APPARATUS FOR A MAGNETI C FI ELD DETECTOR HOLDI NG
ASSEMBLY FOR A PTF MEASUREMENT STAND BACKGROUND Fiel d
[0001) The present invention is directed to an
apparatus for a nagnetic field detector holding
assenbly for a Pass-Through Flux (PTF) neasurenent
stand. More particularly, the present invention
relates to an apparatus for a magnetic field detector
hoIding assenbly for manual | y- operated or autonated
pass- h flu renment stands. Background
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[0004] Magnetron sputtering of magnetic target materials is very prevalent in the electronics
industry, particularly in the fabrication of semiconductor and data storage devices. Due to the
soft magnetic nature of magnetic target alloys, there is considerable shunting of the applied
magnetic field in the bulk of the target. This in turn results in reduced target utilization due to

- focusing of the transmitted magnetic ficld in the erosion groove formed as a result of the



corresponds to decreasing material PTF). [0005]
Reduci ng target material perneability pronotes a |ess
severe erosion profile which enhances target materi al
utilization and subsequently contributes to a
reduction in material cost. The presence of severe
target erosion profiles also pronotes a point source
sputtering phenonena which can result in |ess than
opti mum deposited filmthickness uniformty.
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utilized in the industry. The PTF measurement techniques are constructed to approximate the

applied magnetic flux occurring in an actual magnetron sputtering machine. Therefore, PTF
measurements have direct applicability to a target material's performance during magnetron
sputtering. '

{0009] Magnetic material PTF and permeability are not mutually exclusive. Rather, there is

a very strong inverse correlation between PTF and maximum permeability of magnetic materials.



a very strong inverse correl ati on between PTF and

maxi mum perneability of magnetic materials. 2 Val ues
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| east one exenpl ary enbodi ment of the present

invention relates to an apparatus for a magnetic

field detector holding assenbly for manual | y- operat ed

or aut omat ed pass-t hrough SuMMma®TEasur enent stands for
measuri ng sputter targets. The nmagnetic field detector
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assembly has an insert.with a longitudinal opening, where the opening of the insert allows a

magnetic field detector to be located. At least one fastener passes through at least one opening in
the magnetic field detector holding apparatus, where the fastener is adapted to be adjusted to
mechanically couple with the insert so as to hold the insert at a predetermined location within the
magnetic field holding assembly. The insert prevents the magnetic field detector from being
damaged by over-tightening of the fasteners, and also prevents scratching of the surface of a

sputter target to be tested.




magnetic field holding assenbly. The insert prevents
the magnetic field detector from being damaged by
over-tightening of the fasteners, and al so prevents
scratching of the surface of a sputter target to be
tested. 3 [0014] Various enbodi nents of the present
-invention relate to an apparatus for determ ning the
pass through flux of a sputter target. The apparatus

has a magnetic source generating a magnetic field
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realized, the invention is capable of other and

di fferent enbodi nents and its several details are
capabl e of nodification in various other respects, al
wi t hout departing fromthe spirit and scope of the
present invention. Accordingly, the draw ngs and
detail ed description are to be regarded as
illustrative in nature and not as restrictive. 4 BRIEF
DESCRI PTI ON OF THE DRAW NGS [0017] Referring now to
the drawings in which Iike reference nunbers represent
correspondi ng paPRERDESSRINBON OFTHBIRAWANGS. | A- 1C
illustrate prior art mechanically operated PTF
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ﬁ%e%nﬁlflg prtsthypye B‘ftl or art mschanl caI |y operated PTF

dar ¢ %ggt %-lértl?eré'l %Pé‘ﬁ % eegdf Ipl{ﬁga?ag?rerﬁfrttitest fixture

Smds [dr perffaraingsA SAM stalelaglFNFEB00 BTF teeth@furénd@rput er
control |l ed PTF neasurenent apparatus. [0021] FIG 3B
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AR sppafas bB3G. 34- 3C. [0024] FIG SAillustrates a
partial schematic view of a magnetic field detector
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2, as well as the automated PTF measurement stand of FIG. 3.

[0025]  FIG. 5B illustrates a partial schematic view of an improved magnetic field detector
- -holding assembly for the mechanical PTF measurement stands of FIGS. 1 and 2, as well as the
automated PTF measurement stand of FIG. 3, according to various exemplary embodiments of

the present invention.

[0026] FIG. 5C illustrates a cross-sectional view of an improved magnetic field detector

- holding assembly according to various exemplary embodiments of the present invention.

[0027]  FIGS. 6A-6C illustrate cross-sectional views of the magnetic field detector holding

- assembly according to various exemplary embodiments of the present invention.



[0026] FIG 5C illustrates a cross-sectional view of

an i nproved magnetic field detector holding assenbly
according to various exenplary enbodi nents of the

present invention. [0027] FIGS. 6A-6C illustrate
cross-sectional views of the magnetic field detector
hol di ng assenbly according to various exenpl ary

enbodi ments of the present invention. 5 [00281 FIGS.

7A-7B illustrate cross-sectional views of the magnetic
field detector insert assenbly according to various
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set forth below in connection wth the appended
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may be practiced. The detailed description includes
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magnetic source 122 (e.g., a horseshoe magnet) and magnetic field detector 115 located in
support tube 114. Magnetic source 122 is placed on magnetic shim 124 above base plate 102.
Magnetic source 122 can be rotated about an axis manually by an operator loosening fastener
126 of magnetic clamp 128 and rotating magnetic source 122 in a clockwise or counter-
clockwise direction, as desired. Once magnetic source 122 is desirably located, fastener 126 can

be tightened, which accordingly tightens magnet clamp 128 onto magnetic source 122,

AT



magneti c source 122 (e.g., a horseshoe nmagnet) and

magnetic field detector 115 located in support tube

114. Magnetic source 122 is placed on magnetic shim

124 above base plate 102. Magnetic source 122 can be

rotated about an axis manual ly by an operator

| oosening fastener 126 of nagnetic clanp 128 and

rotating nmagnetic source 122 in a clockw se or
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 sHSRANRhdtErey 2@%9@0@6&% Lf)ta?er plth b3 8l L)z?edenla-l':lﬁ? e%pt &?E 206 on the

nmeasur enent gar at us . nput er contro

Opeesig pdnwih basp plarcadld @Qempmgn@als@ 284 supporfioR targPhitgble 206. Probe
BAIBOSdppSit SciE i RN l;

son onedpgnd and tzgrééet ta gﬁg% g%fﬁ?[%%k %g%%?? lﬁlg'g)ﬁgl%g target

takler 3900 st sipnilan Iémzlelzththltle gw% struciires ¢y B spracfural elements of the
SpARAARI G, 'gngageg:ﬂzg@tmi Q&UI@S&Q& sRIAR& 203fI fafé%t f206 Z%H g;ﬂ%et slide rod

structure 208 is also connhected to base plate
suppart tractyre, 288, sisorutiling nersmagnetic matsrigs méiow @peepugn af therapparatus

WIBGIR Bffectifg the BlagneBb PP tiesl %%Bﬁfﬁ@ﬁag%gﬂe gTQ:ﬁlrc%tn{agﬁét YER!

el ements of the apparatus (e.g., base plate

- [o0adyl e Gb&ﬂﬁ@é’rtcoﬁt}dﬂé@WQﬁeagﬁémeﬂt%%&ui @(hi 628188 the HhSRBrent of a

slid upport structure 208, etc.) utilize

r S
mﬁ%ﬁ“ﬁﬁ@ﬁ gFtF%EOf mpgsuing the PLF phepuipderasts Jagsrtic fidd detector 210 is

loapgikiatia hagnstit hay Ha@ét&:%ldhﬂ@gsgeﬁmyimg N®falntetib HORALLEED 10 can be
f the squrce magnet (e. sour ce_nmagnet 260). [0034

Fisueier Tedemsts) Prodnymiter Riilabls TBARHC EYh BeaPITECHlyvice. In some
elﬁﬁh@hbeﬁnﬂohﬁheﬁﬁvﬁﬂﬁﬁﬂ th6de iBustrated in FIG. 4, the magnetic field detector may be

comprised of both a magnetic field probe for detecting a magnetic field and a Gaussmeter or

Teslameter for performing measurement of the magnetic field.

[0035] Magnetic field detector 210 can be moved in a vertical plane in the A or A’ directions
to be located in a position to measure a sputter target located on or above target table 206.
Adjustment motor 214, which is controlled by computer 340 of FIG. 4, powers the movement of

magnetic field detector 210 in the A or A’ direction.

7 .



magnetic field detector for neasuring the PTF of

sputter targets. Magnetic field detector 210 is

| ocated within magnetic field detector holding

assenbly 212. Magnetic field detector 210 can be a

Gaussneter, Teslaneter, or any other suitable nmagnetic

field neasurenent device. In sone exenplary

enbodi nents, such as those illustrated in FIG 4, the

magnetic field detector may be conprised of both a
robe for detecting a nmagnetic field

E@gaet 'cﬁffgslsgflﬁ’? dP cgyplesrragneficeield detesior haidmg assepply 212 with slide rod
besisg beambly 208. MndRgRRL ddfecior ehjdsunkﬁ%ﬁ]m&/%g&ﬁhé&ed to slide rod

|
e 2 SBdc g RernE sepuy 6 SubrHeLi o SRera A0 Hhich i
aftasiu elide rS(Dﬂiptnﬁf sttuaGe0s.| Slﬁatr&ﬁb&ﬂnﬁssmﬁ 8lcad @6le in a vertical

%@ec 101 aa?ﬁg esilid%rfg lﬁg@ a’&(? tégr{git B%ﬁég{gu%l\ﬂglﬁﬁﬁl %ﬂrgagl?uts%?elntl ae}gl 216. As

mg;lmﬁnl caofor @il 4l uahest gead 2012, 2d!|ﬁlstm6ht 1626 sére@I224\ roteked OGQI ORs magnetic

B 0200 SRR D30, FRUEDRL TS S, SR Gt e

zlﬂSOta%@aemwo fqtaé alljcbebent fead scaly 2034 nBgrictiafiehl 2d€tiradjustment arm

l.i de rod beari.n se 218. Sli.d
FRRRES P Ba Bl % Y A ARRER P lonfie et Gl detecto
I@E@ﬂg abingtly RE2 is gbdrexted o shds Imdannngjassemm}a 18, sﬁagnmk Utell detector
231@?8 ab‘?é 10(‘1'5 J{ ?th: ?\g(rﬁ]lreecl on, an(f" I}Q(le % nicg?}' ﬂg A drevegse %181210 field
@chélﬂemves ihithes] Af d;tectteot or adj ust ment arm 216.

Qégrustment not or 214 turns gear 222, adjustnment Iead
1837k Zolditionally: wsadiusttientovater AhA girivtsithe mbvegicot af ptobe djnstment arm

ﬁ@h&‘éﬂe mE&tA i odd hflal e ’%a&rs the mg\'i ﬁl%ﬁlf) c{fgrtﬂagrsxetlc ﬁeid dfﬁ:ﬁtor 210,

Accordi ngl'y, as adj ustment not or
Atd@j.lsfrmn&m@toa@] 4ssn hféfma hpeg awigebrthayc@ple, eﬂﬂiﬂgﬁe’(th@mﬁveaiedt of slide rod

b@ﬁiﬂ% ‘&Es@ﬁlblg%lyﬁbﬁﬁqﬁie 220 g‘&(@at g%%t%‘ﬁ Aggehg&nqr%g Bpssﬂn 18 Hhitialize the

assenb along slide rod
S@Etr@@ﬁm of ajsimnen m@%myoxzmzawsn@emm @ebasugenednt q&the sputter

tdr, l Coof
4 D11 R BS RN B PR LA LGS B of e
meprdl4.214 is reversed, magnetic fleld detector 210

@E es in the A dlrectlon [00371 Additionally, as

[ ?ust Feer reseivise conumangls fyaes computeridl s fG of, traverse motor 228 can

i k%iOE Plate@0 in B4 B or B Hﬁ'&:u@n&ﬁ 1Rate Q'sfnﬁfcf‘ {a%at.sben@d'@}? RE8Tetic flux
226 tracks the novenent of %netlc freld detector
dejacgpr an%%ﬁ%?ﬂﬁ%ﬁtw TPy fo pe1igrme RRF ﬁl&wreawnféﬂe swi tch that

be enabl y the novenent of ide rod bearin
1943

mbR§RUeReP %t? Hﬁﬁfsgwll%eemda mpypfed ﬁ?leWéerg?té%%@t 29 Ro Slation plate
230 i@ dehpddo redtiddOhtt ir@verdetslid bédriab la&8mbly©34, which is suspended from

rotation plate traverse slide 232. This arrangement allows rotation plate 230 to move in the B or

B’ direction along rotation plate traverse slide 232. Traverse rotation plate arm 236 is attached
to rotation plate 230 on one end and traverse lead screw 238 on the opposite end. Traverse

motor 228 rotates traverse gearing 240, which interfaces with traverse lead screw 238 to move

traverse rotation plate arm 236 and rotation plate 230,



start position of adjustnment notor 214 prior to any
novenent or neasurenent of the sputter target. Thus,
encoder 226 records the initial position, as well as

t he nmovenent of adjustnment notor 214. [00381 Upon
recei ving conmands from conputer 340 of FIG 4,
traverse notor 228 can nove rotation plate 230 in the
B or B directions to |ocate a sputter target beneath

magneti c flux detector and above magnetic source to
ot ati qn pl ate

PTE neas ne 00391
ﬁﬁ] a\)er s LRt %ﬁg" ql‘?ﬁ%?llll%‘ﬂe ﬂ’é‘f"g\ﬁ‘af %ﬂ“d’@te“?béqgl tg imgigpdize the start
Roitahiod trayptsatmetor 230prios toCAl loReménd off @taahre@ent BF b Sputter target. The

Ver. sli.de, b i ng asse 234, which is .
AR SHRE aSroR PR RREF 208 et B e ot she s positon
ET)hflhs mwmga"mntrsﬂhti@mﬁnmgxts&tmmmzﬂl oatr&tafi’(ﬁlQJI:It@trmtée slid@ 232 to at

ate trav

t at .
RN CRE IRV
FI§. dptiavérgnmpbnal2s @36 U’GVEISB@alem drralvetse averdec242e@cbrds the initial
d. T 28
}ﬁ)gitugﬂv a%%&ll%g ﬂeﬂ%ov%%@n aséez% mot r%z;]é I‘%ctc%rldfng 5 és %Vfﬁe motor 228

tates traverse geari
Ctrwaa/ thesmovemgl ofctrayws Bﬁatioo mow erm PB& e tiseB roptRit diettions, traverse

t 230. 8 [0040
a%&{e’ez‘ért&%%@e rﬁ%‘émrﬁ Oﬂo a%ongﬂgp%g?m SW tcL tha1 can be

Traverse notor can ave

(60ap! ebv0 whbd bhAldiZfet MRS A tyhidR IR féa%ﬁ: o?ﬁwlhfn%}é&{t%letargets of

nmot or 228 prior to any novenent or urenment
VapiRnstsizes: tage igtagablyTyeanecied e adow sidh oﬁ@@@en atatso23f t Although only one

div@wBES & ilTRhRed 228 GIBYA-RS @g! R ltﬂ/-lj Qh&dl(ﬂ'{a% tg'gretv!;h%els could

start position by the noverent of travérse
bp ussd th Bold ex ek Yre Smtergprerto thuiditional drive geatingmey lseeadslbd deecessary

t2shdply PoRbr frdn?%%lﬂo?ﬂl%topﬁﬂﬁédt@tﬁ?ermggal BG ﬁeg Jhere may be

recei pt. of a command from conputer 340 ust rat%
aprees! t‘m idler phgeky wed todiolk the geitten iprget. tQV&lfé!ﬁB@l qyeoats (2.4 oval-shaped

cﬂibﬂh’ 056 &s BRGREANn 348, § Clﬁrtgxﬁettt%le Qﬁ’é Ll'lc@} foerPeSfJatsé BougBDf drive
s the novenent of traverse

a
Wge“é 3fdieptdyidjer wheels P4 o pdditionst oyal zlzieed @ltrtwsemar he added as additional

direBeR bor Aier %@éfs%ﬁ@ sideot I@(Sthtﬁﬁ n%t@rtﬁS %ﬂo%ﬁgn t&o&eﬁ QSCBare affixed
B' directions, traverse encoder 242 trac
""ﬁ%‘(’/ &xfainn Rlate 23 abwiyel adivsimenp 2%, allowe dorjmayeingnt offideiet whagl 244 to

pe’itﬁiﬁ difidr&t s} GRS tgé@ts 10MM Fllc@NRHEARARLEofUrivh thgél 394 and at least
tWé) #ﬁfter targets of vari ous Si Zes, are rot at ab
0]

| £ dtbeels 280 o Addifions awivelr adiustent deviss anay bzwdeg to accommodate
3 adﬁltiohﬂl&be Qhdels. Ve gblriny O5XRRRLs driSe lwhda §LM t@tr@tgte It \Mﬁﬁt@target to

.. drive wheel 244 addi tional drive

peE‘B{E ﬁgfemﬂélgnis’@@s%mﬁ&? ﬁPEﬁdetleané’“FWétl%ut ter target.

[006&5“ t Iﬁaa 3B 1{1 s\t:/rgtasg geil:(l;[l QICW co%%ut%;j gcuen?roﬁlgd Fﬁg g}?psératl}/s 200. Oval-
shaped cutouts 256 in target table 206 permit drive wheel 244 and idler wheels 246, which are
mounted on rotation plate 230 to be located above the surface of target table 206 and hold a
sputter target. Oval-shaped cutouts 256 allow rotation plate 230 (located below target table 206)
with drive wheel 244 and idler wheels 246 to be moved in the B or B’ direction, so as to
accommodate different size sputter targets and to allow for measurements at different locations

on a given sputter target. Movement of rotation plate 230 in the B or B’ direction allows



to supply power fromrotation notor 248 to the
additional drive wheels. Simlarly, there may be at

| east two idler wheels used to hold the sputter

target. Oval -shaped cutouts (e.g., oval-shaped

cutouts 256 as illustrated in FIG 3C) in target table
206 allow for the pass-through of drive wheel 244 and
idl er wheels 246. Additional oval shaped cutouts my
be added as additional drive wheels or idler wheels

are adde on nDt r 248 and rqtation encoder 250
Bt erstiolst R siPreBE 401 brPonhan &P g0 saipapt s st trgst o e

adicdibdloe pnhgizbefidl Howsoros. novenent of drive wheel 244
to permt different size sputter targets to be placed

WitdHi n Teoniha ot FIGT 3@ spurer talpeedss Wpbsidoebd dbtwkeansignetiamource 260 and

dit | t, .dev
e MGt o. Mot 3Rt Y Ena Rl IR BT podosa
B2, wathgettablegpeddsthl 1261 htieg couplodetoviheebla®442t OMagictd gource 260 is
ﬁra% ﬁo?s%sh%@%t?l%gnagxg%t egﬁn %@r%orddffc&gr rlltcontroi: et{ %134 aratus 200 can

asurenent’s a oriemat i ons.
PlaG mamefid $0u3‘# ﬂé@,efgr &amplp, tvicavy oft smuhtp tebtes tlmmiesohlbedday ASTM

e, Sy 48 LA e o
e éfhlsa%rrengemmmle\ds pmiterdaraeti26%todieatiate® BY ntOiedmt biodrive excheel 244
. (‘éﬁp&/&regﬂaﬁdﬁé‘ﬁl@%?enp{)f 15%2 stﬁe Snad gggﬂ%ﬁ@ rg:t ntz%ct with target

sputter target cutéuts OW o
talg 286 z@@h(qos@ascea@hb@pw tmptg:é‘is duwip she G&ionwi Ah dldfrusspé above,

rw'aﬁ(ﬁl plgtéé3 @R HeHRkd M}ﬁghﬁll}zﬁ(ihg opﬁ dﬁ[l? }éﬁ&h 1!0 %Jﬂﬁ:? g%lt?oﬁl sputter

direction, so as acconmo erent sz
tgrgthtS gpelew F”g@!@c &ield dPtBGt%ﬂ alﬁvmﬁretlﬁﬁdé deteataretus beamnoved vertically in

thk A beA elfech RGRLARNS spu‘&@r t g& 248 DS Lefefsotr@d %%t :

Movenent of rotation platée 230 1n the B or

[0oq4pCt iFee, Alil@Wetes 9 PPN LE thL SMguRk | BT E?sté‘f? 536 &b Untrol the
200 to p05|t|on a particular portion of putter

operipmofhs & meagueracht prarwHs REY nEE: ¢ llhwt@ t@éfr@@vme encoder 242,
tdddlerst AIMB 2T WokitiRg edcBddr!2%6, alfastnBUMbSF 21@&'&%011265180(16?’ 250, and

osi ti oned_bet ween mag neti c source 260 and nmagneti c
R ol 248 Ff?rcommCW§WéPWﬂeds‘6 gPe@anlgogessor 310, Accordingly, data

 afOAREdHY Eh e UM B bitRemQh@ldahhes, peresd ﬁo m&%?s 2194 28 and 248,
tat abl e pedestal 262 being coupled to base plate
aigh 50 mRERth 8facess¥oitt e GRpmand prpgestordB| iy @mmunicatively coupled by

cd&'iﬂrbﬁnﬂ&dﬁ@ﬁ?s‘ 15k )30 with GB8inuniCilioRPRIWR B3 ®f C&ﬂﬂﬁdtp%cessor 310 receives
controlled PTF apparatus 200 can__ rotate nagnetic

cuEds romrompyfer 30 asRd) tastrugts Mok 3140248 agf 3 Rraceqadipglygum on or

: offheéiﬁdafhﬁﬁ)ﬂédtéaqgr RAYoder3 Dbk, 247, %d 950 6&@%1@%@&11239&1 itnﬁﬁ‘ralatlon from

target, 258 i.s preferably he drive whee
the ™ of Bjlizacion witehyipsotiaie 31#5 érﬁ‘éﬁrﬂe nsﬂtcrréa%arsdm&m@}ent motor 214.

Chiapgat348 2oinaubRativelytbfledsingRYBABREatBhs KHid 326 Wi @6hmunications

244
network 330, as is external database 350.

[0045] Database 350 can store data obtained measuring spuiter targets. Data can include part
number, lot number, plate number, target number, applied field, average Gauss, range of Gauss
values, lowest Gauss value, highest Gauss value, or average percent PTF, any combination

thereof, or any other suitable measurement or data. Database 350 can also store sputter target
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(and correspondi ng novenent of idler wheels 246),
whil e not having direct contact with target table 206
whi ch could scratch sputter target 258 during the
rotation. As discussed above, rotation plate 230 can
be noved horizontally in the B or B direction to
further position sputter target 258 bel ow magnetic
field detector 210. Magnetic field detector can be
noved vertically in the Aor A direction relative to

tter tar 258 and netic_source 260. [0044]
%f‘l mags ‘iﬂFl‘a‘%ﬁ ﬁ’éif@gp%ef&4%ggafﬁ#aa? 3%%?@116?9%?@?41&1&?& pRstifications to

by stilemd &Gﬁlgttma B@Rirédnt bh@utt@ PeE. | TR efmpld) BatdbEEe 350 can store data
PG BB AL 20 S 05 L2 o oo
pesuteinoms ﬁﬂbﬁ)ﬁhedle HieGipplied| ittt oehé nﬁ@ﬁeﬂﬁ s&ﬂ:é’e tHeinaﬁgéJlﬁbrcent PTF,

A RN R %%@E@é}ll‘%@nfmaﬂm

B T T—
- b papgnal, mn@mmsm@cmv vBtelss t@mrma,rmbrqahsl@mhmre or any
- GG fbt%l kéﬁa}}estﬂl ¥orﬁﬁﬂi?1%\gg\i<p %o‘h?p”?‘f'@h& % 1gﬂude nGR)VOI”k card

320 wth conmmuni‘cati ons
B2 oy interlhaing Witk ormmwistibrsoretvorkhPif tor tra@st it axa‘h:dcelve data Computer

- 140%hd WES ﬁavg‘HcQEsS %%'rur&%% a@g}g%rgrﬁggl Ecglﬁt?g gcgil%g gz}%a grﬁxérﬁansverse

on or , rea ta co
RERfeD 362, Eansyesseangter 224; tioaitipn ghdoder 226 ewdivstttientnmbiooAl4, rotation

- dnB&ier E%otaﬁfn anﬂoF bﬁ 'a:%ﬁ& 133?00%%"011 §ﬂ) %ﬁﬁ&gé%g@ gr W{h%xhgata storage

traverse notor st ment ~ not or
ogagyeied te c?ﬁwmvp@atqnv @P@Vﬂd@ é%ﬂ etl magiatig ﬁﬁdjird@tmt@ate@ meagnetic field

deteBikr 20 T dnlkidr ABHUR gﬁ&koo‘wﬁyro@@hﬂ)g%%?@g 601§§inétﬁm thereof, or any

ext ernal dat abase 35 Dat ab can stor
odfist shitable deviced PRE a%ﬁurqwnts@m maps of degputter tafst, ar ohar surtable data or

ihBhES cRdE res&itmgﬁn opefitor BHARMLy 34 at € nunber, target
nunber, applied field,” average uss, range of Gauss

[MR7LES AshineRstd PSS, Hﬁﬁﬂﬁ?er 450 SR 88 borkBRMES VA Muple@%o Teslameter

Bg¥§%fg§ percent PTF, any conbination thereo or any
gnefic field prehesifiOe isre nerenefist field probe BAR eradsthe gmagnetic field

. sﬁén%th %&ﬁi@tﬁ@ Blébiteihe spfi@L argel OndPTsIARRS 38E RELRLE dnd }quantlﬁes the
0. Database 350 can  store predetermnm ned

agpcte f‘% [EsTstion fromethe Protie; avf efls Fy Soblectofodaia e femputer 340,

TedlanSddi 360 fand fagRdtis -fiefdOproB 8PhBy a8 baRaSEInIPH £akele device as a

store %3 related to p03|t|ons on the sputter target
Aetartarieh s ergstie figld detgefer D\0H sy FiGT A and FIG. 3C.

Tmsﬂﬁﬁﬁﬁbdﬁbhﬁnm%atiﬁlﬁsﬁ&&! ied field of the
magneti c source, the average percent PTF, average

[0Ba8]SS, F I(‘élﬂgellusﬁat@?d.);&&lal adhymey¥héwat 4 xﬁﬁlgnétlilﬁﬁeﬁpaetecﬂﬁ' afdWhagnetic
ﬁaa I;lf:tec;torl‘lm da ngl aesse!mq) y us %or tl[l]e mechanical PTF measurement stands of FIGS. 1A-
1C and FIGS. 2A-2C, as well as the automated PTF measurement stand of FIGS. 3A-3C and
'FIG. 4. For simplicity, the reference numerals of FIGS. 1A-1C and 2A-2C will be used in
- describing FIGS. 5A-5B. As illustrated in FIG. SA, magnetic source 122 is located beneath

target table 106. Magnetic source is held in a particular position by fastener 126 and magnetic
clamp 128. Sputter target 118 to be tested is located on the surface, or just above the surface, of
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100461 Conputer 340 can be a personal conputer, |aptop
conputer, mainfrane conputer, . dunb term nal, Persona
Digital Assistant (PDAs), wireless termnal, portable

t el ephone, or any other form of networked persona
computi ng devi ce. Conputer 340 can include network

card 342 for interfacing with comuni cati ons network

330 to transmt and receive data. Conputer 340 can

al so have processor 344 running a programto contro

and collect data fromtransverse encoder 242,

tarzheiblerl 8@ NbgwncﬂaﬂdapamiUEommﬂh@ﬂ&ﬁquﬁﬁtdmdﬂ&&pﬁmnhms132

g%&’tgft gﬁ)i].'gs;‘hoegdce})?gctlﬁsg Ela g%g‘;ﬁ A Blé%ﬂﬁé ?r %Dc!lrectlon relative to

smﬁﬂageﬂlﬁbnnected to connunlcatlons network 330, a
netlc field detector (e.g. magnetic field detector
@ﬂ I TedGapRilbstraem parin neemetic view ¢f pr oo’ e Gnageetic. fleld detector

Wn@%&’ﬁﬁ%ﬁ_? @R hRBLEA] PT ﬁle?smémeﬁ’tt Ej?lﬁs ?:T"ﬂ 63D &d 2, as well as the

devi ce neasur enent at a, sputte
uigrepind. PO measaiemsnti stansl @f qBIGS. O}A-3¢snfa@ﬂ0l’ﬁmﬁ ¢ \esipushexemplary

PERIRRLRYr iR p?e@en@ REER{AT SRR 'tosﬂl(}agA?’lé‘I@- SE ngéiﬁtesﬁﬁagnetlc source
illustrated in FIG 4, conputer

123 niaigH tehdg 10petngd spwigplorsgt 18- H@w\e@rﬁeméﬁovedswnweld detector holding
AREBL 400 &1 BHSusPIHRBImRAN. of%@ﬁx@seﬂﬁ&@&ft&ﬁ if el 19@‘17@95B and in

370 reads the magnetic field strength transmtted

ottt RETSpSt ter target and Tesl ameter 360
rprets uantifies the magnetic field
[*"?#"E mﬁﬂt’ ?@ Plf t‘fsh"e cIgpsplsefionsl ye é’ﬁ d8 IpEvedmpgctie feld detector
l?mﬁrlig as@nmgmbﬁr&mg A GhriousT @%in@m@x éiﬁboag&n@mﬂ tﬁmaeﬁtl iivention. FIG.
probe ned in a S|n | e .
s als Sagncic BB IOE 4T af Beliar Biot Grert LcwHER B Bghredeld it

- oldgadtid fibhd @aéotir hdlding hskdistly a0@d Hollidy fastertfs 237G whick ard Greferably
a (Gaussneter

| Tesl anet er .360 stituted
- STEH%Y) St é‘“agl& f?slt%ﬁfs‘l"?ha‘i“ﬁ‘gt“bthﬁ’a ma‘wgrv adipied g ke Goniagt with insert
420 empreedin Msdri 4d0dwileh aca{gﬁmlc aﬂr?di FOMIRE bhds€mblf i400.d il @drRGE efemplary
e or t nl ca . .
ooy, BRERE faritat GP mep eesiorily B pasis dEY tahs Wgtsied in EIG. SC,
- maghdtic a‘ﬁldtd&&ctau# mﬁabeﬁudﬁ'&ﬂ: wntlﬁﬁusweﬁrmn tand nagdtiO il ld&Setor holding
IClt

C S| refer ngce .
o asr?ﬁmrrgl 4?‘2 sugh ﬂfgf @Sgaﬂ ‘Q% 5%“’%@ ﬁ‘é ‘Wdl nggnelig gaﬁidﬁtec‘or 410 (ie.,
thdeesd of hllagrgtld:ﬁ@ﬂ;.deiﬁdioﬁﬁﬂ l&Sltddh]éleEdnE ﬁ'bﬂig;hd $pultdr@rg&Pand one end of
ourge..12 | ocat,ed beneat tar t ta
i BRRRGE BORIE GIER 20 ol Bt B e pr e e AL A B pe of i
- gdpy440a &t tamen rﬂﬂﬁmﬁs thosdilg)a ellamGge ﬁﬂs&[ﬂ@d lagl&ﬁagiibﬂlﬂ figd detector 410 if
e surf ag

b e gl e R Saibry fod G5 B rg » ser rge
(eihgpater tudet £18) AR toays 4y madylle dgréatd@liadl oneduli tb 000P fiehds, or any other
sutlt%‘lc gaplto pre\(/entad%ngg%%rf%agne%c field detector 410 and allow magnetic field detector
410 to be able to detect a magnetic field. Magnetic field detector 410 may be a Teslameter, a
Gaussmeter, or any other suitable device. Alternatively, magnetic field detector 410 may be a

combination of a magnetic field probe, and a Telsameter or Gaussmeter.

[0051] FIGS. 6A-6C illustrate cross-sectional views of the magnetic field detector holding

assembly according to various exemplary embodiments of the present invention. Magnetic field
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Support tube is held by cross arm 112, which may be

nmoved in the A or A direction relative to sputter

target 118. [00491 FIG 5B illustrates a partia

schematic view of an inproved magnetic field detector
hol di ng assenbly for the nechani cal PTF neasurenent

stands of FIGS. 1 and 2, as well as the automated PTF
nmeasur enent stand of FIGS. 3A-3C, according to various
exenpl ary enbodi nents of the present invention.

Simlar to FIG 5A, FIG 5B illustrates magnetic

deterior Bolding psserpbly 54t has ypytespori@: 518med loet nosiont 539 gBar exangle, upper
mVﬁbymHZmﬁ)é/l%ﬁjgmﬁﬁﬁf inGheb,i Bl ‘fbuﬁé%&ﬁ&@fzoflﬂiﬂiawa length of 1.50
assenbl 0 of various enbodi nents of the present
inFRFénthB?f pogtiophdRrhap guier eylinde 539 mgd jigner preySHer Tt aiey 540 may
dcBorfithédatewmagh@R IR delebor €., inlabhtit 8l @Ste@or 410 illustrated in FIG. 5C).
cross-sectional view of an inproved nmagnetic field

[ﬂEﬁl’ﬁPCt ®HIG. BB itlishgteR 3@ syciafl Gigh BE upfer \b@fﬂoﬁuﬁo deplctmg outer
f t he pr.esent |nvent|on

nbodi nent s
%@%892‘5 Fad HRg e 0 i R R T atgg G40 may hay s wafnﬁieh of 0.19
in¢leE hid AR cyliderahay Havd Aldibi@ér J10J408 Mthdai N magneti c
field detector holding assenbly 400. Hol ding fasteners
[AG3] whicwkr puriionfi26 fneaydiale/outaeyidmier $80 ant lreier sd 5G| [ner area 560

th ad stablll adj usted to mma
rh B deEREhodMl b iR (R st o o B, 36) AP 55, sisegt il doector
lmgﬂeﬂ“eki deteetbri 19l hirated mﬁ@rﬂﬂ)yF@ﬁGﬂamﬂie} i@t areal360 may have length

e di En ast ener 430
pr é{’igr Z%F%/b {T?&fnas? ic PS%IP m&{’e ? 9P CRCL ﬁ%‘éf pf Quter cylinder
58C 1o “’QO'iﬁOf | Rrefiratit @ptndrg AX0miag aﬁiassuet fastend (\mgt hastener 430

Cafl det ect .
1Igdsg§§£ng{)fn 0882 tonﬁcg nl%éetd tgroPgGh ﬁlle OR%H%% se{:ure 63 tngv\s;éaré r{e & insert 420
ilbydatest lnri‘é@ﬁél)i Ereflargdily Odenlm?iSOrmaé!b@ tifreaded (e.g.,tehkd-¥rdp arf any other

stiRER etil}egdl.ﬁ%) etL qn)cgn%n? Qlta{%r ﬁl} threg e%t & genaedj( age nts:::rfe\ravooqJ tEer suitably
sputt d on 250° (3 t
ﬂE?ﬁderfastpmg&dmCAB Ooutlmacnflln@rsaﬁliOal@é r5150 m@ ptdﬁealzlp maﬂefrom 0.750 brass
rJd,a 51.91%5%?1 arérbﬂﬁp LEIFBI@ ggn %1%&1 28R llrﬁr%% Etﬁl‘eléeﬁl% tlolé:faace levels

mnim possi a ne
mggbewsted in thm @napfifactyre @h éteu e&pnfeme Kelg. déemlt&)frl OHBDditagof magnetic field

dRS5E Tlahe 400mPY, shpisert 420 makes contact with a
sputter ?arge P g., Sputter target 118). Air gap

[0@4@ neyGae ’Lgr?%aflﬁEtra&J‘@r@ssogectﬁ)gMaéue\;rso dgthg%égn {bcﬂéé 'detggtor insert

any other suitab gap to prevent mage o magneti c
asperghly) agferding lorvana G %m@plam enbodinemist ¢fche p@se@t mmpo rTurning to

FI16ALiBseh& 08 R sﬁm@rpwgl? foﬁgﬁudﬁlar'@g ﬁé b fo, &tk d magg&l@ %Efd(aetector may

field detector amef er , ussnet er,
- beopreferablyoplped. §l9r Pwpé‘: dengitedinal Aperdnen6t0l way havermginweteicof 0.060

mEHe@ hin@ie4i &8y e ¢1finERIn REFRS. 78 OMRIARE 666\ mBY hive TRHAREH: 6f 0.400

field probe,” and a Tel saneter or Gaussneter.
inches indicated by the D-dimension. End cap 620 is preferably located at one end of insert 600.

For example, end cap 620 may have a diameter of 0.60 inches in the E-dimension indicated in

FIG. 7A. Insert 600, for example, may have a length of 1.00 inch in the F-dimension, and end
cap 620 may have a length of 0.15 inches in the G-dimension of FIG. 7A. Insert 600 or end cap
620 is preferable made from Delrin®, Teflon®, plastic, nylon, a non-magnetic material, or any

other suitable material. An advantage of insert 600 or end cap 620 being made from Delrin®,
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[00511 FIGS. 6A-6C illustrate cross-sectional views of
the magnetic field detector holding assenbly
according to various exenplary enbodi nents of the
present invention. Magnetic field 12 detector hol ding
assenbly 500 has upper portion 510 and | ower portion
520. For exanple, upper portion 510 nmay have a |l ength
of 3.00 inches, and | ower portion 520 nay have a
l ength of 1.50 inches. Upper portion 510 has outer
cylipder 530 and inner area 540. Inner area 540 may
lloB nrrkasis: @vienrppranjeactic pateriall oF arst efher (saitayle materiph ést thes a sputter
fateRl RlayflRdt 96 ts@thrcHeliQr idsdrl 640" BBl chp 6 H0! ke Sntact {vgﬁ)%)target Also,

FIG 6B illustrates a cross-sectional view of upper

1357t 408 n=g e erigrssiserne mgchatied deforntion dfam asfagiensn dui ¢sn gpinimize any

PUt@@alodhthagd @ a SeaRERIL Sield &H?e%for o 5&Qn5m¥hlm\4ﬁy e over-tlghtened
i nches, outer cylinder

glane er of , 0.19
ool eheuisg SO0 gl TopExHEES, {l@yeesdfmmiéﬁ%m?seﬁ gHfGimension
iy at Qe B 1.UBE IDifiMeht R6l8an 2 36V e B ithy 1bB NQ iR 118 Fnanbifeturk RNBE elements

ea 560 __may accommobdate an insert (e.g., insert 420
@O éPG’TG%Q:) as well as a magnetic field det ector

eti e det.ector, 410,illustrated i
BT g el P e B Sfy TapEeer i e Sipsnaad dravings i
intandeth asaiy désa‘lphoﬁ Gf ivatifigsembopieientd (of RO ifkaytidhearidr Mok Antended to

urf f outer C 0 to i,nner area .
%f%ntpéle f . ryaBIP od1 a&ggoﬁwvegﬁiqn ey qe a%r?%ﬁ%cf The detailed
S d@@ngt.lqn mﬁlﬂeemmﬁd Bﬁallslﬂ)ﬂ thslbmlaisedf prﬂvdﬁh@a tlﬁﬁ).lglﬁ ondaBtanding of the
ed hrou openi
- lﬂﬁgtgornt i ulilthrea Bagen g &“ d 1n ?hﬁ l‘gﬁ;(lnvegtlon may be
poysace ngitis8o0 tlnmg/ sperifichdesitted If esogxe, m&tarib@s, Baeit &povat s&mfures and

c?%ﬁbg]-% Y eah&g‘l fl hrener "g)fo t om%? T Wg‘i gb(f?‘f’{gllg the concepts of the

inygiiticab| y threaded fastenlng deV|ce) Quter cylinders
530 and 550 are preferably nade from 0. 750 brass rod,
[MS6houljis laldyrsmothémt theispecibt erdpon hivegehetof steprein drei Iutbcesaag/dlsclosed
mk%ﬁ eH ?@XEJI {;prgﬁhgsr Hi& Jpgﬁ/ gés%n p[‘@éf I‘Egs H?se&d!ergtood that the
nu act el ene el enme
e SISEP@E Bgigr Olehlerar)chlof)f fteng rie therdcessbdmaydies emtr@gedmhxih regraining within
tlé%@(ﬁ)gb.»lf MIG%Q&BIH [dQsQl%éL]re F&‘ﬁ?&ﬁgZxﬁ%ﬁé&ﬂ%Ht&@%ﬁl %ﬁngs ]geient ?Iements of the

cross-sectional views 0
viripye§ieps ims spmple ardercand ki noyymeant toghrei lisitsd ¢ocdprpieaifip order or hierarchy
peihRgi ments of the present invention. Turning to FIG

7A, insert 600 is shown wth | ongitudinal opening 610,
008AT € PheMBAAGE! Srdstr@ive HRHEC A ck B YnodtEs, pEl?cfu?tg aliedrents, and/or

pl aced. For_exanple, |ongitudinal’ opening K ave
compapeRte deteribed an oBonedfipr eith dbe | ertiodintenty ldgsclmé erein may be

m%‘léi’deﬁﬁ@ ot ﬁk'ﬂfoh'ﬁ'edl:v‘/lgﬁ geﬁera%dsyﬁ%etsso@ andlﬁﬁy s@rﬁ‘l’ﬁm@essor (DSP), an

i.ameter of
application specific mtegrated circuit (ASIC), a field programmable gate array (FPGA) or other

programmable logic component, discrete gate or transistor logic, discrete hardware components,
- or any combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be any
conventional processor, controller, microcontroller, or state machine. A processor may also be

implemented as a combination of computing components, e.g., a combination of a DSP and a
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i nches indicated by the D-di nension. End cap 620 is
preferably | ocated at one end of insert 600. For

exanpl e, end cap 620 may have a di aneter of 0.60

inches in the E-dinension indicated in FIG 7A

Insert 600, for exanple, may have a length of 1.00

inch in the F-dinension, and end cap 620 nay have a

l ength of 0.15 inches in the Gdinension of FIG 7A

Insert 600 or end cap 620 is preferable nmade from

Delrin , Teflon(r), plastic, nylon, a non-magnetic

G erpegpsor g pl Of SR FFEPTOGSITOr A BRSEOT MR ERCEIProcggsors in conjunction with
atsarbRIR aff othd S@hlcofra@bn.€nd cap 620 bei ng made from
Delrin(r), 13 Teflon @ plastic, nylon, a

ﬂmasmagm&t mahcrmt:.emgahhmoaes&méd of ERhectibh AR R bEifdet disclosed

[E e SR —
tnaf ¢pathinafibis 6f, the tWAs €A tsof60fle MBYUIE KA FdsRIB G RAM Bremory, flash memory,

anlcal rnatlo a fastener can .
m ni %er?(éry '3&5 lﬁ %Btpgg’%ﬁlﬁm[’@ ?gﬁﬁﬁng"ﬁs glsg’i gfeppovable disk, a
BRI por dny otheafofa F etoape widich kieyn bethover A ighieanalium may be

t pal o en n 10..ma for exa e,. have .
AR D e BRET WA B0 ool B AP o o . write
irfo@natioB to, Iﬂlefsfom’ge ntediuol Brthanderdagweths siotige heditmethyibs idtdpeal to the

dﬂ$l yf,acture of the elenents 600, 610, or 620. [00551
8etalled description set forth bel ow in connection

§9H1 t I'ﬁLe gﬁp%dexﬁ crgﬁgw\{s g%gncfa& to én?l;lg %S' ptei;]sgf? skﬁl\]/eéi An the the art to practice

descrlptl var i ous
thherrioss emphodimentsWidesdbedoherqim p&faegvmnochmnmlty tlfesliﬂm:hodmmhts will be

rlezf(‘hlwgbﬁa?enﬁ tbetho&vﬁcgied QR @g?ggeh it qq-mmppg élgtgnﬁg herem may be

description I ncludes spec
agpliegy Qv ptlisnembodinntso u Jhuy rﬂ!@ m@tlain d:engotoﬂltemh@ to be llmlted to the

: elﬂ%&ﬁﬂﬁaﬁt? Qhowﬁﬂ’(é?e\ff Mout Lstto W al:copﬁdQR@ﬁﬁlesQ{gFg c%gglggxﬁ Svith the language

' led in the art he 1 nvent
CB‘% thbeistp igferenesute apitéﬁysn@pébfv fingnlatas mtlngendledl temp@ “one and only

ob&SHARE esﬁec:lfY(\ﬁil)l' sév( RV, e’ dhbHedne ogrl'gor 6 O'Hl)loﬂglgﬁl?al A& functional

0 avo

shown in ormin or
CRHHERES A @eteff?@ieef@ ﬁéglplv@ﬁ@ﬁ embasliméntsdspribedthrqugli®6 hisl disclosure that
aﬁénmt QOftel Rade i %SG ftb Q;h@s% lorfihary! &lRC Px\é a?{ are expressly

steps inthe processes I scl ose IS a exanpl e
insorppgted gremyefatchessand Bresisignded dm belenspgpespaddiy dheedigims., Moreover,

. nbthink 5113913%"&}6‘?{9@ ihfafded th Be d§(ﬂ€ﬁ dd 4 1!0Cth9 8L Ogar és? LR WEMer such

of steps in he processes may e rear ange
d?@ﬂ%r%xsr?gpwtweﬁtedtm dheseleims. g¥o elain pemensngt tagbesesingtmgd ander the

- prbbRioACSOIEPERY, §912TBk ﬁ%}' gaﬂﬁ gﬁ_}‘e@' &mﬁh@%{b%ﬁ;r 9Jc1téJ‘lmeg the

varl ous steps N a Ssa are n
phgase| “mepsclyr’t o, intbe spse of ﬁun@eﬂmddémmotbe lelegnenl ig lageited usmg the phrase

“step for.”
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presented. [0057] The various illustrative |ogica

bl ocks, nodul es, circuits, elenments, and/or.-
conmponent s described in connection with the

enbodi nents di scl osed herein may be inplenented or
performed with a general purpose processor, a digital
signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmabl e gate
array (FPGA) or other progranmable | ogic conponent,
di screte gate or transistor logic, discrete hardware
AT ISTCBAIMED B3y conbi nation thereof designed to
performthe functions described herein. A general -
pur pose processor nmay be a nicroprocessor, but in the

alternati t he cessor conventi ona
processor’ XS pespeofiois dstesior ?@%ﬁwwﬁ% PPV fo5 agpass-throvgh flux

MeGienent aﬁbaﬁt@@ﬁﬁﬁ@ﬁuriﬁ@&hr@t§ébnﬁﬁsmgﬁp| emented as a

conbi nati on of conputing conponents, e.g., a

conbi matinsen vofh a légRudimd openidg] whedo feOogpesagrof the insert allows a

I%ngl;é%:l ttlet(l)%/ %eggcg)?éocbcolgcageﬁjeu no%hei'emoeﬂe %nr%ert m%%ﬁgd (\:N(l)trhiél the magnetlc field

@tpytoohdi@ng ssaiblcend i guration. [0058] The nethods or

al gorithns described in connection with the

- enboditnet onelifastehas stiereinethe jah leasiyonb dasteppopisesd thiionglc ot lgast one
d @mﬁ?fnqm@ﬁlggneﬁ@ﬁé}d ﬁ&é&%ﬁﬁﬁg&gﬁl ﬁ?se \Vﬁeaég.n hmf fner is adapted 10

processor, in a conbina et
berdiypted Fmveqh@yﬁﬁdﬂe covplRAih Weenipsept, sofds 4e holdréhmmyet’t at R@M:determmed

1 ggybgﬁ RM, ry, registers, hard
H%iﬁgu%Féﬁ%nvab gﬁgxhwﬁﬁg ﬁEONl or any other form
of storage nedium known in the art. A storage nedi um
may be coupled to the processor such that the
Pr OCE3.SOIThE aphafARGf LIBEOT, RBkleRhd QM is &thridéd If@ non-metal material.
dinformation to, the storage medium In the
alternative, the storage nedium may be integral to the
processor. [0059] The previous description is provided
to ensabl &hemppapeussafitidii 2, lwbdreinntht i@em s cdnprissdacht Detn®, Toflon®,
ph ¥ rgm%gggnt%ent escri bed herein. Various

rodr T caPlonsr?§ P8 Blhodi ments will be readily
apparent to those skilled in the art, and the generic
principles defined herein may be applied to other
enbodj HaTPES Gl b
limt ed t 0 tﬁp n%it %S(msntg r&eﬂﬂé da%sGBﬂ?%i alteoaq jgost one
opcag e magretie Geld dsteqstpréwbhxmsmhftls thicaiedt he | anguage
clainms, wherein reference to an elenent in the
singular is not intended to nean "one and only

5. The apparatus of claim 4, wherein the least one fastener is at Ieast one screw that

is threaded into the at least one opening.

6.  The apparatus of any one of the preceding claims, further comprising an air gap

between one end of the magnetic field detector and one end of the insert.
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one" unless specifically so stated, but rather "one or
nmore." All structural and functional equivalents to
the el ements of the various enbodi nents descri bed
t hroughout this disclosure that are known or |ater
cone to be known to those of ordinary skill in the art
are expressly incorporated herein by reference and
are intended to be enconpassed by the clains.
Nbreover nothing di scl osed herein is intended to be
dedlc t he lic regardl ess _of whether such
di's cI Péséﬁf 2y 9ns ai-the @ercpding Hams) whepgin thmagnetic field
détammhendmgammms i @ripBsed QNBrhds WL nd e BMmelid¥ated . OVi Si ONS
of 35 U S.C. 112, sixth paragraph, unless the el ement
is expressly recited using the phrase "neans for" or,
in the case of a nethod claim the elenent is recited
usi ng & heTlxhappeetus "of tawp oficoof. the plebeditfdATaiinS, ChoMiVER hSgnetic field
é\%%c?f g}tagiil%t %s?enylf ggssg { hfe‘l“ LP%HIO? loalnﬁi ! n%%’g‘i Sgrtlon atnd wherein the outer
dippeteranf the upipar pmﬁ!asmlftsmglam erreg,eetl o th@mrdxfsnetﬁg of e lowesgnton.
with a | ongitudi nal opening, wherein the opening of
the insert allows a nagnetic field detector to be
| ocated, and wherein the insert is |ocated within the
magnefi ¢ Hieetparaye ob anopnerd] the prgcedingesiaimy.: wharin the magnetic field
defamt halilifg hsB&hIRN Bis,an WIS BbBod Hﬁm@ta fr@asier AR et ARl SN er portion
asses through at |east one ening in the magnetic
V1B & erape Enes dispiet 30 Vﬁlﬁfﬁalrtaf gt ingit fisgpeser o ssethym or equal (o the
sbasll emerdidnset@dapt ed to be adjusted to nechanically
couple with the insert so as to hold the insert at a
predetermned |ocation within the nmagnetic field
hol di ng assenbly. 2. The apparatus of claim1l, wherein
t he i h&erAn ipparsosfor daathihg the pas thieeigh Flutred £9)i@dr targeBcomprising:
The apparatus of claim2, wherein the insert is
conpr {as e ch radgn®e] spumd gengrafiiefd mappetc, fieldpaasng through/thosmuttartarget;
a non-magnetic material. 4. The apparatus of any one

- of thé presgadioniipld etbate, holdiey eisemlily daving ledsstrt ovith a longitudinal

opRETY Weﬂefﬁ tﬁ@ﬁpr eag%gttﬂcgngehzedlﬂgwgﬂrﬁgﬂé% fn?d (ﬂ!{t&%r to, be located, and

assenbly is t he appardtus o

: “(kﬁ@lﬂéhwnﬁenes lopatert withieth mprstie Field detedtor hobiite a@mlbbc arhy

that is threaded into the at |east one opening.
(c) a stand configured to move one or both the sputter target or magnetic field

detector holding assembly.

11.  The apparatus of claim 10, wherein the stand is a manually operated mechanical.

12, The apparatus of claims 10 or 11, wherein the stand is an automated pass-through

flux measurement stand.
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6. The apparatus of any one of the preceding clains,

further conprising an air gap between one end of the

magnetic field detector and one end of the insert. 16

7. The apparatus of any one of the preceding clains,

wherein the magnetic field detector hol ding assenbly

is conprised of brass or a non-magnetic material. 8.

The apparatus of any one of the preceding cl ai s,

wherein the magnetic field detector hol ding assenbly

has a upp%£ portion and a | ower portiaon, and wherein

the odter ThgPREfusof 31y CRR oLppar lﬁotpt% Wherein| the magnesip source is

ftatetqgial to the outer dianmeter of the | ower portion.

9. The apparatus of any one of the preceding clains,

wherein the magnetic field detector hol ding assenbly

has an upper portion having a first inner dianeter and

a | ond#. pdhe apparatub efdng gnaocfdgionth ionidewhaéia tetissert issdothprised of a
er el first inner dianeter is |less than or equa
eIEﬁmm%%%ond i nner dianeter. 10. An apparatus for

determ ning the pass through flux of a sputter target

conprising: (a) a magnetic source generating a

mignetls C TicClpHarBds 8f H&m! 1Y, WBGBintheins Pl ok Frtls%fi 9f Delrin®, Teflon®,

Pnetlc I el d det ector hol di ng assenb having an

Rﬁ@% Mo 4 & ngn-ragnstie walerdl  openi ng, wherein the

opening of the insert allows a nmagnetic field detector

to be |l ocated, and wherein the insert is |ocated

wthin tth net| f|eld det ect or holdln assenbly
~and ( 23 gﬁ§ta fa%ﬂ? %%Q/‘Q lénﬁh%?‘ %t“l‘?gf‘ﬁlé’ Held detector
h@]:ﬂllutgt &BSentb&l’ mtat m‘astmﬂ@ fetch&, Whetifl thedatiQet @i fdned lﬁl@ses through at
305 et e D B B oA SR e
. afdpecdatoplaer aijlls&d(]:f) Iﬁécﬁmmll)l@otqﬂc ¥ith @it o b ﬁ&lgnﬁk irSert at a
‘ auto rou measur nt stand. 17
e e e A

wherein the magnetic source is rotatable. 14. The
apparatus of any one of clains 10 to 13, wherein the

I nserfs I gug QMM%Q cB{m -%, wherein the at least one opening in the magnetic field
detector holding assembly is threaded.

18. - The apparatus of claim 16, wherein the least one fastener is at least one screw that

is threaded into the at least one opening.

19.  The apparatus of any one of claims 10 to 18, further comprising an air gap

between one end of the magnetic field detector and one end of the insert.

20. - The apparatus of any one of claims 10 to 19, wherein the magnetic field detector

holding assembly is comprised of brass or non-magnetic material.
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non-netal material. 15. The apparatus of claim 14,

wherein the insert is conprised of Delrin(r),

Teflon(r), plastic, nylon, or a non-magnetic

material. 16. The apparatus of any one of clains 10 to

15, wherein the magnetic field detector holding

assenbly has at | east one fastener, wherein the at

| east one fastener passes through at |[|east one

opening in the magnetic field detector hoIding

appar and whergin the,fast IS ted

e sl T TR P 9 BEUTS T 49 e o (R tengty G detector
bddihghsderttitghisnappér patuoﬂ andd lededt Iﬁ)liﬁﬂnnﬁﬂ wiaead the Butv didbhdier of the

n |eId n 7. The, apparatus
SRR e ey Sl Rl e FaREE e iwhria™ 1 he
ng n_?_tﬁg c agfbe legatiratg§ I)r,fea%&l%ée ?np %]IJ}Q \?\%g ?Zée rnTJHff-r m Iti?e r%zgg[neetlc I{Qd detector
hddingaseqmbilshag fan bppgs pordenchasivg e irst atr didngetdrkndaldedr pantian having a
&E&d%ek‘ ﬁﬁﬁltetelo Qﬁd gﬂé—?ﬁ qﬂi’]ﬁég mm;l: Qﬁan?e?e? ‘fi‘sr égsutﬁanodr egﬂéi 1QU8 second
of clainms 10 t er conpri sing
paer disexicone end of the nagnetlc field detector and one
end of the insert. 20. The apparatus of any one of
clainms 10 to 19, wherein the magnetic field detector
hol di ng assenbly is conprised of brass or non-nagnetic
material. 18 21. The apparatus of any one of clains 10
to 20, wherein the magnetic field detector holding
assenbly has a upper portion and a | ower portion, and
wherein the outer dianeter of the wupper portion is
| ess than or equal to the outer dianeter of the | ower
portion. 22. The apparatus of any one of clains 10 to
21, wherein the magnetic field detector holding
assenbly has an upper portion having a first inner
di aneter and a | ower portion having a second inner
di aneter, and wherein the first inner dianeter is |less
than or equal to the second inner dianeter. 19
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