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JTHE FNV (1) Field of the Invention The invention generghkl L es
to a mm@% apparatus used in sem conductor rmanufacturi n@kaﬁm?h@e
Particularly, to a systemused to renove noisture froma chanber in a high

svacuum netal deposition Sys%ﬁﬁ%—#&lgﬁd@f’g M)n of integrated circuits.

(2) Description of Prior Ar vacuum metal deposition systens used
wi dely in sem conductor processing nornmally have chanbers kept at
sub- at nospheric pressure and wafers are noved into and out of the

deposi ti on chamnber thro\tﬁk a load |l ock system During preventative-
mai nt enance or corr ect i VRARRGRQHNRQF It}ﬁINYEWQN chanber nust be opened.

This exposes the transfer chanber to the atnosphere allowi ng the netal to
absorb noisture. Wen the maintenance is conpleted, a rate of rise (ROL)
test is performed. The chanber is punped down to a specific pressure using
t he roudh) ng Keldpf thednvéamtioraft er the chanber is seal ed by closing the
roughi ng val ve. The chanber pressure is nonitored and the increase in
pressure is recorded. Because of outgassing, the ROR test always fails

t hereby placing additional |oad on the transfer cryogenic punp. To renedy

this The invention generally relates to a method and apparatus used in semiconductor
manufacturmg and, more particularly, to a system used to remove moisture from a

chamber in a high-vacuum metal deposition system in the fabrication of integrated

circuits.
(2)  Description of Prior Art

_ High-vacuum metal deposition systems used widely in semiconductor processing
normally have chambers kept at sub-atmospheric pressure and wafers are moved into and
out of the deposition chamber throﬁgh a load lock system. During preventative -
maintenance or correctiye maintenance, the transfér chamber must be opened. This
exposes the transfer chamber to the atmosphere allowing the metal to absorb moisture.
‘When the maintenance is completed, a rate of rise (ROR) test is performed. The chamber
is pumped down to a specific pressure using the roughing pump and thereafter the
chamber is sealed by closing the roughing valve. The chamber pressure is monitored and
the increase in pressure is recorded. Because of outgassing, the ROR test always fails

thereby placing additional load on the transfer cryogenic pump. To remedy this



f 1 CS-00-072 problem there is a bake-out procedure used to reduce the
;moi sture_and subsequent outgassing. The Applied Materials Endura System
has a t (&@n@3-8Y2 bake- out procedure whereby high vacuum and hi gh tenperature
(96C) are enployed. Typically, the bake- out takes about one hour and an
.additional, .five hqurs .are requi,red to coql the system hereafter the

syst em FEQPIIR FrefI%‘i"ﬁalieh%“trpé‘? eg'&eéﬁ?gmsrﬁgﬂ?eﬁ%ﬁﬁ‘%g % 91?@3%% Iexcessi ve

out gassi ng of oxygen intq the chanber. Using the current art procedure, a
mi ni mumogtgassinrg. e EhyApphied Matexrials Epdura Sygemdus Pﬁ@HSfE%‘Paé‘F@%BE%Fﬁﬁet he
reflectance specification. Each of these test lots require approxinately

t hr ee hovheseby High efcoum, and highaeiperatune (968 are iemployed.t Eypiealiypthe bakey

mai ntenance is at |least fifteen hours. Ot her approaches incorporating
bake- outous yakies Bborit dny BeurLid ahadbieional dive hburs até BquiRal rdoobth8GEst&BO t 0

Meyer son teaches a CVD system where a bake out is required prior to use of
the systFigrealfier &tk mayhali HIDthe reflébRn¥@éREifleaidn ifdicatgRREdssiveed when the
carrier is placed in the deposition chanber. U S. Patent 5,336,324 to Stall

h
et al. t I rds ' f oo chanber
FREASHe 87 of il Bflo Y cHiERGS RG] BB BOpRRedirdal fiiniliR o

h](caat: ng I's-u _ N 53 eprrang et al. dezcri be a net hod
. t
ol cvat o BT BRI AR Tofd s PRSngE AR e SR B o T e

and thus_provide a dry encl osure envjron t ere a ab vacuum
thgse testqots req}m% 'approx?mately three ours.mi‘gere}‘c\),ge, tﬁe ad: 1ttional gowntlme

after completing maintenance is at least fifteen hours.

Other approaches incorporating bake-out systems m vacuum chambers exist.
U.S. Patent 5,906,680 to Meyerson teaches a. CVD system where.a bake out is required
prior to use of the s&stem. In addition, baking of the wafer carrier is performed when the
carri& is placed in the depbsition chamber. U.S. Patent 5,336,324 to Stall et al. teaches a
method for depositing a coating on a wafer where chamber heating isused. U.S. Patent
5,883,017 to Tepman et al. describe a method of cleém'ng a processing chamber where
the chamber is Baked out at an elevated temperature to help drive the water from the
enclosure surfaces and thus provide a dry enclosure environment where a stable vacuum

may be maintained. This bake out period typically lasts at least 8 hours.



may be maintained. This bake out period typically lasts at |east 8 hours. 2
-CS-00- 072 SUMMARY OF THE | NVENTI ON A principal object of the present
“invent i &%-0&0Yd provide a nethod that reduces the punp down tinme for the
transfer chanmber in a high-vacuum netal deposition system Another object
.of the present invention i o) ' at prevents absorption of
npi sturé on the surfaces M‘?WWn a hi gh-vacuum mFa)t al _
deposition system during nai ntenance. Another object of the present
invention is to provide a nethod that reduces downtinme for both schedul ed
and unschedul ed mai nt enance on a hi gh-vacuum netal deposition system

Anot her obj ecA prificipdl @bjecefthe present invention is to prqyidea methad that Frsiycesthe
increases kit I|ife in a high-vacuum netal deposition system by decreasing
burn i n puniEddvad titb fort the frahsfér chalberin i highrexaunhmetatdepasitioresystesved using a
system designed to warmthe transfer chanber to a set tenperature whenever

the chanber lid is opened. This reduces noisture build-up on the inside
surfaces of the chanber during mai ntenance, thereby reduci ng out gassing

and time requib&flerd dhidd bPthephGer 1AREOn RAGIorbAdé & MelRIhMGRINSRRSPT essure. 3
absorption of moisture on the surfaces of the transfer chamber in a high-vacuum metal

deposition system during maintenance.

Another object of the present invention is to provide a method that reduces
downtime for both scheduled and unscheduled maintenance on a high-vacuum metal

deposition system.

Another object of the present invention is to provide a method that increases kit
life in a high-vacuum metal deposition system by decreasing burn-in time for the transfer

chamber.

These objects are achieved using a system designed to warm the transfer chamber
to a set temperature whenever the chamber lid is opened. This reduces moisture build-up
on the inside surfaces of the chamber during maintenance, thereby reducing out gassing

and time required to bring the chamber back to its base vacuum pressure.



CS-00- 072 BRI EF DESCRI PTI ON OF THE DRAWNGS | n t he acconpanying draw ngs
.forming a material part of this description, there is shown: Fig. 1
“schemat iGSx000721 | ustrating a bl ock di agram of the present invention. Fig. 2
schematically illustrating one enbodi nrent of the bake out power driver of
.the present invention. Fig. 3 schematically illustrating one enbodi nent of
the present invention B DE@@MPH%%BﬁEM | s Endura system 4
CS- 00- 072 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention
uses a systemdesigned to warmthe transfer chanber used in vacuum

equi pnent in the manufacture of integrated circuits during maintenance. The
syst em det ects thégdtohdpanyihgdivirigs FHiBE s nlatedial farppPthisdesdtiptionetheledsber i s
exposed to the atnosphere. This activates the heater normally used to bake
out the ghamgber. A tenperature sensor is used to keep the tenperature bel ow
a set point to avoid injury to the nmaintenance personnel. By warm ng the
chanber, noisture build-up on the inside of the chanber during naintenance
is reduced, thereby reducing out gassing and time required to bring the

chanber back fﬁ% i tsc epnaaaceall\)lfaﬂ(fuusg'g%lggr a? El%é‘ﬂ ﬁiagram of the present invention.

Fig. 2 schematically illustrating one embodiment of the bake out power driver of

the present invention.

Fig. 3 schematically illustrating one embodiment of the present invention installed

in an Applied Materials Endura system.



Referring to Fig. 1, a block diagramof one enbodi nent of the systemis
,shown. The transfer chanber 10 is provided with an -attached chanber lid
(not sh&®00-072\en the chanber lid is open the |id open sensor 14-which
may be a reed switch,. for exanple, will be open (high resistance) and

.when the chanber |id is closed. the |i ens | cl osed (Il ow
resi starice). Heat i%%EOWFiW?%méﬁﬁélﬁgﬁf er chanbt(ar 10. A
tenperature sensor 18 with a trip point between about 28 and 30C. is placed
inside the transfer chanber 10 to detect the chanber tenperature. This
tenperature sensor 18 may be a thermal switch, -for exanple. Wen the
chanber t enperhatpiésent ifivdition Wsdshiesybtemdesighed to wirkrethe erpsferdhambersesedor 18
will be closed Flﬂf)w resi stance) and when the chanber tenperature is above

the tri gy pahuiin qhgﬁnén?ﬂpcﬁé%{aﬂﬁﬁ SRShtedfteld difculd @i Inkiffefifhce! TRESt ance) .
A bake out gowe"? river 20 has ?nputs fe%%mthe lid open sensor 14 and

t enper at r . : tggfmﬁrr- | connect
to the 5%; %%n%%{%%ZWﬂ%atP%?%%%g?%ﬁgg?ﬁggg? g&Zc, t elsgi ro\réfélb |espl ay
24, and three-phase. heater relay 26. t hr ee- se. Gl reul reaker 28

al | ows f%@%ﬂ?’sfée??ﬁ‘é ) sd‘f‘%h%%ﬁ&? %Fgf%ggl%eoé'tt @e. H?’b%r?n he '

t hr ee- phase vol tage suppl 0. Referring tp Fig. 2, .one enbadi nent.of the
ci r cui t rifmBFrape ST g &93%@? the;tetpppratisn Below R HRIRY AV IBHBUR. B¥he | d
position circuitry 100 is powered by a 15VDC source 40 and is protected by
a fuse 4mainfenancepgrsonesl. Byiwaamingthechambsr, moistyrabuildpincon the pgle of the

chamber during maintenance is reduced, thereby reducing out gassing and time required

to bring the chamber back to its base vacuum pressure.

Referring to Fig. 1, a block diagram of oné embodiment of the system is shown.
The transfer chamber 10 is provided with an-attached chamber lid (not shown). When the
chamber lid is open the lid open sensor 14 which may be a reed switch, for example, will
be open (high fesistance) and when the chamber lid is closed, the lid open sensor 14 is
closed (lofav resistance). Heating coils 16 line the walls of the transfer chamber 10. A
temperature sensor 18 with a trip point between about 28 and 30°C is.placed inside the
transfer chamber 10 to detect the chamber temperature. This temperature sensor 18 may
be a thermal switch,.for examplé. ‘When the chamber temperature is below the trip point,
the temperature sensor 18 will be closed (low resistance) and when the chamber
temperature is above the trip point, the temperature sensor 18 will be open (high
resistance). A bake out power driver 20 has inputs from the lid open sensor 14 and

temperature sensor 18. The outputs of the bake out power driver 20 connect to the



el'im nate any voltage transients on the voltage supply lines feeding the
-remainder of the circuit. The solenoid driver circuitry 110 is powered by
a 24VDC Sp(043248 protected by a fuse 50. Referring to Figs. 1 and 2, the
operation of the systemis now described. Wen the chanmber |id is closed,-
.I'id open sensor_ 14' has a | ow resistance and the input to Schm dt-trigger
i nver t ermainirarge ftgreennectdnard 24 itke wirngipg display 24, anddhree-phassrheater refaye out put
of the Schmdt-trigger inverter 52 will be high (logic 1) which is applied
to the i26puA three-phasseiroumitibiSakeri28tallows Gareprotecticar dndrdistédnndction 6f the hedtér and 59
function as pull-up resistors for the outputs of inverters 52 and 54,
respect ifygih Yhe thie-plasevefagbpgly 3osi stor 62 is connected to the output of
the second Schm dt-trigger inverter 54 through resistor 56. The output of
the second inverter 54 will be low (logic 0) and NPN transistor 62 will be
off. Relay coil 64 is not energized, so normally open contacts 66 and

normally clo 0 gl 1 t.h. rel Ll 64 remain not
activated (ozg%egﬁlgqé??oégd,§§e ?@%ﬁ%ﬁ‘@g%&&%ﬁﬁ%@?&&mﬁ% X¢ts 68
supply open or. ¢l osed cqnnectian to, the 6 CS-00-07 i_nframe

i nt er co?#belc? Faﬁmayrfgf’gﬁt ﬂﬂ@%ﬁ RESTHOR FIEFHRY 290 Bpave & 13VIC spysep ack
diode 70 across the relay coi] 64 prevents high voltage transients during
coi | de-&@?‘%’ﬁﬂ%@‘?teds{w?&*é?efoﬁ@nﬂl@} Violjage regulpier 44 angheapaciter 4hanber i d
is.open, |id open sensor 14 has a high resistance and the input to :
Schmi dt - ¢lininage any veltage éransients on phel voktdghsupiply( lineg feedibl the remainder of the

circuit. The solenoid driver circuitry 110 is powered by a 24VDC source 48 protected

by a fuse 50.

Referring to Figs. 1 and 2, the operatién of the system is now described. Whén
the chamber lid is closed, lid o?en sensor 14'has a low resistanée and the input to
| Schmidt-trigger inverter 52 is pulled low (logic 0) by the lid open sensor 14. The output o
of the Schmidt-trigger inverter 52 will be high (logic 1) which is applied ;o the input to a
second Schmidt-trigger inverter 54. Resistors 58 and 59 function as pull-up resiéto.rs for
the outputs of inverters' 52 and 54, respectively. The base of NPN transistor 62 is
connected to the output of the second Schmidt-trigger inverter 54 through resistor 56.
The output of the second inverfer 54 will be low (logic 0) and NPN transistor 62 will be
off. Relay coil 64 is not energized, so normally open contacts 66 and normally closed
contacts 68 associated with relay coil 64 remain not activated (open and closed,

respectively). Normally closed contacts 68 supply an open or closed connection to the



t hrough resistor 60. The output of the Schmdt-trigger inverter 52 will be
low (logic 0) which is applied to the input to a second Schm dt-trigger
‘invert erC®%00-07Be out put of the second Schmidt-trigger inverter 54 will be
high (logic 1) turning on NPN transi stor 62 by supplying base current
.through resistor 56. Relay coil 64 is energized, so normally open contacts
66 cl osdnaipfranae interpennest boankindicating the pesitien ofthe chamiber &8y Fiybatkediodag t hat
the chanber lid is open. Wien the chanmber 10 tenperature is- below the
trip poiT{tacroéssahd rigyaoiittdrpreventsdiigh vilage arahsivity dingtodilde-epedgidgd switch)
and connects the 24VDC supply 48 to the remaining devices in the solenoid
driver circuitry 110. When both the tenperature sensor 18 and nornally
open contacts 66 are closed (chanber lid is open), relay coil 72 is

energi zed. Th ( 0 Y A sed,
contacts 74 s%%%ﬁegérgﬁ%%(ﬁ%'o d)eé’&glgﬁnﬂ%g&%?‘%@yéfﬁggké%%%%?g 6 connect
a 120VAG supply 80 to t three- pbhase heater relay.26 thrp cifrcuit

br eaker qﬁ.ﬁ%}?ﬁ%wesa’gtha F{I’Pﬁ‘f? é)“lhf"ﬂl gr ’ﬁﬁ%fs‘@vq’igég % is pylled é"ﬁﬂgg’g?csf)e ner gi zed
and the heater 16 V\nédelrge on. Fls&/back diode 82 across the relay coil 72
prevent sﬂ‘FR‘@%r%"rtf”é e oupat REdhedchmidt-trigger ipuertas Segyill bpdpw fogis 0y0- 072 | f
- the chanber |id is closed, normally open contacts 66 open and relay coil 72
i s de- en¥highisappliqdhtosthg fnpws ta-d srcand Scimmidtrtriggesinventensidn Jheloatpu vbihef r om t he
war. m ng . di;{)l ay 24 and de-energizing the three-phase heater relay 26, -

t her eby second Schmiit=trigger inverter 54 will be high (logic 1) turning on NPN transistor 62 by

supplying base current through resistor 56. Relay coil 64 is energized, so normally open

contacts 66 close while normally closed contacts 68 open, thereby indicating that the

chamber lid is open.

When the chambér 10 t'emperature is below the trip point, the temperature sensor
hasa iow resistance (closéd switch) and connects the 24VDC supply 48 to the remaining
devices in the solenoid driver circuitry 110. When both the temperature sensor 18 and
normally open contacts 66 are closed (chamber lid is open), relay coil 72 is energized.
This closes normally open contacts 74 and 76. When closed, contacts 74 supply 24VDC
to the warming display 24 and contacts 76 connect a 120VAC supply 80 to the three-
phase heater relay 26 through circuit breaker 78. Under this condition, three-phase heater
relay 26 is energized and the heater 16 will be on. Flyback diode 82 across the relay coil

72 prevents high voltage transients during coil de-energizing.



off..Simlarly, when the chanber 10 tenperature is at or above the trip
point, the tenperature sensor 18 has a high resistance (open switch) and

" di sconn€8+®-¢7e 24VDC supply 48 fromthe renmaining devices in the sol enoid

driver circuitry 110. Relay coil 72 is de-energized thereby opening

. normal |y open, contacts 74 and_ 76. This disconnects the 24VDC supply from
the warm ng Hitserhambenlig isslosed.cinamally, ereniqoptacts 06.0psn aadrekayfod 72 8 ¢| ay 26,

turning the heater off. Referring nowto Fig.3 showing a cross section of a

t ypi cal derppdrgized.i ‘This opensteontaptsédeaand 76removing thei 24 VIC fippl the svakmingr i al s
Endura system The transfer chanmber 10 is shown wi th possible |ocations

for t hedﬁgleylzh bfld 8€.8ARfizihg tBe\thrde2PIRSE BiatEraeRP 26 thertBy turfing HidHeatep T educe
e ul

noi st ur | d-up during naintenance, the present invention heats the

This | nRb rangy, phe i Thab S0 hitAnte R SR Te URIRE I, 12 hY

This inhib _ on of gasses” I nt a t her eby
s basiettentlR s 18 A B e ianch bt Snato B b el B RV B nper 17

is closed or e chanber, tenperature is at. por aboye the trip pojnt, then

t he’ chaﬁ‘b@?y ﬁ% PB?‘EW?’P‘“’HEE gg???éd“&ﬁspf%@rfeivﬁ’éc‘fﬂ%{e&'lé**f?ﬂ dpen and

t he chapber tenperature is _below the trip point, the chanber heater wll be
on. 8 Cidsorngrgizedhenely ppruingnasmelly, apanceontastsy 4andt 76¢ (his discospessnthand
described with reference to the preferred enbodi nents thereof, it wll- be
under st 34¥ D supplysfeors ki wWamning display 24 and ferenergizes the three-phase heater

relay 26, turning the heater off.

Referring now to Fig.3 showing a cross section of a typical application of the
~ present invention in an Applied Materials Endura system. The transfer chamber 10 is

shown with possible locations for the open lid sensor 14 and temperature sensor 18.

In order to reduce moisture build-up during maintenance, the present invention
heats the transfer chamber to a set temperature whenever the chamber lid is opened.
This inhibits absorption.of gasses into the chamber walls and thereby reduces out gassing
and the time required to return the chamber back to its base vacuum pressure. To
summarize the operaﬁon, if the chamber lid is closed or the chamber temperature is.at or
above the trip point, then the chambér heater will be furned, off. ' When the chamber lid is

open and the chamber temperature is below the trip point, the chamber heater will be on.



various changes in formand details may be nmade w t hout departing fromthe
spirit and scope of the invention. Wiat is clainmed is: 9 CS-00-072 -1. A
chanber Ge80872syst em used to prevent noisture accurul ation in vacuum
chanbers conprising: a heater; a |id open sensor detecting when said

.chamber is o .and _expqsed to atnospheric pressurg;  a.tenperature sensor
det ecti ig whe thg ipveavioRhas heen particylarly ﬂlowa“@é‘ﬁifé’%ﬁ@ wia;rengm@ bake out

power driver circuit which activates or de-activates said heater. 2. The
chanber thepreferresyembodiraentotharen it willtieainderstonddy dhose skilled incthe ext that an

i nductive heating coil. 3. The chanber heater systemaccording to' Caim1l
wher ei n vasibds ¢tharlgexin foraemriodetails ntny beasdaliesmttionh degasting frorf hetbpiritian@h i s open
when said chanber is open and exposed to atnospheric pressure. 4. The
chamber f38p¢ 6f the fivestidraccording to Gaim 1 wherein said tenperature sensor

is a thermal switch

‘What is claimed is:



5.-'The chanber heater systemaccording to Claim1l wherein said tenperature
.sensor opens when said chanber tenperature reaches between about 28 to
“30C. 6. g%hweoagranber heater systemaccording to Claim1l wherein said heater
is activated only when said chamber is open and said chanber tenperature
is below said set tenperature. 10 IT\\\IVITT 1 1111111111111 CL
M S CS- 00- @7¢hamber Heater sysierh esedogirevens poisture acaprudition in yaaQum ¢hambgiser ei n
said heater is not activated when said chanber is not open and not exposed
to at nospheoémgrisiigssure. 8. The chanber heater systemaccording to Claiml
wherein said heater is not activated when said chanber tenperature is
above said sejy, ddperature. 9. A chanber heater systemused to prevent

noi sture accunulation in vacuum chanbers conprising: a heater; a lid open

sensor detect] when said chanmber is en _and _ex at nospheri c
pressure; a tafpHaPHL HPFTAIREH g&&%ﬁé%’éﬁ@ﬁ?%@%@@%as reached' a
set tenperature; and a bake out power driver circuit which activates said

heat er oMMPSPRFER PEESSHrS;

- a temperature sensor detecting when said chamber has reached a set temperature;

and

a bake out power driver circuit which activates or de-activates said heater.

2. The chamber heater system according to Claim 1 wherein said heater is an inductive

heating coil.

3. The chamber heater system according to’ Claim 1 wherein said lid open sensor is a
reed switch wherein said switch is open when said chamber is open and exposed to

atmospheric pressure.

4. The chamber heater system according to Claim 1 wherein said temperature sensor is a

thermal switch.

5. The chamber heater system according to Claim 1 wherein said temperature sensor |

opens when said chamber temperature reaches between about 28 to 30°C.

6. The chamber heater system according to Claim 1 wherein said heater is activated only
when said chamber is open and said chamber temperature is below said set temperature.

I
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chanber is bel ow said set tenperature and is open and exposed to
.atnmospheric pressure. 10. The chanber heater system according to. Caim?9
wher ei n @%08-078at er is an inductive heating coil. 11. The chanber heater °
system according to Claim9 wherein said |lid open sensor is a reed switch
-wherein said switch is open when said chanber is open and exposed to

at nospheric pressure. 1O Uc! 111111 (lijl 11221 11 1111 11 *.CS-00-072

12. The chanber heater system according to Claim9 wherein said tenperature
sensor i% dhechambexbeaior system acgordittgtodtlainbk whereint said lepter ésnot @ctivatédng t o
Claim9 wherein said tenperature sensor opens when said chanber

t enper atwhen saitheHambeis noLependdd ot efhosed @ 4tmospheriépfisFber heater system
used to prevent noisture accunulation in vacuum chanbers conprising: a
heater; a |lid open sensor detecting when said chanber is open and exposed
tp atnospheric pressure wherein said |lid open sensor is a reed switch

wherei n gai ] i Qpen when,.sai d..cha r is open and expgsed to
at m)sphegr;'i E:I(ﬂ Sr%iéﬁsr}slﬁér}él? §tgr V8 ez?cg?{ﬂ%gatggqm P%’Z‘F@H’[ %afi’gh%FFéﬁP wiagtivatedier has
reached g, set. rature ) ) _

wheén said ¢ er temperature is above said set temperature.

9. A chamber heater system used to prevent moisture accumulation in vacuum chambers
comprising: |
a heater;
a lid open sensor detecting when said chamber is open and exposed to

atmospheric pressure;

a temperature sensor detecting when said chamber has reached ‘a set temperature;

a bake out power driver circuit which activates said heater only when said

chamber is below said set temperature and is open and exposed to atmospheric pressure.

10. The chamber heater system according to Claim 9 wherein said heater is an inductive

heating coil.

11. The chamber heater system according to Claim 9 wherein said lid open sensor is a
reed switch wherein said switch is open when said chamber is open and exposed to

atmospheric pressure.

A T T



wherein said tenperature sensor is a thermal switch; and a bake out power
‘driver circuit which activates said heater only when said chanber is bel ow
" said secCst@mwprzature and i s open and exposed to atnospheric pressure. 15.
The chanber heater system according to Claim 14 wherein said heater is an

i nductive heating coil. 16. The chanber heater system according to Caim

- 14 wher éBnT]mcphambenh&atqtswtqnsmdmg to Sl wiaenein adid terhparafure sensqgrds at ur e
reaches between about 28 to 30C. 12 iil~it~iiii~-i~i-i-iri~iir~i CL

CS- 00- O fRermal/switshiret hod used to prevent npisture accunulation in a vacuum
chanber wherein said vacuum chanber conprises: a heater; a |id open sensor
detecti ng when said chanber is open and exposed to atnospheric pressure' a
terrperature sensor detecting when said chanmber has reached a set

compr1 odd Tae oRRlher AR Rt ARy D Ui Sbhed slERRLAAEE! 17, .,

Cemer g, . L5 SR, 819 SRR BB BISHF RE

14. A chamber heater system used to prevent moisture accumulation in vacuum chambers
comprising:

a heater;

a lid. open sensor detecting when said cha_mber 1s open and exposed to
atmospheric pressure wherein said lid open sensor is a reed switch wherein said switch is
open when said chamber is oben and exposed to atmospheric pressure;

a temperature sensor c}etecting when said chamber has reached a set temperature
wherein said temperature-sensor is a thermal switch; and

a bake out power driver circuit which activates said heater only When said

chamber is below said set temperature and is open and exposed to atmospheric pressure.

15. The chamber heater systerh according to Claim 14 wherein said heater is an inductive

heating coil. .

16. The chamber heater system according to Claim 14 wherein said temperature sensor

opens when said chamber temperature reaches between about 28 to 30°C.

-
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and ,deactivating said heater when said chanber reaches said set tenperature
"or .when said chanber is closed. 18. The method according to Caim 17
© _wher ei ncs@odyfzeater is an inductive heating coil. 19. The nethod according
to Claim17 wherein said |id open sensor is a reed swwtch wherein said
~ switch is open when said chanber is open and exposed to atnospheric

.pr essur El. 2methibdaisedtoprdvent onmistire gc¢romuitivmin 2 Facwen chamben iwtieredngast at ur e
sensor is a thermal switch. 21. The nmethod according to Caim 17 wherein

sai d t enpeaaditth ChAtits eompasss when said chanber tenperature reaches
bet ween about 28 to 30C. 13 (1 12aefi ittt et f 1rifilf CLMS

CS-00072 22, péepet hod used to prevent noisture accumulation in a vacuum
a heater; . . : :
chanber wherein said vacuum chanber conprises: a heater; a |id open sensor

detecting when,said cha r.4s en .an esed to. at heric pressure
wher ei n sai daﬂHdEPS'b%‘H'S%fen%g%"Pnﬁé"%ﬁn%@&W&"W@P@Fﬁpﬁég" switch is open
when said chanber is open and exposed to atnospheric pressure; a

t enper aB\RQSPREIINIFESSHES ect i ng when sai d chamber has reached a set

t enperature

a temperature sensor detecting when said chamber has reached a set temperature;
and
~ abake out power driver circuit wherein said method comprises:
activating said heater only wheﬁ said chamber is below said set temperature and is
open and eﬁpdsed to atmospheric pressure;
and deactivaﬁng sa1d heater when said chamber reaches said set temperature or

when said chamber is closed.
18. The method according to Claim 17 wherein said heater is an inductive heating coil.

19. The method according to Claim 17 wherein said lid open sensbr is a reed switch
wherein said switch is open when said chamber is open and exposed to atmospberic

pressure. -

20. The method according to Claim 17 wherein said temperature sensor is a thermal

switch.

21. The method according to Claim 17 wherein said temperature sensor opens when said

chamber temperature reaches between about 28 to 30°C.
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‘wher.ein said tenperature sensor is a thermal switch; and a bake out power
driver circuit wherein said nethod conprises: activating said heater only
when saC800HERber is bel ow said set tenperature and is open and exposed to
at nospheric pressure; and deactivating said heater when said chamnber
reaches said set tenperature or when said chanber is closed. 23. The
+method according to Caim22 wherein said heater is an inductive heating
coil. 24. The method according to Caim22 wherein said tenperature sensor
opens whk i mathed usérbiotnsevant moisture aeaumulationds a yaeupeeehagiber wherginsgidaoc. C L
14 '

vacuum chamber comprises:
a heater;
a lid open sensor detecting when said chamber is open and exposed to
atmospheric pressure wherein said lid open sensor is a reed switch wherein said switch is
open when said chamber is open and exposed to atmospheﬁc pressure;

a temperature sensor detecting when said chamber has reached a set temperature

wherein said temperature sensor is a thermal switch; and
a bake out power driver circuit wherein said method comprises:
activating said heater only when said chamber is below said set temperature and is

open and exposed to atmospheric pressure;

and deactivating said heater when said chamber reaches said set temperature or

when said chamber is closed.

23. The method according to Claim 22 wherein said heater is an inductive heating coil.

24. The method according to Claim 22 wherein said temperature sensor opens when said

chamber temperature reaches between about 28 to 30°C.
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