
are accessed by the robot's blade 108 through the
respective slit valves 118 and 124. The wafers are carried
to a particular process chamber 112 or 110 wherein they are

35 processed and then returned to the loadlock for removal
from the system. Typically corrosives and other processing
byproducts adsorb upon the wafers as they are processed
within chambers 112 and 110 and the loadlock contamination
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subsystem comprises a heater controller 146, a thermocouple
15 130 and at least one heater element 132 that is attached or
embedded in the side wall or side walls of the loadlock 122
and/or 124.
In operation, the gas source 140 supplies an inert gas
such as nitrogen through valves 136C through the set screws
20 138A and 138B and valves 136A and 136B to the loadlocks 122
and 124. The set screws 138A and 138B are needle valves
that, upon a system initialization, are used to set the
flow rates into the chamber such that the flow of gas is
balanced between one loadlock and the other such that the
25 pressure within the loadlocks is in the correct regime for
efficient removal of moisture and corrosives. The
plurality of valves 136A, 136B and 136C are used to control
the flow of gas to the respective loadlocks such that the
gas can be decoupled from a loadlock that is being opened
30 to remove or add additional wafers to the loadlock.

The pumping system comprises a pair of exhaust valves
134A and 134B that are coupled to a manifold 135 that
carries the exhaust gases to the pump 144. In this manner
the inert gas is supplied to the loadlock, flows through

35 the loadlock causing contaminants to be removed from the
loadlock via the gas flow to the pump 144. The gas flow is
maintained at approximately 250 sccm where a pressure of
400-500 mT is maintained within each of the loadlocks.
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15 the loadlock is approximately 5-6°C. To facilitate this
stringent temperature differential the heater controller
146 is used to control a plurality of zones of heater
elements and a plurality of thermocouples are used to
provide feedback voltage with respect to each zone. A

20 detailed description of the zonal heater control system is
provided with respect to FIG. 4.

The contaminant control system 104 comprises a
controller 150 which may form part of the wafer processing
system controller 148. The controller 150 comprises a

25 central processing unit (CPU) 152, a memory 158, support
circuits 156 and input/output (I/0) circuits 154. The CPU
152 is a general purpose computer which when programmed by
executing software 159 contained in memory 158 becomes a
specific purpose computer for controlling the hardware .

30 components of the contaminant control system 104. The
memory 158 may comprise read only memory, random access
memory, removable storage, a hard disk drive, or any form
of digital memory device. The I/O circuits comprise well
known displays for output of information and keyboards,

35 mouse, track ball, or input of information. The support
circuits 156 are well known in the art and include circuits
such as cache, clocks, power supplies, and the like.
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occur within system 102 as well as the contaminant control
system 104 may also incorporate the heater controller 146
as depicted by the dashed box that circumscribes the
controller 150 as well as the heater controller 146.

FIG. 2 depicts a perspective view of an individual
loadlock 122, while FIG. 3 depicts a cross-sectional view
of the loadlock 122 taken along lines 3-3 in FIG. 2. FIGs.
2 and 3 should be referred to simultaneously to best
understand the invention.

Loadlock 122 comprises a top 122T, a bottom 122B, and
four sides 1228S,-122S,. The side 122S, contains an aperture
that is covered by a door 200. The door 200, the top side
122T, the bottom side 122B as well as sides 1228, and 122S,
have attached thereto a heater element 132. The heater
elements 132 in the embodiment depicted are self-adhesive
resistive blanket heaters. Alternatively, the resistive
blanket heaters 132 can be replaced by embedded heater
cartridges as well as conduits carrying heated fluid.
Other external heaters such as infra-red lamps are also
considered within the scope of the invention. The heaters
are required to heat the internal atmosphere of the
loadlock 122 to a temperature that will desorb the
contaminants that are contained within the loadlock. An
adsorbed molecule of corrosive gas (represented at

reference 310) is desorbed by the heating of the atmosphere

may
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dlstrlbuted through the wafers 308 contained in the wafer

15 cassette 306. To ensure that recondensation of corrosives
does not occur in the exhaust manifold, heater elements may
be placed on the conduits that lead to the pump to maintain
the conduits at elevated temperatures.

FIG. 4 depicts a schematic diagram of the heating

20 system 164 comprising the heater controller 146 as well a
plurality of heating zone circuitry 400, 402 and 404. Each
zone comprises a thermocouple 130,, 130, and 130, and a
heating element 132,, 132, and 132,. Any given zone may
comprise multiple heating elements such that multiple

25 regions of the loadlock are heated in response to one or
more thermocouple signals. For example, zone 400 may
comprise a thermocouple on one side of the loadlock and
heating elements on sides 122S,, 122S, and 122S,. While a
second zone 402 may comprise a thermocouple 130, on the

30 door 200 and a heating pad 132 also located on the door.
The third zone may comprise a thermocouple on the top 122T
of the chamber and a heating pad 132 located on the top.
Each zone is independently controlled to adjust the
temperature such that an attempt is made to uniformly heat

35 the atmosphere within the loadlock. Through use of a
standard feedback circuit to monitor a voltage that is
generated with respect to the temperature of the

thermocouple, the current driven to the heater is
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with respect ?W?%e?eafﬁ)%‘#é‘?ﬂre of the thernocouple, the current driven to
the heater is WFIE/ 0¥ 33yl RET/UFowl Glidyran8 of a process used by the

15 invention. This process provides any combination of
pumping and venting either or both loadlocks 122 and 124 of
FIG. 1. The process 550 is implemented by executing
control software 159 upon CPU 152. The process 550 begins
with the system 104 in an initial state where the loadlocks

20 122 and 124 are open, valves 136A, B, C are closed and all
the heaters are active. At step 502, a cassette of wafers
is placed in the loadlock 122 and the door is closed when
the loadlock issues a "LOAD/UNLOAD" command. At step 504,
the valve 134A is opened. Ag step 506, the routine queries

25 whether the pressure in loadlock 122 (P,,,) is less than the
base loadlock pressure (P;). When the loadlock pressure
attains the base pressure, the routine proceeds to step
508. At step 508, the valves 136A and 136C are opened and
the loadlock 122 is evacuated to a nominal pressure of 400-

30 500 mT. At step 510, as the gas and heat remove
contaminants, the wafers are transferred one by one into
and out of the wafer processing hardware 102. At step 512,
the process queries whether the second loadlock 124 is to
be used. Generally, this query is answered by a cassette

35 being placed in loadlock 124 and a “LOAD” button being
depressed. If the LOAD request is not made, the process
ends at step 514. If the LOAD request is made, the process
550 proceeds to step 516.



controlled. As such, the tenperature throughout the 1|oadlock is held
uniformto within plus or mnus 5C while the overall tenperature is about
50C. H ghwooiemper atures may al so be used. 5 When two chaaiyarsesi/ar4eo

si mul t aneously used as showmn in FIG 1, the valve assenblies are used to
enabl e one | oadlock to be used for supplying wafers to the hardware while
t he second | oadl ock is open to atnospher®. As such, any conbination of
venting and punpi ng between the two 10 chanbers 122 and 124 can be

provi ded. Wth tie serdive vapemilipQnd dlesiety tof temporanidy, stte® system

of the pr@?@tf]‘.dwq{‘f!ﬂ{bﬁ/c{*apss. bagkst r eamdigfs 19 8% 1kreomade  Lhamber
to another. FIG .5 depicts a flow di agram of a process used by the 15

i nventi on. SAREEDrRSIPIFT IS LRA QST FRIMPRE 2nRiisthg dhdsiét i ng
ei ther or hot heiboad arekssdadharsbchidds ot Fdep 520 BeEdqrencess & isp2,

I mpl enented.,b utJ contr ol f t war 59 .upon CPU 152. _The. .prqcess
550 begi %sq-‘l\l/\%t\ﬁgf\ﬁee isj;s em 1%14P5|en§gtn° ilnslat(%'l‘-’lae slllg% &Wre érotnhelqa Teks 20
122 and 124%4 e dplier \ealdeskayl 36A alRutC cayvee sedaseet] cammics lat thterhé2der s are

active. At st&p PR, oFert@Sselde Ofamal s sicp HAced i g sifadl ock 122

and the door 1I's, closed when_ the |oadlock isSsues a "LOAD UNLOAD' conmmrand.
At step 504UeXiRs it Ae PrsiEe 8y e 566, 12hd s dassnehfgeries 25
whet her thehs gssagfutdl irvadlallkodik 2 AP123hdrs dirs pridwuddan base | oadl ock

pressure (PB)..Wen adl ack pressur attains the ba pressure, the
rout i ne?Bro]c(?@e@soﬁ% ]ts%]‘gp!ﬁS‘gB.lsAtge?Fz r5%§,‘mt RE TG st?Sgﬁeaﬁaef%‘Eeare
opened and in hiddbatlock2220P;p9 etheuabadine proceedsl tpr esspr 636f. 400 30

500 mT. At stsp 310, @épt%,gﬁé‘%dlwtlfﬁnﬁh‘% o\;\?;egélet@rgong%g@ rﬁﬂéﬁ waf er s

are transferred one }é one 1nto and out o r pro ar dwar e

g
102. At st epPdIOck thed gro s emBs WetH@P t3d s sedves dafifodndi24 i s
to be used.zdEneraldpenddl s LY dt8 Atpered ha KARSHd aits for

15 a delay of about one second. To apply inert purge gas,
valve 136C is opened at step 534 and the process 550 ends
at step 536. At this time, both loadlocks 550 are being
heated and purged of contaminants.

To unload a wafer cassette, an operator generally

20 depresses an “UNLOAD” button corresponding to one of the
loadlocks, e.g., loadlock 122. An automatic unload
sequence may also be executed by the software. In either
instance, the valve 136A is closed, then valve 134A is
closed. The loadlock atmosphere is then vented to

25 atmospheric pressure with nitrogen. In this manner either
loadlock can be isolated from the contaminant control
system to allow a cassette to be removed, while the other
loadlock is used. Once a new cassette is loaded, the
loadlock 122 can be pumped and purged using steps 516

30 through 536 of process 550; however valve 136B is
substituted for 136A and valves 134B is substituted for
134A and so on. Also, to unload loadlock 124, the process
described above for unloading loadlock 122 can be used,
except valves 134B and 136B are used to isolate loadlock

35 124.

Although various embodiments which incorporate the
teachings of the present invention have been shown and

described in detail herein, those skilled in the art can



35 being placed in |oadlock 124 and a "LOAD' button being depressed. If
the LOAD request is not made, the process ends at step 514. If the LOAD
request iwomame3isthe process 550 proceeds to step 516. WRPCQW/SOV/BLBY

PCT/ USO01/ 10440 -9 At step 516, valve 136C is closed to tenporarily stop
the flow of inert gas. Then, at step 51§ val ve 136A is closed to isolate
t he | oadl ocks from one another A del ay of about one second occurs at step
520 before, at 4 51.¢en 522. 5 the val ve 134A ed to igsolate the punp
from | oadl 0K %& daY1eF %é%%l%?h%ﬁ %ﬁ%ﬁﬁ i&ﬂ) ékﬁ% Htistep 524,
step 526 opEmcoNRdNEtd B s\ tercipi k@S, the routine querles whet her the
pressure in loadlock 124 is less than the pressure in |oadlock 122. Wen
the pressure in 10 | oadl ock 124 (P124) is greater than or equal to the
pressure in |loadlock 122 (P122)1 the routine proceeds to step 530. Then,
at step 530, the valve 134A is opened to punp the |[|oadlock 124 to 400-500
nlr. At step 531, valves 136A and 136B are opened. Then, at step 532, the
routine waits for 15 a delay of about one second. To apply inert purge gas,
val ve 136C is opened at step 534 and the process 550 ends at step 536. At
this tinme, both | oadl ocks 550 are being heated and purged of contam nants.
To unl oad a wafer cassette, an operator generally 20 depresses an "UNLOAD'
button corresponding to one of the |oadlocks, e.g., loadlock 122. An
automati c unl oad sequence nmay al so be executed by the software. In either
instance, the valve 136A is closed, then valve 134A is closed. The

| oadl ock atnosphere is then vented to 25 atnospheric pressure with
nitrogen. In this manner either |oadlock can be isolated fromthe

contami nant control systemto allow a cassette to be renoved, while the
other | oadlock is used. Once a new cassette is | oaded, the



| oadl ock 122 can be punped and purged using steps 516 30 through 536 of
process 550; however valve 136B is substituted for 136A and valves 134B is
substi t utwo ofior31s134A and so on. Al so, to unload | oadl ock PCZAjSO1/E4pr ocess
descri bed above for unl oading | oadl ock 122 can be used, except valves 134B
and 136B are used to isolate |oadlock _35 124. Although various enbodi ments
whi ch incorporate the teachings of the present invention have been shown
and descri ip.d ' erein, those skilled in the art can WO 01/ 073157
PCT/USOl/ld@i - £i0§$%%%$ y{%évise many ot her varied enbodi nents that stil

i ncorporate these teachings. WO 01/073157 PCT/ USO1/ 10440 -11- Wat is
claimed is:ql. /AynRLbRGsobs COMER] 1 Ny COSH Sdth Rl Ss th& 'P@aﬂ:}f&f{
conprising the steps of: 5 heating an atnosphere In sald |oadlock; and
punpi ng sai CPERFbIHRSr BN¢ r DHPR™I AL 1 0adl ock to remove contaninants fromthe

| oadl ocks 2. Thehemthog o £trdspHefeIr iesa LOMBA®I sk i hhgtep of . 10
conti nuously squ i pur sai d.loadl o The nmethod of claim?2

| yin as t C :
wherein said pur Lérx%h‘ggiiagﬁ '%%?E%l%ﬁ%.fﬁcg“faﬁ%eﬁmm of°® AW
wher ei n t hecomanigmst$ sfromt tlhgehoadlodibhe net hod of claim 1 wherein said
heating step heats the atnosphere within the |oadl ock to about 50C. 20 6
The method of claim?2 wherein a plurality of |oadl ocks are provided and
sai d met hod? f urThermeeledi Bscidm st efarthgr comprising the step of:

10 continuously supplying purge gas to said loadlock

3. The method of claim 2 wherein said purge gas is an

inert gas.

15 4. The method of claim 3 wherein the inert gas is
nitrogen.
5. The method of claim 1 wherein said heating step heats

the atmosphere within the loadlock to about 50°C.

20
6 The method of claim 2 wherein a plurality of loadlocks
are provided and said method further comprises the steps
of:
selectively supplying purge gas to said loadlocks; and
25 selectively pumping said purge gas from said
loadlocks.
7. The method of claim 6 further comprising the step of:

isolating a select loadlock from said purge gas and
30 said pumping; and

venting an atmosphere of said select loadlock.

8. The method of claim 1 wherein said heating inhibits a
corrosive reaction within said loadlock.

35
9. The method of claim 1 wherein said heating is
independently applied to a plurality of heating zones.



sel ectively supplying purge gas to said | oadl ocks; and 25 selectively
punpi ng said purge gas fromsaid |oadlocks. 7. The nethod of claim®6
further cwomniozilay the step of: isolating a sel ect | oadl ech/ysoum4sai d
purge gas and 30 said punping; and venting an atnosphere of said sel ect
| oadl ock. 8. The method of claiml mhegﬁbq said heating inhibits a
corrosive reaction within said | oadlock.”™35 9. The nethod of claiml

roncs. o 01 07 31as dpeihoRodf ICEAEN YRR E S Rt i bk fERe efn
sai d heat i ngh¢ nfephation hef f opraes ben abarbiebes oni Pain isded wadioclsai d

| oadl ock. 11. The nethod of claim1l wherein a tenperature of said 5

| oadl ock resulting fromsaid_heating is dynamically controlled. 12. A

met hod for tbnt r'BReiRYEReRt afi Fedts | ivkehain dftenrerporre omriding the
steps of 5 llod@bBbéRgrastiltshg| pacth oskiahhéLr Bhgnid ¢ angousidaflww ng  purge
gas throughcg i§%iié§t | oadl ock, where an atnobsphere of said first

| oadl ock is At 2 TTTSt pressure; stopping the flow of purge gas to said
first loadlock by isolating said first |oadlock froma source of purge gas

15 and a vagpum PuaBshbGOEEE | i irs P%ﬂ:%%‘t r |0 second | oad
| ock; heating said second %aﬁ%ﬁ%%ﬁ% és?llrlm taneougslzg’mfla%&\{/j\nl%g&%urge gas
t hrough sai tPISERRES | SAPHERINGhERR WFEP2 0P %t nosphere of said second

| oadl ockoi n at ah&LEDR HI EEBE €1 oadlEk e B £ thi T Sdn s esSHI €1 Archgai d
second pre%&ﬂéSéaégé through said first loadlock, where an atmosphere
of said first loadlock is at a first pressure;
stopping the flow of purge gas to said first loadlock
by isolating said first loadlock from a source of purge gas
15 and a vacuum pump;
isolating said first loadlock from said second load
lock;
heating said second loadlock while simultaneously
flowing purge gas through said second loadlock, where an
20 atmosphere of said second loadlock in at a second pressure;
and
when said first pressure and said second pressure are
the same, connecting said first chamber to said vacuum pump
and said source of purge gas.
25
13. The method of claim 12 wherein said purge gas is an

inert gas.

14. The method of claim 13 wherein the inert gas is
30 nitrogen.

15. The method of claim 12 wherein said heating step heats
the atmosphere within each of the loadlocks to about 50°C.

35 16. The method of claim 12 further comprising the step of:
isolating a select loadlock from said purge gas source
and said vacuum pump; and

venting an atmosphere of said select loadlock.



t he sanme, connecting said first chanber to said vacuum punp and said
source of purge gas. 25 13. The nethod of claim 12 wherein said purge gas
is an i neoto1gyass7 14. The nmethod of claim 13 wherein the iPagrisSogas46 s 30
nitrogen. 15. The nethod of claim 12 wherein said heating step heats the
at mosphere wi thin each of the | oadl ocks 50 about 50C. 35 16. The net hod of
claim12 further conprising the step of Isolating a select |oadlock from
said purge gas source and said vacuum punp; and venting an atnosphere of
sai d sel ect |oadlock. WD 01/073157 PCT/USO1/ 10440 -13 17. The net hod of
claim 12 whEt ei nrlsairdetieqﬂim“g ¢ Ienithi 13 mem;ﬁrrr osyziixda hressgtcitng ni nid itkhii s s d

| oadl ocks. he B4 f 1gqlqec; Sald heating is

i ndependent ?/lllg%s o&gg% uvglc‘}l ty %%1 eatl ng zones 19. The net hod of
claim 12 wherein sai d heat| ng inhibits the formation of corrosion

particles vighi nTI&é“Iﬁbﬂ:l@@&“@E'@lalrﬂ-OlﬁQﬁhgf@lMaﬁQﬂ Hatcl) Mgl2 wherein a

t enperat ure, o%esalé*l ng? i( ﬁesu t| from salé heatl is dynamcally
control | ed. ™ ¥ ARRHFY t'c‘?)rf"lr T3y Soritah |Zr?ne? -0adl ock
conpri si ng: a heat er attached to said |oadl ock; and a punp coupl ed to said

| oadl ock. 2 ﬂ'gefn%@?%ggt?y f’él@gﬁ %}?e"refﬂ{ t% a q,lo J:I%‘i% a burge gas

source coup ed to sal e appar ur't her
conpri si ng: tke fformatber cef | cofErsom \mm@qﬂamlrtm gt d@agﬁsncl%
source agpd said | oadl ock; and

20. The method of claim 12 wherein a temperature of said
loadlocks resulting from said heating is dynamically
controlled.

15 21. Apparatus for controlling contaminants in a loadlock
comprising:
a heater attached to said loadlock; and
a pump coupled to said loadlock.

20 22. The apparatus of claim 21 further comprising:

a purge gas source coupled to said loadlock.

23. The apparatus of claim 22 further comprising:
a first source isolation valve between said purge gas
25 source and said loadlock; and
a first pump isolation valve between said pump and
said loadlock.

24. The apparatus of claim 21 wherein said heater
30 comprises a heater controller and at least one heater
element.

25. The apparatus of claim 24 wherein said heater
controller dynamically controls the at least one heater

35 element.

26. The apparatus of claim 25 wherein said at least one

heater element is a resistive heater.



a first punp isolation valve between said punp and said |oadlock. 24. The
apparatus of claim2l1 wherein said heater 30 conprises a heater controller
and at | ewetolomasheater elenent. 25. The apparatus of cl &CHUa41/v3er ei n
said heater controller dynamically controls the at | east one heater 35
el enent. 26. The apparatus of claim 25 wherein said at |east one heater
element is a resistive heater. WO 01/073157 PCT/ USO01/ 10440 -14 27. The
apparatus of claim 26 wherein the heater controller further conprises a
tenperature sensor. 5 28. The apparatus of claim 22 further conprising: a
second | oad2’bck Bed ngrravptesl ¢H ki in plf gehegesin sthe dedtteough a second
source isolat, er@hdh bei oubl i 19!% gh a second
punp i sol at?%llrll&\t/'%}/%%/ f10 ZQQJ?T?;%“%%par afaﬁséég?&%ll% m 2 %Al;%oﬁﬁ'er conprising a
main source valve |ocated between a each of said first and second source

i sol ati os vag vesTleatasiphfa dS SPWLLim 22 further comprising:
a second loadlock being coupled to said purge gas
source through a second source isolation valve and being

coupled to said pump through a second pump isolation valve.

10 29. The apparatus of claim 28 further comprising a main
source valve located between a each of said first and

second source isolation valves and said gas source.



