CATHODE MODULE CROSS-REFERENCE TO RELATED APPLICATION 5This application claims
the priority benefit of Taiwan application serial no. 101205719, filed on March 29, 2012. the entirety of
the above-mentioned patent application is hereby incorporated by reference herein and made a part of
this specification. 10BACKGROUND Technical Field [0001]The invention relates to an ion source
generating device, hereafter called "ion source” for abbreviation of an ion implanter. Particularly, the
invention relates to an ion source of an iopATpRIeMEMNeMmIg & cathode module. 15Related Art
[0002]lon implantation technology not only can provide the demands of a variety of doping for
semiconductor application, but also can precisely control the dosage and

CROSS-REFERENCE TO RELATED APPLICATION
5 This application claims the priority benefit of Taiwan application serial no.
101205719, filed on March 29, 2012. the entirety of the above-mentioned patent

application is hereby incorporated by reference herein and made a part of this
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10 BACKGROUND

Technical Field

[0001] The invention relates to an ion source generating device, hereafter called

“ion source” for abbreviation of an ion implanter.  Particularly, the invention relates to

an ion source of an ion implanter having a cathode module.
15 Related Art
[0002] lon implantation technology not only can provide the demands of a variety
of doping for semiconductor application, but also can precisely control the dosage and
the distribution of dopants. Therefore, the ion implantation technology has already
become the most prominent impurities doping process in manufacturing of
20  semiconductor devices. The ion implanter is semiconductor processing equipment for
performing the ion implantation technology, guiding a charged particle with desired

energy into a wafer.



the distribution of dopants. Therefore, the ion implantation technology has already become the most
prominent impurities doping process in manufacturing of 20 semiconductor devices. The ion implanter
is semiconductor processing equipment for performing the ion implantation technology, guiding a
charged particle with desired energy into a wafer. [0003]An ion source, that is a hardware facility
generating ions, is an important portion of the ion implanter. The theorem of the generation of ion

source is dgpegted aaridiziseuentergizen hernmealectteniognPatint eoro PR D% foetatules under
an appropriate low pressure for related ionization so that the dopant ions required by the 5 ion

implanter afp grresatae idhRrpRReHICT I thabibhtoMmpeseadptiaitg o RIeeiEas aginerasing device
and ionization chamber. Furthermore, the thermo electron device is composed by a filament and a

cathode. Thg filmeny. desgiadRiRradusgstemdilRMaitads iRPiRMEtgakteneniuBeimasaatrons
which bombard the cathode and heat the cathode so that the cathode can generate thermo electrons

which impagpjnipiaativiely bewilvelepant gea ivrharenizatien: chambsiniTionseiajairtaenyesised ionized
particles are generated. [0004]In a conventional cathode design, the cathode is supported by a
suppor§ng psarifpfanidiearelgéiva egitioreabresnreatRadsimddhentirmenta hewsyleatas a
generating device and ionization chamber. Furthermore, the thermo electron device is
composed by a filament and a cathode. The filament, for example, a tungsten filament,
is implemented to emit thermo electrons which bombard the cathode and heat the
cathode so that the cathode can generate thermo electrons which impact interactively
10  with dopant gas in the ionization chamber. Therefore, the desired ionized particles are
generated.
[0004] In a conventional cathode design, the cathode is supported by a supporting
pole to fix the relative position between cathode and the filament. However, after a
period of operation, the surface of supporting pole, contacted with cathode, was eroded
15 due to thermal and reactive gases impact. It would induce the fracture of supporting
pole. Moreover, the generation of ion source is terminated due to the fracture of
supporting pole. Therefore, it is always a burden for the high frequency - replacement
of the cathode in the ion implanter. This invention also provides better beam current
stability due to the good thermal stability of cathode.
20
SUMMARY OF THE INVENTION
[0005] The invention provides a new design of cathode module which possesses a
preferable supporting structure for reducing the maintenance cost of an ion implanter

and enhancing the process stability.



period of operation, the surface of supporting pole, contacted with cathode, was eroded 15 due to
thermal and reactive gases impact. It would induce the fracture of supporting pole. Moreover, the
generation of ion source is terminated due to the fracture of supporting pole. Therefore, it is always a
burden for the high frequency - replacement of the cathode in the ion implanter. This invention also
provides better beam current stability due to the good thermal stability of cathode. 20 SUMMARY OF

THE INVENG 008y [00G%E irednuentipovidey klesione metesosunbisrtiaice npdiderveniearprssesses a
preferable supporting structure for reducing the maintenance cost of an ion implanter and enhancing

the processisiaiitar. [OPRS]T0e JovieetipitIDtRYIdASart2stionechaptide sdtabke poamipmsedurce of an

ion implanter. The ion source includes an ionization chamber and a supporting body. The chamber is

fixed on thetsieppiitibgrorAsHaRd dtrsharsespaeiioNRIGIaNe ARsl athsarghidinigeHigecatiaoge module
includes a cathode, a filament and a damper. The 5 cathode has a containing cavity, wherein one end

of the cathadlfoifgiRgIéed e dadsdambny méhrisbegRdiele: ARMRRCiRE Ihdne gakode is at

outside of the chamber. The filament is installed in the containing cavity to heat the cathode, the

thermoselecisgibife ainitteddreaming eangdevkRisnizma sepantaazihiir GhanbrEdaRtReIONized
particles are extracted from the chamber via the extraction aperture. The 10 damper has a supporting

part and tWeIGRBRINGaPHEStWORIBIRGRE SHRRATGIAErPaHIDfXRE earbeSHPRPGIRSIMOGY and is
connected with the two clamping parts. The supporting part and the two clamping parts constitute a

Y-like shapenafihé. comiriniiehrreninmsANetNal erdehtamprihadrysdlinpase ibathsdeonkrining
opening and held by the two clamping parts. 15[0007]In an embodiment of the invention, one of the
two clampingepaidse a8 éh is emitted from the cathode to ionize a dopant gas in the chamber, and

the ionized particles are extracted from the chamber via the extraction aperture. The

10  clamper has a supporting part and two clamping parts, wherein the supporting part is
fixed on the supporting body and is connected with the two clamping parts. The
supporting part and the two clamping parts constitute a Y-like shape with a containing
opening. Another end of the cathode is disposed in the containing opening and held by
the two clamping parts.

15  [0007] In an embodiment of the invention, one of the two clamping parts has a
position limiting portion with fixed thickness, which protrudes towards an extending
direction of the containing cavity. An end surface of the cathode props against the
position limiting portion so that a space exists between the filament and the cathode,
wherein the space can be between 0.5 mm and 1.0 mm.

20  [0008] In an embodiment of the invention, the cathode further has an annular
portion surrounding a circumference of the cathode. A diameter of the annular portion
can be larger or smaller than a diameter of a through hole, and the surface of the annular

portion can be rough, smooth, with groove, with bulge or combined. Besides, the

cathode further has at least one annular cutting slot, and the annular cutting slot located
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position limiting portion with fixed thickness, which protrudes towards an extending direction of the
containing cavity. An end surface of the cathode props against the position limiting portion so that a
space exists between the filament and the cathode, wherein the space can be between 0.5 mm and
1.0 mm. 20[0008]In an embodiment of the invention, the cathode further has an annular portion
surrounding a circumference of the cathode. A diameter of the annular portion can be larger or smaller

than a diamgigveeha kmvebdyade tienehthedsuriaceodihgl@iuttasportion can be rough, smooth, with
groove, with bulge or combined. Besides, the cathode further has at least one annular cutting slot, and

the annular[ogig)g slahlasaie®obRHMEESF A M PEY ohtheag@ibedeoanr fetRersdaippireian. [0009]In

an embodiment of the invention, the cathode module further comprises a filament mounting element.

The filamery;laafAtvene\dTIRE @ IEREROIPRS, fARMERE HASMRD! ANAHPIBORIGPERIJMRS @ ehamp arms.
An end of each of the clamp arms is 5fixed on a supporting body, and each of the clamping end

portions of fafilmepuisingldifvianokefaneishsasmel thmdamer 2 ol0BE Wlhanaembrdiment of
the invention, the supporting part and the two clamping parts are integrally formed. [0011]In an
embodimery;idhm iRveRRBRitG DRIy StcREHrdTeihneldaRtd SAtlgortions of the filament is

held by another end of each of the clamp arms.

[0010] In an embodiment of the invention, the supporting part and the two clamping

parts are integrally formed.

[0011] In an embodiment of the invention, the ion source further includes a shield

10  which is disposed on the chamber. The shield has an opening through which an
extraction aperture is exposed. In addition, a material of the shield may be tungsten,
graphite or related alloys. Moreover, the shield has a plurality of recess portions.
Each recess portion is disposed corresponding to each clamping part for containing a
portion of each of the clamping parts.

15 [0012] In summary, the cathode module of the invention is held by the two
clamping parts of the clamper. With the new cathode design, the stop risk of the ion
implanter as a result of the falling-off of the cathode can be avoided during the filament
heats the cathode, thereby decreasing the replacing frequency of the ion source and
lowering the maintenance cost of the ion implanter.

20 [0013] In order to make the aforementioned and other features and advantages of

the invention more comprehensible, several exemplary embodiments accompanied with

figures are described in detail below.



10 which is disposed on the chamber. The shield has an opening through which an extraction aperture
is exposed. In addition, a material of the shield may be tungsten, graphite or related alloys. Moreover,
the shield has a plurality of recess portions. Each recess portion is disposed corresponding to each
clamping part for containing a portion of each of the clamping parts. 15[0012]In summary, the cathode
module of the invention is held by the two clamping parts of the damper. With the new cathode design,

the stop risk of the ion implantgras R pedRIPthe fliroTeiEab Hie\watiegde can be avoided during the
filament heats the cathode, thereby decreasing the replacing frequency of the ion source and lowering

the mainterfgocg)costmzhe ioruimikaniply 2MHA03BHardRtnbRKE therigrdaantipned anrd other

features and advantages of the invention more comprehensible, several exemplary embodiments
accompaniggladtivfigures are described in detail below. BRIEF DESCRIPTION OF THE DRAWINGS
[0014]FIG. 1 is an assembly view of a cathode module in an embodiment of the invention. [0015]FIG.

2 is an explpadviewmtiheisaihedadnedivievinoFice dathbae Hadtife i3 i@ partial perspective view of
the cathode module in FIG. 1. [0017]FIG. 4 is a sectional view of the cathode module in FIG. 1 along
an A-Azuttipgdsle-  FIG. 3 is a partial perspective view of the cathode module in FIG. 1.

[0017] FIG. 4 is a sectional view of the cathode module in FIG. 1 along an A-A

cutting line.

DETAILED DESCRIPTION OF DISCLOSED EMBODIMENTS

10 [0018] FIG. 1 is an assembly view of a cathode module in an embodiment of the
invention. FIG. 2 is an exploded view of the cathode module in FIG. 1. FIG. 3is a
partial perspective view of the cathode module in FIG. 1. Please refer to FIGs. 1-3.
In the embodiment, a cathode module 100 is suitable for an ion source 1 of an ion
implanter (not shown). The ion source 1 includes a chamber 10 and a supporting body

15 20. The chamber 10 is fixed on the supporting body 20, and the chamber 10 may be
constituted of a plurality of baffles 12. The chamber 10 has an extraction aperture 12a
and a through hole 12b, wherein the extraction aperture 12a is located on one of the
baffles 12 and the through hole 12b is located on another one of the baffles 12. It
should be specified that a viewing angle of FIG. 3 is different from a viewing angle of

20  FIG. 1 so that the views are clear and comprehensible.
[0019] The cathode module 100 includes a cathode 110, a filament 120, a filament
mounting element 130, and a clamper 140. The cathode 110 has a containing cavity
112, and the cathode 110 has a first end 110a and a second end 110b, wherein the first

end 110a of the cathode 110 is inserted into the chamber 10 via the through hole 12b of
-5-



DETAILED DESCRIPTION OF DISCLOSED EMBODIMENTS 10 [0018] FIG. 1 is an assembly view
of a cathode module in an embodiment of the invention. FIG. 2 is an exploded view of the cathode
module in FIG. 1. FIG. 3 is a partial perspective view of the cathode module in FIG. 1. Please refer to
FIGs. 1-3. In the embodiment, a cathode module 100 is suitable for an ion source 1 of an ion implanter
(not shown). The ion source 1 includes a chamber 10 and a supporting body 15 20. The chamber 10 is

fixed on theysaipimaribeg 1si2Be ascbHiecabamiies fldramhbeaccorpidutes gid pittadinhahbaffles 12.

The chamber 10 has an extraction aperture 12a and a through hole 12b, wherein the extraction

aperture 12gis |qeateithaeaneofishaskaléesnlBapshtamitiyadgyhole 12hdst loratethedeanother one of
the baffles 12. It should be specified that a viewing angle of FIG. 3 is different from a viewing angle of

20 FIG. 1 seudratrifevienimade tenennd £prrkhessiaenloQiRiihe eathpde soedylt t0gaincludes a

cathode 110, a filament 120, a flament mounting element 130, and a damper 140. The cathode 110

has a contajpiireecayipodd. innfdh anlede 13 Qaasadissherdill 0n RATeiseaarr—eNdThiOD,
wherein the first end 110a of the cathode 110 is inserted into the chamber 10 via the through hole 12b

of the shamhgsek0 Rirdcles srcerd LY o ehdharsaiedeolia ihatsutisidePhperGhamier 10. The

filament 120 is installed in the containing cavity 112 to heat the cathode 110, such that the cathode

110 emits arpi kit BT RORIBRIEANS AR fIMATGRtBIACER ReHIAS0-4 ROWrerpthe shamber 10

to generate a plurality of ionized particles. The 5 ionized particles are extracted from the chamber 10

via the extrag§anapsstiFg baa: IHheaflrmpreIdRpigparates by fer filamealmsuninheiement 130.

The damper 140 has a supporting part 142 and two clamping parts 144, wherein the supporting part

142 is fixedioRifag §HHH@@U}%&% BRRNIIRRQIEBEHRHEMEEI UHE GARTHPARD PR {Sakd 4-4llOreover,

the supporting part 142 and the two clamping parts 144 constitute a Y-like 10 shape with a containing

opening 14Q40rkhGeBeFRNG SHstHInPapl 120 %ﬂWﬂ@tW@a%ﬁrﬁﬁﬁﬁ@%ﬁﬁiﬁﬂE&%fﬁﬂ?@ﬂ PPRRUNg 140a of

the damper 140 and is held by the two clamping parts 144. Therefore, after the filament 120 is

connegied Wihpoyiey 28 RHIHG BberAl pidhermReelectianadar iienion e dabasa g since the

two clamping parts 144 of the damper hold at an outside surface of the second end 15 110b of

the cathodeyik}BcAReF e RHEMI ;%Ué'h%@fflﬁéé‘ 8t #he crhper 149 aviaisarid %ﬂ‘ﬁ@t%the

filament 120 and a worn-out generated by a gas reaction between the cathode 110 and the gas source

14, thereby aycing A iePlagin frRABREYAEINGIOMISoHe 2T BMRERG VRRIBERANGR Cost of the

ion implanter.
emits a plurality of thermo electrons for heating the cathode 110, since the two

clamping parts 144 of the clamper 140 hold at an outside surface of the second end
15 110b of the cathode 110, thereby avoiding a falling-off risk of the cathode 110 as a
result of heating the filament 120 and a worn-out generated by a gas reaction between
the cathode 110 and the gas source 14, thereby reducing a replacing frequency of the
ion source 1 and lowering a maintenance cost of the ion implanter.
[0020] FIG. 4 is a sectional view of the cathode module in FIG. 1 along an A-A
20  cutting line. Please refer to FIGs. 1, 3, and 4. One of the two clamping parts 144 in
the embodiment may have a position limiting portion 144a with a fixed thickness,
which protrudes towards an extending direction D of the containing cavity 112 of the
cathode 110, wherein the extending direction D faces towards the first end 110a of the

cathode 110 from the second end 110b of the cathode 110. An end surface 110c of the
-6-



[0020]FIG. 4 is a sectional view of the cathode module in FIG. 1 along an A-A 20 cutting line. Please
refer to FIGs. 1, 3, and 4. One of the two clamping parts 144 in the embodiment may have a position
limiting portion 144a with a fixed thickness, which protrudes towards an extending direction D of the
containing cavity 112 of the cathode 110, wherein the extending direction D faces towards the first end
110a of the cathode 110 from the second end 110b of the cathode 110. An end surface 110c of the

second encsdddial ehthe eathidacl da s A pHapt theapRSitiRNJTIHOG Peitiag pédmrsushdhat a
space S exists between the filament 120 and the cathode 110. Further, when the filament 120 heats

the cathodesddPimdistanee capdaskppihkeivernfiReidiament 70 mecctisoeathede Hgtrsatisfy a

distance for thermo electrons emitted by 5 the filament 120 to bombard the cathode 110. Therefore,

when the enghgnirtgerildier®f 1he pathode 1dAHuRPe BaingidhnRosiipRdikéhhpaitien #rda of the
damper 140, the space S between the filament 120 and the cathode 110 may serve a function of

aligning a pRrifrAC! tbeirmeththdde Whe IR PRAASINES RSTWREMEO SiBdRoABGrhifieanbyand the

space S in the embodiment is 0.7 mm preferably. Moreover, when the space S is 10 0.7 mm, an

optimakdistgaos 4nere KRS bsmerntHae iasnent d20 pradhecathosend 2 QR EkkLImaddtion, in

order to further limit a relative position of the cathode 110 and the filament 120 to avoid a discrepancy

in the spacens behygen theHamentni2handdmcatne pr%iéhelwﬁﬁf’m@%Iﬁﬁfﬁé“i?éf@‘ﬂﬂéhe two

clamping parts 144 in the embodiment may be an integrally formed structure so that the damper 140

can have adpqurefgeaRi sidR HISHEREN 20 ﬁH@%é‘éﬂﬁﬁf@@?ﬂ@Yﬂﬁy@@r@@é%r@tﬁﬁl >f %ﬁ%iﬁ%an
assembly tolerance of the damper 140. It should be specified that the supporting part and the two

clamping pario@tibie P e Fidshieat QB el aduad hata@ed g Smansher Gmkoshment, the

supporting part and the two clamping parts also can be manufactured individually and then be

assembled {ooethes. I NeIRIMMBHARNER &P ﬁﬂ?FFééﬂéﬁﬁHfaWﬂE&/Bﬂ?m FhéngSHPRALling part

and the two clamping parts depending on an actual situation. [0022]Please refer to FIGs. 2-3, the

filamery 12Q ik aMBRHRREHDAR M e KEINEeBNELARITNAHER: PRPAHIPHHARRIRHEPLNING

element 130 has two clamp arms 132. A first end 132a of each of the clamp arms 132 is fixed on the

supporting pas 20, apfRaseANheader@PrafRaciinittas R gesigokser Al ARsR ofife clamping

end portions 122 so that the filament 120 is easily to be assembled. [0023]Please refer to FIGs. 2, 3,

and 4. The caingeeibhi 196 £RDBRIRERCHFARY NATR AU RREA e A SHERUY AR

circumference of the cathode 110. A
the cathode 110, the supporting part 142 and the two clamping parts 144 in the

embodiment may be an integrally formed structure so that the clamper 140 can have a
15  preferable size accuracy to avoid a discrepancy in the space S as a result of an assembly
tolerance of the clamper 140. It should be specified that the supporting part and the
two clamping parts of the invention not only can be manufactured integrally, in
another embodiment, the supporting part and the two clamping parts also can be
manufactured individually and then be assembled together. Therefore, a user can
20  select a manufacturing method of the supporting part and the two clamping parts
depending on an actual situation.
[0022] Please refer to FIGs. 2-3, the filament 120 in the embodiment has two
clamping end portions 122, and the filament mounting element 130 has two clamp arms

132. A first end 132a of each of the clamp arms 132 is fixed on the supporting body
-7-



5 diameter dl of the annular portion 114 of the cathode 110 is larger or smaller than a diameter d2 of
the through hole 12b of the chamber 10, thereby avoiding the leakage of the gas source 14 in the

chamber 10 and the dissipation of heat from the chamber 10 so as to increase stability of ions in the
chamber 10. In addition, when the cathode 110 is embedded in the through hole 12b of the chamber
10, the diameter dI of the annular 10 portion 114 can be larger or smaller than the diameter d2 of the

through holgol 2hdPhthe ehnerer 3 dreaimutanpeitien hiheapairidsanchafunetiangiipgsitioning
the cathode 110. In addition. the surface of the annular portion 114 can be rough, smooth, with groove,

with bulge @hgqoRioestzradaribetfiddilaméat heddineathg enpeneseribdthat the fall probability of the
damper can be reduced. 15[0024]Following the aforementioned, the cathode 110 further has at least

one annulafgasttng slpichd® rargd eI gUtiiY 510t THS iadester Defwern @rbadinkedy (not
marked) of the cathode 110 and the annular portion 114. In addition, the annular cutting slot 116 is

passed thrqueidhRacemtaiHomCaYiIoA 1A YR FsRHelipnRafefdhe ertiMedthdBeanthis disposed

adjacently to the annular portion 114. 20 Further, after the filament 120 emits a plurality of thermo

electrons agghiResdesting thenarthperisd A far 6f pesiegimbdimaicrisysiaee &f shetathasie 410

generates heat which is conducted to the damper 140, generating a melting risk of the damper 140.

Therefore, withEier disPSHEOMRLEICHAN U SUIkOBhalabid 6o kRt dlansngied IEa@ghsrcathode
110 to the two clamping parts 144 can be reduced due to the annular cutting
the gas source 14 in the chamber 10 and the dissipation of heat from the chamber 10 so
as to increase stability of ions in the chamber 10. In addition, when the cathode 110 is
embedded in the through hole 12b of the chamber 10, the diameter d1 of the annular

10  portion 114 can be larger or smaller than the diameter d2 of the through hole 12b of the
chamber 10, the annular portion 114 can also serve a function of positioning the cathode
110. In addition. the surface of the annular portion 114 can be rough, smooth, with
groove, with bulge or combined to add the friction for holding the clamper, such that
the fall probability of the clamper can be reduced.

15 [0024] Following the aforementioned, the cathode 110 further has at least one
annular cutting slot 116, and the annular cutting slot 116 is located between a main
body (not marked) of the cathode 110 and the annular portion 114. In addition, the
annular cutting slot 116 is passed through the containing cavity 112 by the
circumference of the cathode 110 and is disposed adjacently to the annular portion 114.

20  Further, after the filament 120 emits a plurality of thermo electrons and keeps heating
the cathode 110 for a period of time, a surface of the cathode 110 generates heat which
is conducted to the clamper 140, generating a melting risk of the clamper 140.
Therefore, with the disposition of the annular cutting slot 116, the heat transported from

the cathode 110 to the two clamping parts 144 can be reduced due to the annular cutting
-8-



slot 116 so as to reduce the melting risk of the two clamping parts 144 as a result of overheat.
[0025]Please refer to FIGs. 1-3. In the embodiment, the cathode module 100 further includes a shield
150 which is disposed on the chamber 10. The shield 150 has 5 an opening 152 through which the
extraction aperture 12a of the chamber 10 exposes. With the disposition, the shield 150 blocks the
heat from the chamber 10 and also reduces the dissipation of thermal energy of the chamber 10. In

addition, a giaterial &f trershiridcd 3hd mibieiqinbadinens may denfigag eadsrapleader exampte,

tungsten, or related alloys, thereby the heat from the chamber 10 can be blocked and the tungsten, or
10 related ajl@ygaalso has an advantage of high strength. In addition, in another embodiment, the
material of the shield 150 may be graphite, thereby the heat from the chamber 10 can be blocked and

the graphitgagzs]ativelyegiicagrr ithcpragarisen withribesHpaH@enin ttheanedesmamae tspshield 150
needs to satisfy an intensity requirement, the tungsten or related alloys may be adopted as the

material of eRTekdI L& 4 SReverseiwhidnas dnpsdtiglonlthal aepdlscrosatisfieshiige 1sgugement, the
graphite may be adopted as the material of the shield 150. [0026]Moreover, the shield 150 has a

plurality of recepsrgitions thrdidrashien the EreasERPHRRE RIS sROeRshasFaspexsing to each of
the clamping parts 144 for containing a portion of each of the clamping parts 144, thereby avoiding a

contacting 2Qitrskial Hishssitedd, 161 Wi Ithe stampeksL e viiaiahriendsHe stampdpniocad tirdon
implanter. [0027]In summary, the damper of the invention has the supporting part and the two
clamping pagkR;cERensURRAHABPGI tRFhAN MYy CHTHRIRHPRIES EONSTRUBJRRY AlRaterial of
the shield 150 in the embodiment may be heat-endurable, for example, tungsten, or
related alloys, thereby the heat from the chamber 10 can be blocked and the tungsten, or
10 related alloys also has an advantage of high strength. In addition, in another
embodiment, the material of the shield 150 may be graphite, thereby the heat from the
chamber 10 can be blocked and the graphite is relatively cheaper in comparison with the
tungsten. In other words, when the shield 150 needs to satisfy an intensity requirement,
the tungsten or related alloys may be adopted as the material of the shield 150.
15 Reversely, when the shield 150 needs to satisfy a price requirement, the graphite may be
adopted as the material of the shield 150.
[0026] Moreover, the shield 150 has a plurality of recess portions 154. Each of the
recess portions 154 is disposed corresponding to each of the clamping parts 144 for
containing a portion of each of the clamping parts 144, thereby avoiding a contacting
20  risk of the shield 150 with the clamper 140 which leads to stop running of the ion
implanter.
[0027] In summary, the clamper of the invention has the supporting part and the two

clamping parts. The supporting part and the two clamping parts constitute the Y-like

shape with the containing opening. After the cathode is mounted in the containing
-9-



shape with the containing opening. After the cathode is mounted in the containing opening, the two
clamping parts hold an outside surface of the cathode, thereby effectively avoiding a falling-off risk of
the cathode due to heating by the filament, so as to reduce the replacing frequency of the ion source
and lower the maintenance cost of the ion implanter. In addition, when the two clamping parts has at
least one position 5 limiting portion, the space can exist between the filament and the cathode for

aligning a pgsatigiy oftblae tilameshpihgranyer, bkl cathedgiteayfirdteronane thaestulaigestion and the
diameter thereof is larger or smaller than the diameter of the through hole of the chamber so as to

prevent theggas saslicaeidhr IR isthefahankBbikotudigsirating By sendmantgetion of
positioning the cathode. In addition, the cathode 10 module may further include the shield to reduce

the dissipatigngfeine shRemalienatotdgudie ¢ bambesnwheiai nm Twierialohtinshiald eas be tungsten

graphite or related alloys. [0028]Although the invention has been disclosed by the above

embodiments (b RAPREAENENtS A18iHON INVABSIesIRET IRy PRIOMaY Hillhs: RPFEHiEA those 15

skilled in the art that various modifications and variations can be made to the structure of the invention

Withoutsdepmmﬂagrgmm gRORREY srb@dtthanieantierildhenetare b ArRRCHGIRNURf the
invention falls in the appended claims. WHAT IS CLAIMED IS: 1. A cathode module suitable for

an ion sourgaQiGH dP nETIIAMERN. thRBcRYI 8RCAMBHS R SFGARENPATARTE 2SIARP P dROdY, the
chamber fixed on the supporting body and having an extraction aperture and a through hole, the

cathode 5 raRaluie GRIMBES fEreof is F&r@@?"ﬁ?@@rﬁl%‘{iﬂ&r@tﬁ@mmmgr‘éﬁ‘fﬁ%tﬁﬂﬁ%ﬂﬁ&é Hyatathode
inserted into the chamber via the through hole, and another end of the cathode being at outside of the
chamber; chamber so as to prevent the gas source or thermal energy in the chamber from
dissipating or to serve a function of positioning the cathode. In addition, the cathode
10  module may further include the shield to reduce the dissipation of the thermal energy in
the chamber, wherein a material of the shield can be tungsten , graphite or related
alloys.
[0028] Although the invention has been disclosed by the above embodiments, the
embodiments are not intended to limit the invention. It will be apparent to those
15  skilled in the art that various modifications and variations can be made to the structure

of the invention without departing from the scope or spirit of the invention. Therefore,

the protecting range of the invention falls in the appended claims.
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a filament, installed in the containing cavity to heat the cathode, the thermo 10 electron emitted from
the cathode ionizing a dopant gas in the chamber, the ionized particle being extracted from the
chamber via the extraction aperture; a damper, having a supporting part and two clamping parts,
wherein the supporting part is fixed on the supporting body, the supporting part and the two clamping
parts constituting a Y-like shape with a containing opening, another end of 15the cathode disposed in
the containfpgHaPE Mg LlaniMERd I8y the two clamping parts. 2. The cathode module according to
claim 1, wherein the clamping parts have position limiting portions, and the position limiting portion

protruding towards amexenehiogdirpelitn i tRCritainion savite, sharnntheipentee! theisathode

propping against the position limiting portion so that a space exists between the filament and the 20

cathode.  sourde TétfripItiAge MeHatrbaECATSling OppiGifihg . MoagTeiRethehaBer matwaeth®.5mm and
1.0mm. 4. The cathode module according to claim 1, wherein the cathode further has an annular

portion consgeieetiie theadrAfaring adiameteionl Aperanauad ROtHASUEH IR6gertRE ¥aatge than a
diameter of the through hole, and the surface of the annular portion can be rough, smooth, with

grooveg withngdlge @imeeritged. 5. The cathode module of claim 4, wherein the cathode further
has at least one annular cutting slot, and the annular cutting slot located between a main body of

Scathode and the anryigfReféioRaving a @oftathiRiadaymerkeacsoine iRos@imsdntddringy
comprising a filament mounting element, wherein the filament has two clamping end portions, and the

filament maoyatingRiRMARtha PR AIABIE, aHRSnBth&nch@bgasd d&iﬁb&e%@m% arBusiodng e the
supporting body, and each of the clamping end portions of filament held by 10 another end of each of
the clamp aRagaper:

a filament, installed in the containing cavity to heat the cathode, the thermo

10  electron emitted from the cathode ionizing a dopant gas in the chamber, the ionized
particle being extracted from the chamber via the extraction aperture;

a clamper, having a supporting part and two clamping parts, wherein the
supporting part is fixed on the supporting body, the supporting part and the two
clamping parts constituting a Y-like shape with a containing opening, another end of

15 the cathode disposed in the containing opening and held by the two clamping parts.

2. The cathode module according to claim 1, wherein the clamping parts
have position limiting portions, and the position limiting portion protruding towards an
extending direction of the containing cavity, the another end of the cathode propping
against the position limiting portion so that a space exists between the filament and the

20  cathode.

3. The cathode module according to claim 2, wherein the space is between

0.5mm and 1.0mm.

4. The cathode module according to claim 1, wherein the cathode further has

an annular portion connected to the cathode, and a diameter of the annular portion is
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7. The cathode module according to claim 1, wherein the supporting part and the two clamping parts
are integrally formed. 8. The cathode module according to claim 1, further comprising a shield
disposed on the chamber, the shield having an opening through which the extraction 15aperture
exposing. 9. The cathode module according to claim 8, wherein a material of the shield can be
tungsten, graphite or related alloys. 10. The cathode module according to claim 8, wherein the

shield has azplieradityspfaiesesaparionnaadganh g ressss antpessoitneset werepsnpnding to 20
each of the clamping parts.
portion can be rough, smooth, with groove, with bulge or combined.

5. The cathode module of claim 4, wherein the cathode further has at least

one annular cutting slot, and the annular cutting slot located between a main body of
5 cathode and the annular portion.

6. The cathode module according to claim 1, further comprising a filament
mounting element, wherein the filament has two clamping end portions, and the
filament mounting element has two clamp arms, an end of each of the clamp arms fixing
on the supporting body, and each of the clamping end portions of filament held by

10  another end of each of the clamp arms.

7. The cathode module according to claim 1, wherein the supporting part and
the two clamping parts are integrally formed.

8. The cathode module according to claim 1, further comprising a shield
disposed on the chamber, the shield having an opening through which the extraction

15  aperture exposing.

9. The cathode module according to claim 8, wherein a material of the shield
can be tungsten, graphite or related alloys.

10. The cathode module according to claim 8, wherein the shield has a

plurality of recess portions and each of the recess portions disposed corresponding to

20  each of the clamping parts.
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