Title DEPOSITION CHAMBER AND METHOD OF USING THE SAME Background of the Invention 1.
Field of the Invention  The present invention is related to a deposition chamber and a method of using
the same, and more particularly, to a deposition chamber with a sensor to in-line and/or off-line monitor
the leveling of the heater and the method of using the same. 2. Description of the Prior Art  In recent
years, as variougiKihds of consumer electronic products have been constantly developed towards

miniaturization apgpessPAONIGARIKBERUAIRD MEMIOD s edunge 8agaedingly in order to meet
requirements of high integration, high performance, low power consumption, and demands for the

products. The deposition of material on a wafer in the manufacture of integrated circuits is well known.
In particular, chebaicgalreapdrofl@positientiéivVD) is used to deposit various kinds of material layers on
semiconductor Vﬁaﬁgﬁdfg{tﬁéa}m}%‘ﬁ i(;sri]licon dioxide (Si02), silicon nitride (SiN), poly-silicon, or other
materials. CVD systems are typlcaﬁy automated systems that employ a plurality of processing chambers.
Known CVD systemd goicaiigridnvendenisirsiaipddelaldapnsitionahdabrr amtca meiket@$ containing a

plurality of wafergsiRmPIRRESEH RHRPLESHIANEHTOM WaisholifowaleimBer HRARSPSsRSFo a second

vacuum chamber (or transportation chamber) by any suitable conveyor. Subsequently, the wafers are
placed on a rotatth {43 Qa g8 Tt aRiyshs ARG of. a  eriso N8 e MREEEn supplies an
appropriate voltagegnbepsarides a high temperature required for the deposition process. Thereafter, the
processed wafers are again transported back through the transportation chamber, to the loading

chamber, and then back into the cassette for further handling/processing.
2. Description of the Prior Art

In recent years, as various kinds of consumer electronic products have
been constantly developed towards miniaturization and the size of
semiconductor components has reduced accordingly in order to meet
requirements of high integration, high performance, low power consumption,

and demands for the products.

The deposition of material on a wafer in the manufacture of integrated
circuits is well known. In particular, chemical vapor deposition (CVD) is used to
deposit various kinds of material layers on semiconductor wafers, for example,
silicon dioxide (SiOy), silicon nitride (SiN), poly-silicon, or other materials. CVD
systems are typically automated systems that employ a plurality of processing
chambers. Known CVD systems typically comprise a first air lock loading
chamber in which cassettes containing a plurality of wafers to be processed
are placed and from which the wafers are transported to a second vacuum
chamber (or transportation chamber) by any suitable conveyor. Subsequently,
the wafers are placed on a rotating table or stage in the deposition chamber.
The deposition chamber then supplies an appropriate voltage and provides a
high temperature required for the deposition process. Thereafter, the
processed wafers are again transported back through the transportation
chamber, to the loading chamber, and then back into the cassette for further
handling/processing.

However, some problems may affect the quality of the deposition process,

such as a dirty shower head, heater surface decline or heater leveling shifting.
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However, some problems may affect the quality of the deposition process, such as a dirty shower head,
heater surface decline or heater leveling shifting. A lot of studies have been made to understand and
correct this problem, so as to improve the quality of the deposition process. Summary of the Invention
The present invention therefore provides a deposition chamber with a sensor to in-line and/or off-line

monitor the levefrgtsifipiddieatave keleviaredh toprotrestpof regteparighis prrbleemesmbasiment of the

present inventiog, flepRsHRNLGRRMBEIHS BLp¥desh phsdeposition chamber includes a heater base and
at least a sensor. The heater base includes a heater plate and a heater lifter, wherein the heater lifter

supports the heater plate, and the heater plate and a part of the heater lifter are enclosed in a chamber
body. The sens@useisppsethemtrentieater lifter to monitor the leveling of the heater.  In another

embodiment, a met of monitoring the leveling of the heater i position chamber is provided. A
deposition chamberha?gedé)é%%%ﬁ'g or]é}égf’s %‘r%rvei%ﬁcai.pl[%\éli%nsaor%? §§@§ ao‘%‘é‘ egt%é g‘iﬁs&aﬁce between the
sensor and a bos@MEAUTA0 06 tAedpaaibér owNitPhdhe texabne pfdgis theatrsdraitce@ierated according
to the distance. ,dmtheiEHESERLAVERIIAY. the sensor is fixed on the heater lifter by a bracket to in-line
and/or off-line detect the distance between the sensor and the chamber body. Once the sensor is utilized,
the tilt problem of the heater can be alleviated and the quality of formed film on the wafer during the

deposition process ciandre upgtadidtient of the present invention, a deposition chamber is
provided. The deposition chamber includes a heater base and at least a
sensor. The heater base includes a heater plate and a heater lifter, wherein the
heater lifter supports the heater plate, and the heater plate and a part of the
heater lifter are enclosed in a chamber body. The sensor is disposed on the

heater lifter to monitor the leveling of the heater.

In another embodiment, a method of monitoring the leveling of the heater
in a deposition chamber is provided. A deposition chamber as described above
is provided. The sensor is used to detect a distance between the sensor and a
bottom surface of the chamber body. Then, the leveling of the heater is

calibrated according to the distance.

In the present invention, the sensor is fixed on the heater lifter by a
bracket to in-line and/or off-line detect the distance between the sensor and
the chamber body. Once the sensor is utilized, the tilt problem of the heater
can be alleviated and the quality of formed film on the wafer during the

deposition process can be upgraded.

These and other objectives of the present invention will no doubt become
obvious to those of ordinary skill in the art after reading the following detailed
description of the preferred embodiment that is illustrated in the various figures

and drawings.

Brief Description of the Drawings

FIG. 1 illustrates a schematic diagram of the deposition chamber
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These and other objectives of the present invention will no doubt become obvious to those of ordinary
skill in the art after reading the following detailed description of the preferred embodiment that is
illustrated in the various figures and drawings. Brief Description of the Drawings FIG. 1 illustrates a
schematic diagram of the deposition chamber according to one embodiment of the present invention.
FIG. 2 shows a segerdinictaiaaeambedivamniwhine dresenhg\siiirnheater during a deposition process.

FIG. 3 and FIG. 4 shewg sehapidlie dawamkaiarlevsiing sreunanitiealg\siing Rukidp the deposition
chamber of the present invention  FIG. 5 illustrates a schematic diagram of the bracket in the present

invention.  FIBRAGAERARNITREESthe method of in-line and/or off-line monitoring the leveling of
the heater in a deposit@raciranfer instievelsenttivveiatoams of the leveling screws and the

leveling nuts in the deposition chamber of the present invention

FIG. 5 illustrates a schematic diagram of the bracket in the present
invention.

FIG. 6 shows a flow chart of the method of in-line and/or off-line monitoring

the leveling of the heater in a deposition chamber in the present invention.

Detailed Description

To provide a better understanding of the presented invention, preferred
embodiments will be detailed. The preferred embodiments of the present
invention are illustrated in the accompanying drawings with numbered

elements.

Please refer to FIG. 1, which illustrates a schematic diagram of the
deposition chamber according to one embodiment of the present invention. As
shown in FIG. 1, the deposition chamber 300 in the present invention includes
a chamber body 302, a heater base 316, a gas inlet 301 and a gas outlet 303.
The chamber body 302 includes a bottom surface 306 and a sidewall 304,
wherein the sidewall 304 may include a wafer port (not shown) for receiving a
wafer 310 in the deposition chamber 300. Once introduced into the deposition
chamber 300, the wafer 310 is placed on the heater base 316 and is then
subjected to a deposition process by providing at least one material gas, in a
condition with an appropriate voltage and a processing temperature. The
material gas, which is the source of the material film ready to be formed on the
wafer 310, is supplied by the gas inlet 301. Reacted or un-reacted material gas
is then flowed out of the deposition chamber 300 through the gas outlet 303.
The processing voltage or bias is provided by the heater base 316 which may
be connected to a power supply (not shown) to give appropriate voltage for the
deposition process. The processing temperature is maintained by the heater
base 316. In one embodiment, the heater base 316 is composed of a heater

plate 312 which is the main portion to support the wafer 310 and to send out
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Detailed Description  To provide a better understanding of the presented invention, preferred
embodiments will be detailed. The preferred embodiments of the present invention are illustrated in the
accompanying drawings with numbered elements.  Please refer to FIG. 1, which illustrates a schematic
diagram of the deposition chamber according to one embodiment of the present invention. As shown in

FIG. 1, the depoitioreahanersy 300thethdenraiient shaemrindheludles a deatebditeod 402, a heater base
316, a gas inlet 303 RRCiRORSA1ISERD317 he ehardhs RAKROTNGkSies et sHiface 306 and a

sidewall 304, wherein the sidewall 304 may include a wafer port (not shown) for receiving a wafer 310 in
the deposition cRaMBEPEHOSBIREANREBHL AR fIBEHELLS IR EReBRM3882 ¥ iafEE 310 is placed
on the heater basth&1 paanisttizemeateie difest t6 16t detpatshien pgoocessrbly drowidthg aidetast one material

gas, in a conditign with ropriate yol processing temperature. The material gas, which is
the source of th§ Lfn%t%i%?ﬁ%ﬁ%ﬁ&@%@é%}%rﬁ},i%gcz)?l the wafer 310, is supplied by the gas inlet 301.
Reacted or un-reacted material gas is then flowed out of the deposition chamber 300 through the gas

outlet 303. The processifgwAIRFIENDIRS isHQuiad Ruihie eplephassBikdamishimaybe connected to

a power supply (not shown) to give appropriate voltage for the deposition process. The processing
temperature is nEANtAR Y tHehiAEP B 20132 SR itenbiduR éhPrark HellBri9.28 ¥16 is composed
of a heater platej@lidendmeiiois dffeinaamapattrolh éoleupipgrofhih avatert 8l 0aard3vsseodnguthéhe heat energy
in the deposition chamber 300, and.a heater lifter sypport the heater plate 312. In one
embodiment, (e ROTLE DB D A BT the el T S8 S utat SRt amber body
302, while the owféhpm\mmt@ﬁétmgrqim _Bgat@t@a@ﬁthHOWﬁwgr;ﬂyitfmm@eb@twrﬁo;;meface 306 of the
chamber body 302 méarRWas B h HiS onthealieakianseesithtp RS aRb i weaition that at least a

sensor 320 is fixed on the heater lifter 314 by a bracket 318 so as to in-line and/or off-line monitor the
leveling of the hé&%tet'5358n$1 8 HisRCAIRE RASSoIRJA id cieing ihgsderasition precessyiigh shows a
schematic diagrapooeé thefensianian bittiig o bihedieairichaseyhffény el gicgites (ifeesRy In some
circumstances, as %ré%vn i{}ﬁ'ﬁmz' Qear}%ga?tr Pnasg dgl@()rgﬁlgvb et;“fd dru Ité) a {ﬂt ofr[ees%s?ns. If the heater
base 316 s tilted durlng%e %epos;i ion process, tRE ahove water 310 Wil BE Tited a5 we [, which may
affect the thickné®eotitiopronjdsistierseneaabAhvheirgdnaisiitd ionside the héatdatiéemid prsblem, the
present inventiog proyidse, the SRiSAE FRABrGsidRIMng 86 RS HRaisp i sesgs to in-situ

monitor the heater base 316 leveling during the deposition process. The senor 320 can further monitor
the tilt of the heatBFf B TRRNe RS- IR P Nthd!beh eRiBRFRS RRSEIT IR @PEIRly performed
(that is, being idleff;/iheisvienh sRBSIEPDAAIGAPrOCSELD [SWithiBualtyvpsiadionedv(thit Batebivgriation and also
batch-to-batch vayi tiq&uPrtﬁfergebA%btrhg nsor %%Oilg invrchtt%lllr?dw% trhs rrlg%er Iivf\g(i1 i%lgf (?uﬁside the
chamber body 3 uch that the sensor 3263vouid not be serious?y aﬁecte&by{ e hlgqﬁctemperature (700
C for example) d@tiagjaneadshatstiohairbeiosbateiha afaiipbe Poeidyadh?. ircoaenserbddniént, the sensor
320 detects the distance & RrRiRERGNFHRPEI SitdiReaROBrbkeRRN S8 320 Rsapansor 320, for

example, can emit a si&nal which can be reflected at the bottom surface 306 and detected by the sensor

320. Thus, the dFRFRISSEOCHAW RritketeeriqHal: aféefiRd Py BigRABIPSHR WE tHORomigliter (not shown)

connected to the:gempns)3dlring ane eapmtiBieproae oW EamBeusbagnsors B2@mse used to detect
the distance P1 and distance 5}2, re%pect'g%y. Onc%‘- the distance P 21?? the di%ance P2 are not equal or
U

their difference igrﬁlgcfge'rp {En a%pseemﬁ(?rv e,qﬁteeggrr;[pqﬁter' OC&now F)'vwvﬁFrnega?d qgg%”éater base 316
being tilted and thseiMmmdetkn@@@teoltc’iﬂ_ﬁ.t%@mem. $ﬂ@nbnhex$nﬂ_jedbaer&mbhw one sensor
320 can also aCQ@MSl%i@H%R@B@ Péﬂ%%[ﬁ@%ﬂﬂ#*b%ﬁ&ﬁ?%%@@%%r%"&%‘Eb@t@&e&ﬂﬁ@“'”ed value.

Please refer to FIG. 3 and FIG. 4, which show schematic diagrams of the leveling screws and the leveling

nuts in the depoSRRSPTRZMbEPBF tHBSH SERCRVR fifsh PRrestaatrdcasl  pledalad R%ideview and FIG. 4
represents a boteRsyIEY20AS S® WP TR (RbttRdwWRFEDhHREsTIeh thitbendyiosiesrableast one set of

leveling screw 322 and leveling nut 324 for fixing the tilting of t eater base, 316. In one embodiment,
tne levaling soreH RO (A0 LS F25 afe HbOSERETGHA AL (HReRciiofl SHLE 306 of he
chamber quy 302tarive IBleking miktaBled 82 f'medemtit@_llylemmdhbftéisﬁimwﬁﬂb dne Ith@lin.g screws 322
are lodged into e baUom,sdacs 308ANPH URJRIRING RigReI Tl N BERLeRAS LS is regarded

as being tilted, for example, with right side up and left side down as shown in FIG. 2, the operator can fix
the tilt problem ISPTRRARIY PR FoPuMgdtregrara shaberiRisbase RlatReingdtet e derheat each distance
between each lexehing therepsnatcrad i theeropdan s uisarsembbamittorgGhetsatser alternatively,
their difference is less than a specific value. As shown in FIG. 4, three leveling screws 322 are positioned
in a same distance therefrom to the heater lifter 314,4hereby forming a substantially regular triangle
shape. In one embodiment, only two leveling screws 322 are required to be adjusted to compensate the
tilt of the heater base 316. However, in some embodiment, more than three sets of leveling screws 322
and leveling nuts 324 can be used.



Please refer to FIG. 5, which illustrates a schematic diagram of the bracket in the present invention. As
shown in FIG. 5, the bracket 318 has an L-shaped wherein the sensor 320 is disposed on top of the
L-shaped bracket 318. In detail, the bracket 318 is composed of three components, including the first unit
318a, the second unit 318b and the third unit 318c. In one embodiment, a first joint portion A is located
between the firsBdhica1 8sasghiayedre paRIARENBh canepanpdpiior idetecthe diskrrred2wvbking adjusted
along the x-axis /A /&£A86RIBY RAILEN B is located between the second unit 318b and the third unit 318c,
thereby providing the sensor 320 being adjusted along the y-axis. Thus, the position of the sensor 320
can be adjusted according to different situations. Please refer to FIG. 6, which shows a flow chart of
the method of in-lineRiaakéerrefétine FenBanagrie: e weticy ohthve dubeteatiastagrandepiosition chamber in
the present inveption. As shown in EIG, 6, a deposition chamber.is provided (step 400). In one
embodment, thi el B e AR Rt R S R B8 ety e
deposition chambeemiana Weateinlifitbwienrresitorre sidasviemsaated heredsapesentsaalistance

between the sensgiARdiaR AR SHHALE RS B1arhambstin dsiesiel(Har0RsOneR e heater is

regarded as being tilted, the leveling of the heater can be adjusted accarding to the detected distance
(step 404). In or¥'EriBbARYAINASHE st ANTr B INch it Sad der {erna g 1118;Q5ERG the leveling
screws, as showiettdriGase aBMbF 16 .ofhe enibdiginieritataydevibiinpresanisny2Rtinn fevelies a deposition

chamber and a methgg ,of using the ition. chamber to in-line ot pff-line monitor heater tilting in
the depostion cLmb: T hses FoRE R R RBRbIR s T 8L ok e B ance
between the sen¥¥?. di¢ ievetinampisrIzddgredived antosbrdmatetifieed] tehile phelieveliog the heater base

can be alleviated gag dergUaityoigld Mg HENSIHEME WRiEEYOBIHRR GERASTHRRINGGRRS can be

upgraded. Those skilled in the art will readily observe that numerous modifications and alterations of the

device and methtsd Ml B RURILRFRES 18 HRRPIABASS ARG Biafe R rarple AMdB B8 Yly, the above
disclosure shoulsidie worsiturdt asdénd@dnonty shothe IMEEs. A)diwvpdrmaiithammirehdegtclaims. Claims

problem by rotating the leveling screws 322 to adjust the relative distances
such that each distance between each leveling screwing 322 and the bottom
surface 306 is equal to each other, or alternatively, their difference is less than
a specific value. As shown in FIG. 4, three leveling screws 322 are positioned
in a same distance therefrom to the heater lifter 314, thereby forming a
substantially regular triangle shape. In one embodiment, only two leveling
screws 322 are required to be adjusted to compensate the tilt of the heater
base 316. However, in some embodiment, more than three sets of leveling

screws 322 and leveling nuts 324 can be used.

Please refer to FIG. 5, which illustrates a schematic diagram of the bracket
in the present invention. As shown in FIG. 5, the bracket 318 has an L-shaped
wherein the sensor 320 is disposed on top of the L-shaped bracket 318. In
detail, the bracket 318 is composed of three components, including the first
unit 318a, the second unit 318b and the third unit 318c. In one embodiment, a
first joint portion A is located between the first unit 318a and the second unit
318b, thereby providing the sensor 320 being adjusted along the x-axis. A
second joint portion B is located between the second unit 318b and the third
unit 318c, thereby providing the sensor 320 being adjusted along the y-axis.
Thus, the position of the sensor 320 can be adjusted according to different
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What is claimed is: 1. A deposition chamber, comprising:  a heater base for supporting a wafer,
wherein the heater base comprises a heater plate and a heater lifter, wherein the heater lifter supports the
heater plate, and the heater plate and a part of the heater lifter are enclosed in a chamber body; and at
least a sensor attached to the heater lifter to monitor the leveling of the heater. 2. According to the
deposition cham#iteéiershown in claim 1, wherein the sensor is disposed outside the chamber body. 3.
According to the deposition chamber as shown in claim 1, wherein the sensor is installed on the heater
lifter by an-L-shaped bracket. 4. According to the deposition chamber as shown in claim 3, wherein the

L-shaped bracket is ESABBLERBIAHHE Gnitdics ST AnPY HhartiehisiBe tiedhbd?-48%hown in claim

4, wherein a joinansl locatédize tmeritoeiaghthwolevilingf thetheshapred hraekah a deposition
chamber in the present invention. As shown in FIG. 6, a deposition chamber is
provided (step 400). In one embodiment, the deposition chamber is similar to
the embodiment as shown in FIG. 1. Preferably, the deposition chamber has a
heater lifter with at least one sensor installed thereon. Then, a distance
between the sensor and a bottom surface of the chamber is detected (step
402). Once the heater is regarded as being tilted, the leveling of the heater can
be adjusted according to the detected distance (step 404). In one embodiment,
the adjustment of the heater can be achieved by adjusting the leveling screws,
as shown in FIG. 3 and FIG. 4.

In light of above, the present invention provides a deposition chamber and
a method of using the deposition chamber to in-line and/or off-line monitor
heater tilting in the deposition chamber. The sensor is fixed on the heater lifter
by a bracket to detect the distance between the sensor and the chamber body.
Once the sensor is utilized, the tilt problem of the heater base can be alleviated
and the quality of formed film on the wafer during the deposition process can
be upgraded.

Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the
teachings of the invention. Accordingly, the above disclosure should be

construed as limited only by the metes and bounds of the appended claims.



6. According to the deposition chamber as shown in claim 1, wherein the sensor is used to detect a
distance between the sensor and a bottom surface of the chamber body. 7. According to the deposition
chamber as shown in claim 1, wherein two sensors are installed on the heater lifter. 8. According to the
deposition chamber as shown in claim 1, further comprising a plurality of sets of leveling screw and
leveling nut disposed on the heater lifter to calibrate the leveling of the heater base. 9. According to the
deposition champgyias shown in claim 8, wherein three sets of leveling screw and leveling nut are
provided to form a regular triangle shape. 10. A method of monitoring the leveling of the heater base in a
deposition chamber, comprising: providing a deposition chamber as shown in claim 1;

What is claimed is:

1. Adeposition chamber, comprising:

a heater base for supporting a wafer, wherein the heater base comprises
a heater plate and a heater lifter, wherein the heater lifter supports the heater
plate, and the heater plate and a part of the heater lifter are enclosed in a
chamber body; and

at least a sensor attached to the heater lifter to monitor the leveling of the

heater.

2. According to the deposition chamber as shown in claim 1, wherein the

sensor is disposed outside the chamber body.

3. According to the deposition chamber as shown in claim 1, wherein the

sensor is installed on the heater lifter by an-L-shaped bracket.

4. According to the deposition chamber as shown in claim 3, wherein the

L-shaped bracket is composed of three units.

5. According to the deposition chamber as shown in claim 4, wherein a joint

is located between each two units of the L-shaped bracket.

6. According to the deposition chamber as shown in claim 1, wherein the
sensor is used to detect a distance between the sensor and a bottom surface

of the chamber body.

7. According to the deposition chamber as shown in claim 1, wherein two

sensors are installed on the heater lifter.

8. According to the deposition chamber as shown in claim 1, further

comprising a plurality of sets of leveling screw and leveling nut disposed on the
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using the sensor to detect a distance between the sensor and a bottom surface of the chamber body; and
calibrating the leveling of the heater according to the distance. 11. According to the method of monitoring
the leveling of the heater base in a deposition chamber in claim 10, the sensor in-line and/or off-line
detects the distance during a deposition process. 12. According to the method of monitoring the leveling
of the heater baseates lfepsaigaiperariiscewelingof Ite ierinsipasR sensor detects the distance when a
deposition process is performed in the deposition chamber. 13. According to the method of monitoring
the leveling of the heater base in a deposition chamber in claim 10, wherein the sensor detects the
distance when adepOSH6HM RLEE LGRS HIORFATPRT AR TP iforiaimafhdrereld RERBrding to the
method of monitestsgpfhevelirelisgroitiaed eatelingpset iara gepdiddidotn coambeeguiaatriadflethe calibration
step adjusts a pIéH Iig/ of sets of leveling screws on the heater. 15. According to the method of
monitoring the leve Png of the heater base in a deposition chamber in claim 14, three sets of leveling
screw and leveling nut are provided to form a regular triangle shape, wherein only two sets of leveling

screw and leveling Nt REEHEI W SAJRiERNY MR e dans!inotrt thedteai®ise in a deposition
chamber, comprising:
providing a deposition chamber as shown in claim 1;
using the sensor to detect a distance between the sensor and a bottom
surface of the chamber body; and

calibrating the leveling of the heater according to the distance.

11. According to the method of monitoring the leveling of the heater base in a
deposition chamber in claim 10, the sensor in-line and/or off-line detects the

distance during a deposition process.

12. According to the method of monitoring the leveling of the heater base in a
deposition chamber in claim 10, wherein the sensor detects the distance when

a deposition process is performed in the deposition chamber.

13. According to the method of monitoring the leveling of the heater base in a
deposition chamber in claim 10, wherein the sensor detects the distance when

a deposition process is not performed in the deposition chamber.

14. According to the method of monitoring the leveling of the heater base in a
deposition chamber in claim 10, the calibration step adjusts a plurality of sets

of leveling screws on the heater.

15. According to the method of monitoring the leveling of the heater base in a
deposition chamber in claim 14, three sets of leveling screw and leveling nut
are provided to form a regular triangle shape, wherein only two sets of leveling

screw and leveling nut are required to calibrate the leveling of the heater.



