4 1,107, 305 FI GURE 16

schematically illustrates a thin |layer of alum nium intimtely bonded
specific nethod, utilizing an electron beam thereto in accordance wth the
present in- for " scribing” circuits on a substrate to vention; form
them by | ocalized reduction. FIGQURE 32 is an el evati onal

sectional -5 FIGURE 17 is a glctorlal view of a fraﬁ view, illustrating

t he bondi ng of a semi - A OSPE@IFI@)@’!; Ning a pair of

conduct or body- onto the al um nium @?Qﬁ&% uct or networ k packages,
and illu-. of thesfAmna «\ illus rate Stratirﬂzf@?égﬁ
embodi nent o t o7 - ﬁ’ gt of t é

i nvent i ofi~; ,/ W Pgl]e of Ap ﬁ!:a'hS ltld Hﬁl{g %@?o FI GURE Nb318585 /85

It Aap‘tcatg»na;nackrnbddhme iates ot ctmeiriva] 09, GOTAD on

l , 1
RS B Lo SSBL P ARE O Sl >

Rl = C e Cinplbte tSPEifiodtdn Gablishéy X NIOEL, 1968. Vi ew,
|IIustrat| ng the geweP y t hr 6@- @iroranCopyright 18683URE 19 i s an el evati onal
view, par- sional configuration of tThe inductor coil of 15 tially in
section, of Imles(amptaecebeﬂyR(mAF R]’ 3B\1Y, °F1 2FX, 2G, 271, 2K, 3W1) B3

80 cl uding the body i | I&;‘ﬁ{#’e& %‘f@&? éﬁ 2%3{& ggﬁﬁiﬁ
fragmentary - 18 joined t ,41: eﬂlNIM (18985, S@dBxrongbcyi ew
of a solid-state transfor nERCHN1B2CaSENB 104, tPhe ipF.e BRIAL 1PHydf)ti Bh:S .
accordance with an enbodi neARE, (ﬁ”tXt 168X, 6C6XFF@JH‘:‘%D“4 dA% TELACTHIBY d’@iﬁ? ;am
illustrat- present i ;vg(r}té?% dand 20 i ng pertinent circuitry. carried by
the com FRGURE-38 05 cherratlc fr posite body of FIGURE
19: secti onal Egg%ﬁ%@?@‘?e transf orner

FI GURE 21 el%ctgq[ isgﬁﬂgﬁ ec éﬁct@e Eonhxﬂe% ﬁoxﬂﬂcﬁ% %ﬂ'h&ﬂy‘fa'nﬁuféﬁ%%&&eg rom

t hat of u0| - forned

cl,rcu
thereon in accordance with ﬁ't"’heé’ vylﬂhﬁ CIREg ﬂ?‘ftgt "533 haracteristic feature

of 25 present i RYEREkQN Insk SRl feldrbbhrdo) Chidd s ods hztv@%e&rﬁz?é?ﬁfmcérﬂ%@d?t I on
is theysel ecti yeoftition oHnized hécaSEOLNRE andatvrar i @usccasidaed ¢ Dmeamss:p

tion of a port la\tzvmobtrhenﬁtaretqf(ﬂt?&lW@ﬂffI Bniteé g bloéiﬁlfémg 2 PR 22"-‘4 lz“ .2 SS‘C‘
el evat onal c%f\ ponEER of f s/ B nltté‘f egt"ecﬁﬁcﬁ PRl B2 P9 ,%Iﬁ&ér

tcaOfdo Shefe x@c& ré &n ttﬁm @atisQétory Q&e&rt@n sf) Gb b]Qﬁ\tldnE} sai d
body. 1In Ufbr ofhidnhee Ip ythexf a Eh@ﬂREaQ be ahd: theys pdb!i@Si)Wta emazkal| disatifvat-z8nes

Wil be Surfacgraz.e%@shé 9 tfog% iculz h%a‘r Hﬁsgfg‘gﬁ;ny e uncﬁgri}sor suppoeiéts r%lce ir.e.
et *tg o e T S ULt

bottom Vi ey=of
el ect‘r.;rc bo% ]
i nvent on; w4 NI

tially in se

t.hey wi | l eX and e ture 'betwee dectiic and conducior
dielectric b dy Thily c}!uon T%i@t%fl ®UIRCES does nokl stRE ﬂ%3rcqﬁrea sriedgEh ifdr
diagramil | ust bahes munrsdqud@y tdrmsiecovduct:\h 0def“umea jentionst ash priorsirpqiures al§orsg

OV, d
pertinent circ t"l‘lfac e Ef’“frhét por mabd'%? y@ﬁy 8%.;@ uﬁ;% #ﬁdm% I ar
charac- PYs hf g Iec ¢ netic pro- scaled applications; sﬁ‘dh' j@rdctiéSorQhppdrtzONne
of reduction Wpérhesvahydcﬁﬁon i Fb1EIRE Soebs iR anhenseqaxeratsnaiftemma's\@,rohuhmww dely,
dependi ng on thfesm}e pdies. gtfrludeggehqlqc ic Jiggics ‘J/‘at $%9n fétgc eé CERst: :qmug;gr:f 55
i lustrating a y{smﬁfﬁa{e&ﬂ fﬁndl % n}t\égilg‘:hor ”‘ﬂe Ingnded
joining a re%l @u £hdtkdrks @d’dl [ ¢cif- 0 oéhdu 4 dicBane sibeigdtances, a
gi ven zone sem comﬂu Gbody cb ctrtcnmhtmhln @hyss altywesnosm tqmdt:'-telmetwﬁ!otmd to be

made up of severglt ‘“ee?&’%‘%‘”’ccam L*E {é Ctt?a'ee@f‘ ﬂtﬁ?ﬂd E% e g
sub-zones which ¥ E ricngt;v hzﬁlls'lbas bnr)’a réleélt ﬂﬁaﬁﬁ &dnd Y @fbination
conductive pag hetaiuarmd.t fiftyndieahed a0 M OBIrt inoust as unglly large.i andr @ity ibogy 105
i n the diel ect ciagpifas sychmly: atiached insulating sup- eet F»i‘dcﬁFChé’H -SetEr W’%eﬁtmns aueh

as resistivityPort ‘f__to rgﬂ?gd rﬁpgls%"gﬁﬁjgﬁ %, SUHEL BHET e

reci procal Cona #i¥ hbaidrs 26t BelluSRdried ancWreW @_ug ltricAllyansial-@ bbmiyic-of a
re- efficienpseatf; hxlmemnmit lequamss]mmﬂ condpor lﬁDFFa cd joimdubrtwen fedd direush relei
90,

e d
mat er kgl and a:? ‘550*?““” %ﬁdmﬁg f‘i?&cé Ehi RO, R m“z.?naif bgfﬁ

ductor \ i |l ust GRPIAEHEE Signd «imﬁj e ZDRBE hasWhIL in
conj unct ion ales] From mimatnh&edilcebaetafnﬁc pltmteef inathe pay. be used wt h the
word Peducﬂsomﬁon?ﬁsalfwatml l’qtﬂqapﬁlwto’?or c%(ftaal? lsif‘trﬁt‘?t‘ ;té(?};n: fd in
accor dance wi t b, TP t?h@fov‘[a@t:ﬁﬂponvg??‘@n Er e WHEinE UleiliechrRal or e 'féﬁ%

pl’ esent i nvent 'gfjrﬂtelectrlc bodies. For the most p&tiC& ilacUofnb&ﬁntﬁ)rto e@hdnmmIEh@rmr S
"sub- %.l¢dja sectional, elevational zone " and " sub-zones "

will be used to 0 vieM/through a conposite body of reducible refer to the
di stinct portions of a " zone " 115 dielectric material and

sem conductor or "zones", at varying depths therein, mat eri al ,
illustrating how sequential deposi- having distinctive characteristics.
tions of. material may be acconplished to This invention applies
generally to re- nake a conp05|te body |n accordance mnth dUCIb|e

e - o " -




60 el ectric body and a sem conductor body in noval of oxygen from the

conpound. 125 accordance with the present invention, by Specific
—exanplt es of this particular-group of ' '

application dielectric materials is expressed below in of force;

formulas 1-4 with reference to yttriumiron FIGURE 31 is a sectional,

el evational garnet. 65 viewillustrating a dielectric body carrying a

(1) Y[@rr]Fe[err]derr] (YIG . 1107305 130

1,107,305 (2)

Iv[ err] Y[ dﬁelfleom h Qi subserate. Nhiss sﬁﬂl{ﬁﬂée&d: fnataﬁral Layer B contains a

naj or pronounced in miniaturized ndeﬁfs fggf[ mend, neg ofideal umini um

unr educecf 110’&1 ectc ey %Tirg{g dbe ng Qma' Q?.of 8 nels ted fror:{élhelr%roup fgeg L1 hagtd

i ndi um Stshaiablb uﬁﬂduétafélfs £0¢16h a 1aé’c&i% Refopdkité s| +&GOL Iwherein 76

scandi umsabstrate He perticdaryadesinabld anrthetes M. is meftw f(o‘mha:s gaoumpnsbnqu ofportion .’Qif

Yierr]Q %p cations to facilitate automated :31& a&u nf rlg@nql , lan- ?a

ammed fabrxcatmn &n& bl anum [ rare ‘e ]

subst ant it obth$dia € td i a0 \:h‘:l (ﬁn%y Rk 4 x 1s any number betw T \

Y[err] Apfiep frdmd| equut Tor a«.jdmmh?reepréb | sng] enieilAlis ofecied £ xﬁrmagraip isron, and a

rel i v | @ large amount of circuitry consistipgh of ]rumlgpu i | ipdjur.f | um ni
grtalt One T rned E{%ﬁ ayda ements, including thalhun? laentl%% m’og@m mgra?ehaﬁ :Ju Hm

p Qks; mlconduetor net- rlI){n'tl-tlelement 3 q is an num I?F\V m

| ant hanumorls mLﬁ)éﬁﬁll [areﬁip B MWSoue | rekre 3; lafd whéleifd x& EI‘ways less than

scandi dmﬂwsdushhesquirseorem fishofeh em&smt -S; 3 whestq epuahqobaﬂdl qad's alvay;elegnha‘nl gwant

pr opor t i 8#FRf 10 te, desipabl fah Hen x%‘h :
o
Ylerr] O Qﬁﬁl]lt:uniwg:n@uut :%a Tua l (é lgtif ctr eng astcgngfxesem (4)
l\/[ er r YL@[ kdpApitities|weed @vajldbicer Whil ee M.,ld]]& AR YWehich G ifin&ty ibtd §1t antially no
mmlatuﬂml integrated CImees‘rq Wahde@ writinsaig bagy Hus n6t magcdsagilyi Bmited #5i nal |y,

t e to the surface thereof but Wth e
| ayer g}% ?}ié&bﬁp{@d% the Q (o or reside thllm he body g::oqdess than 5
when x_eqpalesaiconducbiiinatyl dndd BIRE tduate HMAN |edion. ﬁﬁ‘v Ficgha

The dion jteshniques Ithat iy de smpldpeld Wi tducedeiydredaing @egions ausaei want ities of

Y[ er r] be desirable if a minigturiggd %noa quf?rg namblodiggnt %rdq@tctr(cﬂﬁ(;) as

Cc
Consi der |sﬂg{?slgult S b? e e% cpgotﬁn% %fg %5 Vlore dregll(t)txll éll)yr eﬁllg smﬁnig arrpl €.
t

goi ng, b)elentechnenmga@e% ﬁoﬁbﬂﬁby and@fuli®t af [feducing a surface zome of a initial-
exanpl g, tiops of cersin) dinloeirich ioh eXdewlecimdlf@tSiaUee omtetadjn,, dxleleanc bmdyeqo can be

this | SRR, B TSR PO ﬁd i b ort 1 o

t he body Sa¢h a structure might theédOfk¥vides Bh o fy by jacent
t he expo tﬁlemrbat;eeﬂmloeag alfe fumeiolzoaly de51red by subsequ raulimhgih méfallicn FI GURE 2,

I S subjsg %l fe R wmwave b%gslwu Fﬁft épﬁueé%éhéy ] v@atldg 4 |swétrblym85 |

exposur e |'fheapri8)’ 3 é& Pt'&ggﬁ ‘k%r&fgﬁeb mv ht?onf a8t

aut Ogenouhlleymmlatunzed mtegratedt SRe I’“ﬂﬂcﬂl’ %lﬁfms@sb@lﬁﬁel o8Y Qd1p.2 “peri od
formed - f%%gg‘:il ]gf a @p:@?%]!{ggprw:b‘?x?gd %:‘F% qumductwe Zone mtec,rabfwlthbmdt 30 m nutes
in an qp 546N Iy ncgﬁ

This tr eatgn@nmmg%ﬂ%ag?@&oﬁwﬁ%ﬁ fhe 4 wﬁ dktive QS&%’ S0Vancd éégﬂ%v °B’? 0'\9?des a
means f ogircuit. . 25 reducti on I chInexhee metferfed OBMmbddanedppar tiknNd wel di ng

Freft t th
or ot herwh%’g IJ"’G'{)e WE%CHEE;&‘@W@ ét‘ 59(?resen invention the @lieleygd Ob;g)yv 1 dl:as seen in
’"

FI GURE 42 tiv \WMange e! 5&' (iﬂt t,:&)oéb qooﬁqﬁxctpaggasl th a com- kit

var dly t gomiotacH mickatioy abxeddi’ﬂrﬂﬁanéd@dl ipasite -body @ .the main
body and g{fn;eand én accordance withas emedaﬂexangw h%a?tu;tr ta%d(airt lau‘tiegeﬂcﬁlsbffo eBURE

o (] 4
outerrmsfnﬁt%f%tr‘ bit-of thid lgyeg{mqo GTLRF! ielectric body, and ppartggieddyur e of t he

vid d b
zone 0550 bodiedGaiin hednsely dnd thBEMyGomial NRE VY ucrﬂrhéﬁ)‘i’yﬁ‘é@ GvediBF Yed- 1,19
30 schemabitiowms| Haying bﬂaugetireactachl mm EhgsURBes hptogenoﬁsryc ornedPRksdk Uéo-changes wi | |

not beco %B‘:gg&f:o ot o yPP’FF["@rlh I%‘ eicisahstratt. suphecarpper end
Subst ant babics  RAE HE LV AT ﬁﬁr@ﬁge@fpmbm g not ooly Tessrpratlon of the
body 335 aad induptatiy t@tled Boridbigive 8¢ k@ mAYGT & " ReosmlisHed B Sdchlizad fedN- Q¥é di NY

posi ti on ! i tﬁ@ﬂ%ﬁm atl—‘ﬂllﬂ@JFhE reterfedrtp i mign, meieraldly wiithel ncelnmamr energeffl cien s of

ve and cxencl 50 u a
thermal 2 e sgg mvenlm RE, 1500 Fesufthpn ‘bG%g 1cl on, . _expansion, An
i ntegral b@d? Jitke Qlelebteib Ghbterial con- and aggn gh@i‘&é e ecﬁg ists of the
conpou sxstengpaxlhmrman)j @ntn‘rely | & whusidef bpahd wetific pletivdds &Dthmugh 125 ~

yttrium S qlmp gé{ﬂg a*/[leastbg erit Oheat,r joining chye hxa}afpte@srure tatagieberi t o
Connect) M 80 bt e Ll q]‘;?"éﬁesé‘??ﬁi‘“’m“t‘%’ﬂ% AT Mo G VG

hi ghly dﬂuctnvﬁ&x&m@ﬁdﬁ' biﬁita%@anous]y formed the vapBt @&dsé,| 4nd ﬁ%‘gnﬂr&%gﬂ %ﬁ' stivity of
t he or §&thereoq by shdestive@efluction mé pertipismf mintsmedifte . etgl pamber which forms 130 Of

10[ err] ohm cms. of a hernetically sealed structure
or an 40 The portion of the body section 31 shown electrically
conductive nenber, etc.) nmay 105 : in FIGURE 1 above the dotted

line 33, re- be firmy adhered to the outer netallic
presenting a transition boundary, is reduced boundary (layer E, FIGURE 1)
by var| ous YIG This portion constitutes a zone of welding or

. - M T



50 determ nable by X-ray diffraction nmeans, radio frequency heating coil 38
I s di sposed 115 The resistivity of the successively adjacent
about the quartz tube 32 and lies with its | ayers decreases
rapidly fromthe resistivity |ower part generally adjacent to the upper

of the naln YI G body, layer D having a end portion of the cylindrical body
31. An - resistivity, for exanple, of the order of 10[err]

el ongated iron body 40, for exanple cyli id7.30s 55 ohmcns. The thin
outer |ayer E—+s—fouvrd—=eii-cal—is—coaxially-aligned with t

to have a yet bauewith etsils bbiest y Gagpeeathl Nglectiblyafdth HomBRe@dy am&Mas tor
di st ance abovecontact may be made but“@m coxpaivabtadeaivd hegionofin i Jcocndapleer vgth. a

as seen i-n_Fl GG’?EF 1}1: Plgct d predetermined pattern. T glguch ayers
between the 7 b é‘é’“ °“mdg’é§% ﬁé" St a%fé‘?éidm %Eiﬁi“r‘\’f Fuld 70

dielegtric innée c@maerﬂmhbegdm‘ﬁgﬁf dyc podies.  Wibui&hsubiraply be. axi al y noved,
when ge- or afterg 8{; &‘g; Aciregiiid mhide it er, Foordmetei qampl endLEtdnémge)ﬁ by

pushi g an uppEfndHl “éﬁii"‘if-’ F: L‘Iﬁy of L“%pﬁi’“ "’rﬁ‘h@ﬂé R W
conmposi ti on, iWghé Rwa bopied. t LN Q itel 4 V\%x\éa CI LT &%mmn laien in 7%
greater degreeivmd F!eblﬂdiamﬂarﬁhbelneﬂvgtrxpr@sﬁm cdmumﬂsmo»htlt ke arca;dmpan)fmgequ@ncy

coil 38 are made of ytirium 1r gar h SSI “F%jé? }gﬁcoun ered
ecif} cd d IGUR
di sposed adj aCﬁU&n&ﬁﬂ]f&ﬁ@m ﬂb(ﬁ‘gn%en 13 f'arged section, 15's<:allxema “zlafﬁ ?E%ﬂﬁng he
i nner body Aistmontgzmeouhnetr has be¢nandbarly f40h dlkg QURF FIGURD >'s en-
65 nost essent |f91P‘F ngciyec syrEpge O, o FI@UEEe—’dlsmmnmhv@mqf can@;l

manner at ei t th one aspect,” a compara- e‘ectrlc body and a separate electrically con-

1 LL T
1,107, 305 @&’id ye‘ifhi‘iiﬁféfaé% T caeidg S o1 B0 o ”‘F‘akiaﬁ?e“’beaéqw*l‘“hpta‘ééi her
with an ext rmnzétlcyla caspztct the petsistirg s ght am! umpenateemﬁbcesﬁx @ty THDYiewais Gakiess 85

bond. The bondHk E%} %dﬁm“ ) "Bﬁ: fatnfeb aw&l re- r@%cg‘é ﬂtgﬁr)llfétq{ niﬂ élw dinl et in
an upper out et @-9§ne lfes é fﬁfiﬂﬁfh a‘i’yS cond §jﬂ) Y bgne
hydr ogen out | ededictiora il @maRy case®enay be EadGered rorlFIGURErBQBa seTc W ot th@kisl t i ons

5 portion. Hpdd "é’riogasetﬁlhc embye dr by diwcyy JeﬁvthdobeItGwﬁin 2t Ivet withntho B0 t he

body 40 70 B, AL i | J;é@ 'se%ﬂéféf“‘iﬁﬁ‘%‘ﬁ"‘gégm T ‘:%i‘p

cer am c Of t hezob@dz}h tel ulegidnectly as ah&fp Alsliflden o Ih?\{éjse

provi t hTe theahgert un@tandeaym surface Bpr'EC after B 2can be nai nt ali ned by
very | o “{ﬂmljlgymg Own d,COF“ﬁaffla FIC& RE 4 IH%enes@ éfessciopoan. elagh Pl e
{Saht oo s ar e ATEAER T it oty rorhe Soecetthyy. o
static hydr ogesmdadomwhefom sdlltiomN b GORE 4Ihﬁxs:lrdté3,em%cubhlrhCmuiY )

may be mai nt alsﬂ’éd o) te Hep rtltezmptaibedhelfmg ttlltiurp@tebeamen mémle i¥l 48cdpoatye 31 and

i ron is “{;b"c PIERAT RS Subnligwyie. Ll ?% tioniho ody 40, an | medfinary
line i ndeed i n m @dbbruancﬁbkﬁ%lﬁnalhﬁlf spBMAL Qe Nsehifg dé?tf&g %#ﬁﬁﬁﬁtﬂcég In Of

t he foregoi ng,boilisentnoli dhist ielention, 415fmmn jomtal dcyordamcdw xﬁxcaﬂioqa,ms»ﬂ

and pro- FI 2 ond DeFMEn R tion g hgﬁ uclﬁﬁs i si on f or i y

wi t hdr aval a'n {a'; ﬁgéﬁi 3§1ﬁﬁ%1 s 1 i a}é@u& d% eénﬁ?dhd or
80 mat | caI | ytriah Jﬁ)lhl’g@ ead rrhd’(bn o Kelef FIGURE  Such

a bond has PrOVFh I’OCGSSI n m%t)dt he YI G fbdﬂ DR§s9 beihg a ommmgh the
i i 1 a:
oot et on o gl AR e s b RR PR, o 1
hermetic sea LOHtiaBe @Gh Ish@l kOt 5; De | OF é"fno

acconpl i shed S nakerhplat mnenadlseesmﬁaceaampsf or Frmmmem @lgmthl&Oxakai ni ng
the hydrogen &F i I??m i me:(?r ang, ewvﬁrﬂvee sd‘mﬁshnl g tipyghedtadr plsi sxtéeqos-

di Qdes re- sﬁg rough(aﬂladnbg wh tg}?” 'gg ﬁ@d E%merclﬁm éd 115

SwWi t ches, capaedatudds Subs@ahiially abmpediotﬂ @ é no@ tht1H€ prRREIvdARb;

is enpt hasi zed® g at he ldsbthdm ratgpuc)ﬂ00°C of bo HIGURE by mrreampemfve bﬁdlcﬁcun
frequency me, wgo‘ W yliesents lj’t"f“'édé a%@‘iﬁ*ém’e with ghq prewgnt iRgeH o

frequency cai oS z&{e%r 2Rk @hani% it twe UldunE 9 ileGieb § o008 thd %QOZS

vided with comhaemtmmmalmwdmpzeﬁaltturaa;rabm- thr@ of GIGURB 1it) ©kniaticall} Gho
exanpl e, 90 gl(;rrlxdu V8 ue % ©ivs irpugtipnn thﬂs e dtiﬁiét wtprde eatw'lalotl nyaniowsm
coppery steel are% alsoe pzr%r\lé&ﬁ{ﬁmel tgtr'le %Rﬁu ga %ﬁ‘i§|%g Medevi ce,
(t rhdaﬁmr k feoior amealﬂlmypoﬂmg ah\ﬁﬂgﬂ@rﬁ@%&XI FIGURESUG! ﬁﬁd%%é&%édﬂi%qw' asor
an opt J cal py eficientsypft tibynal Soansivinck el 3%Stluhrtmt@mfor6ﬁ{akmg a n‘ectuarhoazfdo

maintain the t SHFCROLApe presentiny, ““0 hestdi-nes
smal | 30 desi kg t@\aw?ectr?ﬁ%g}% k’cahze% i le d @lég ﬁiesgjﬁ ﬁ%% Vel’.'
nmanganese, 6pppegy @mde, ah-as 45 electrontlﬁam,etd ahceaaﬂw:{th et Dir@éritibn: Gag ON

the bon), Kovar (Registered Trade Mark) (a extreme upper surface of

t he upper YI G conpound consisting of 20% N ckel, 17% body 31 for a
period of about thirty mnutes. cobalt, 0.2% manganese, and the bal ance

At this YIG body tenperature, the tem iron), brass and other netals
generally may 35 perature cf the bottom portion of the iron be bonded to
YIG or to appropriate re- 100 body 40 is also at |east about 1000[err]

T T

En':




YI G body 31 is reduced sonewhat in sur- to any theory, it appears that
when such 40 face zones during its exposure to heat under netals are

bonded or sealed onto the re- 105 t he hydrogen at nosphere reduci ng
condi - duced outer zone of the YI G__body, an tions. These reduced
zones on the sides alloying takés place in an internediate | ayer may

be renoved by sand blasting, by hard between the netal being joined to the
body ., cutting tools, or by etclin1 Oyvlth hydro- - and the reduced outer
portion.af the baody 45 chlorjic aci Alternatively _a thick sodium The

exact nat URRUKE 81 shlahio "ludied At ik Qayer of Shinfid Gifflelyl donleamy bE
coat ed abpatifictnieehod kiriiing Bnifelectica @R hhéray ipatwidandeewittnthe fr&ent in- si des of

body 31 tferf oP@bplgoc@@ElFs %F atlﬁﬁhﬁit@te @ecmetapsq P9|¥ reduced Iglyer A R_£ and
forms a! Prﬁ 1e ofwa 1ustr j%tﬁg ggtﬁﬁ Jgé;@tﬁgx 70 I'n any
event, | tmdnSof a cu' rdJEéiMﬁ@taSpd'ne h(fh@tol' rlboi Bnt6 QYL Eﬁ%lm noudyek that a QOOd
bond, i ncsbmdqnmgcta- 1 ‘321 fams L, I111u of the embodiment 111ustrated m FIGURE
t her mal §m 'gth: g gth FWFH rocessi ng*

3.i
bor{ 00 miHIUAY (PR o sy o e
passed atelelﬁfaOlicﬂy rﬂawﬁ‘g ,cuﬂmWBa’ths foirmed! Oin\Mdécedanéel witls tHeepreseiti iadhdign; seal ed.

the RF helaﬁretwourldl@@a|09mpwmedm0¢¢0ré-nd ﬂf‘éURE Hois a| schcrtmwnmsne‘d‘/'and
struotur ety Upd S MEVPLLG pocih YeiBtdls SRR I 0 above
i mi t echst gy Qh Rbcibh, Bf & &) PoRY, R §§1{ ct ° era(end
surface Orﬂudhdgethesmh 1a®u%rﬂeﬁmtl€i6mﬁal S FUGURE 3btis IaScEeh&ﬁc ﬂrR@nema 7y YI G body

31. This “Ei] {gﬂa Fip. |1HGF‘(951*1@<G Widin#t |fn§ﬁl9p§ vicy %fé?ll ﬁfaﬂbfsﬁgﬁw
d %et al s or

spect 0 p ise :nm A o IBJBI&y
TS g dltlll %At (BfGagE%y;l 5 Q){

dielectri CFIGUR
ot her sl ingl paﬁﬁuiluei‘r@nﬁ/ d:alﬂned by BORbACt mafé tafieenbipdys 40 a
br oader smnitsebodfof FISURD aphite sectxondcwour sf bewlibarnis tthesiomeer | ayer E,

itself n&itﬁémf élcl rie&b‘?%t rg‘gze"ﬂi" BBt r%‘? et goyiguratin &oBstanef al |y

et al | i C, fofnd. i in Ao it theY! - s ued BrdcRBydisgh8E L | ¢ body in

a 125 25 présageinehtioetial cifeaitrg. mcludmgrn) ihedyeseﬁ()mv&iﬂen ishiteleadgee adwen¥phere for
a short p@%igﬁﬁfdnd W;nggdﬁher SCOMPORPAY: 3 cm;tdlf] e% ® dJOCfé@nsr nafeAtdie time, ten
m nutes gl %ﬁfm@om& bl SRS at mospher e
until amy &, thatd H Bif arlaa@ict) & eamrt@aomqtee will be CQEThde Vit t hi N t

hydr oge¥ la{dvmsq@heuge Cﬁasn dopvegtomela cir- wet fthey hell reetdwc‘emdl elkfe@tqfltbe 84r -

ultry;s tr rf
conpl et ed™ elbiRk 99 ;OCGHLS ahfith QIS ST THAE Inich Wernd . AHHY, Loty Prefer afiy
heat ed 13@ pertinent circuitry carried by the com- -body. The depths and npartlcular chagacd07, 305
7 sitea ety Ut I GURFay wth t her:diceloeat fon€ of Aedudtion wilodyy exposed in

a fur na&’e AUGURESD 3dy7 are ﬂt hmquedea@dtnham tgr @egree O@Pemr]'ﬂ"c for
thirty m %‘g‘a‘gjﬁ piilhastra, aat’;‘t‘%ws\iéezu% R RREY %’ﬁl‘gglmi i i ussed in

con-  tr ajeh@ddndctot 0$oa mnﬁm Nhioki 85 Sw(ebd feuna 8 be mA®Ch é sWe FI GQURES 2
and 3 rra fObeondwmttmtwcvgl ltclmeskmesemof s@tzbnezmhe:s V&JyEqmtn sultaatighly oy ed for

pyiead t 11 l
eff ect I b ectn\,aémzﬁgjsucﬂre patlps [RIRE é}a}mc %?;Grj xeclf(fgx%chaaa pes:sgt%? For
electric 583931"53&6{10}:9' Bledafi6na O Qnroc rﬁiu&@ foti m:" at
700[ err] Gew I’t&mugh ag®tfesdte body of a re- efficients of thermal expansicn. For consuited in a
total zo 19@305 ﬂ@f“me}b a semiconfy gistprice of egfmiapiptyi dhat vodss” whe §r a,ohl te to
2o m1 B e S e T i
support o 0 b'ﬁl@truc\ﬁ@@ i % hat Iaﬁgr \Q:rditi 'inrdtcyte MeWlaE- 10 rods by

Yl G | oi nedxetm%g%tmeamd thte | nsul a- Aﬁuced pdrx)gaﬂkeﬁ@}h Cl"na“ wgndi héslrb’ey m nut es,
t ot al o 2o eyatig d ycw e aet b ckness was
obeervel e ool LR DO Bl TR
Not only itetidleiniestrsatg dw Qﬁuelnﬁaltdeﬂi am& dlstlﬁiimcﬁamdﬁdstm occur when the
graphite hzgé Oftfmt?fiehé% bepageompighed t T*t‘sﬁhﬁ% fgon repplies g@é&fﬂWetO re-been

br evi 0us4 oL LI ﬁ?&?ﬂi%“ﬁﬁé“ Mg DREar o VAl Rda qagi ti ons.

For eBiohy &m&t tﬁéiectrlc material mc matenals are thoseEWREare ,dle&EtnUp to about
700[err] @and semﬂco msteBd); | N thosige comgoamt e anhalstetwtorm&amduct or to

t hat usual]émig““ > amet'; sf%ﬁ%’g Ké? ti%r‘l'éﬂ"m" atﬁgeas @Fégagg t8e reducéd:
YI G out g ¢ié o mftoniuttor t ﬁsfrl) &l "com ﬁi‘qg,e el }s §

at tenper adcoidee S4ifdS thardrésadt | iventidh, GfE Spd clﬁpaiatmp&"k of @dyatican aag gener al |
bel ow thepgr@‘gehmdogpféefu@tqusinam@mn atdigicetric geateris pisrefpressed el %{g‘ermB of FI'GURE

1. As 20 f ?QEXI G hogyy gdh%m; educt :%%(;Ij‘“'é’f ]T“H’ﬂthYTF@e“‘feetPrﬂgf‘ U8 is raised
above 7@OLR¥N tink B cilcBrrio & y carrpiagly ¥y ee,0c eoryl.i shed in a prijgg step,.
cessing, then second reduction |ayer and thereafter the conductor

may be ad- appears, conpar abl e generally to |layer C of hered to the
outer zone of the YIG body FIGURE 1. At sonewhat nore el evated by
rai sing the conductor to a tenperature tenperatures, and as tines are
| engt hened, 25 somewhat below its nelting point, along the additional
zones appear until the rrultl- 90 W|ththe YIG andthen pIaC|ng|t |nto

Y 1 o o b




Al ternatively, suitable reduction zones There are instances when it is

desired that may be formed on the YI G by processing at the degree of
met al i’ Zing through the reduc- 30 Tower tenpéeratures but for relatively
| onger tion technique be partial instead of com 95 periods. By this

procedure, lower nelting plete. Thus, in sone instances, it may be

conductors To be joined to the YIG may ﬁﬁ%h Jed that a single and qwte5
thin zone _hu_wﬂ_amﬁl_y_h_emm} e YI G body be present

adj acent the surf GRY, q{ G et M is defdctd ca B contai ' £
duci bl e ceranm c b(g)cty gkdipsmh}srteag Cx(s&;ﬁumﬁﬁﬁl SEﬁﬁmﬁé?ﬁij&mﬁfﬁgﬁﬁﬁﬁs may
be nodi - reduct i orgailigmg mdiuine thabipmy rddenunh e laggenyy anﬁauﬁnlotDOfFeoa fied i n_nmany

i nst ances by heat i rf ng ‘H%‘ WPCE‘"" qy :ﬁ;')‘ ﬁlﬁﬂeﬁscgr@% {Q ME: Ol?g,‘&‘gﬁfv‘éeohl

body agd the congyg RrFes_.@ \/ﬁ'%ﬁ ssepéwt@oml OMEn: 11 GRREERE Mi&ismival) Lol pﬁorter
times, be j I nedhn kdup tdRelyingr @ alGmimo, agbriion Fedruniathdeh YBI.1 | cuI ar

errpha5| s on the Iowelrlmmewﬂlgm thaltiz atlagllhl'ﬂtuhe i Srlémefb'% AT %ﬁ??:fPGUREij?? gpeal-
per at uges. i Sl @T@ﬁfﬁ oft 5an€{ AT 18 apm eéfﬂt?ieﬁel y
mld reduci ng cqa[) X e, O ngafy I@,ry heat i ng
tions, such as expdtsutmnatwm:ﬁ(b[@iml} 556&) emr Kmallb riaye" Elcmsatsrpyldmog@nuon

at m)sphere may b&. Bragiiess tha gﬂ‘@%@c Ul s ‘éayf’é%“ ?ltilbﬂ“ée‘fs PHHYM

o ned. e tesdib ARG oSSR el AT o .

conparatively an @abpRU] e technique o g’ﬂﬂgﬂbgrE Eind@W16Sbody,d mé.aparti al

reducti on can resﬁ;lamxmnalaxm iM&pedrignoe point actcorlfu¢ie  pdrton; eduectme.omaroﬂnethe

VG Chin surf ol BUICLARL @mv el b B ORI

preferred in gp M% ANGHEURE Bis Stbotkted by t Tne cHHAGERE omardlid b}h@ %Slnct

The t hi ckness oéxpbhe z:oaen;afooaedmm*spha@ atSi dﬁﬂdgfhg withY| fadbodyeac:t e

partial re- @mpﬁatp%ég@j@"ob#tel%(éﬂafﬂr@ 50 eﬂbﬁorxrathef gigiecivie ¥1G @ndYa ar S
w

to take the for%‘%ﬁﬁ"“ ‘}a“és@&rﬁc"fi% 2 Ow%gfgi wm °°“"F@§P‘ 4 E‘?

{
linited anounts Rhuckiowei u&ﬁlkﬁé uph ﬁ@dndtd’lh @ the 90

hydrogen at nps-of bay ﬁahsdseai 1n| N@U sldqwnn ¥ig hmdmt r'iast\e ottsotrafnﬂlﬁon lay ere

in a furnace rra"f‘?ff‘*éu‘ﬁ@db mm gt b‘ﬁ%"‘ lhe
crystakline  PEHAUE (ag (Eféo § qﬁyeﬁg a%)p if%@t ure.
This m:l d parid s%henia@i ‘}hll@&ated rmmJaE otal frt: mﬁﬁee an ésomx @Ecome Y9

i nt roduces. what pamgajly bmermelf sctroedm tho upsr end msdbstautmhencen&e Is¢vaiah edjacgtt - sanc h

tenperature "o haLiantdeindty tign, jayrp chae com Bligns| viriging hor t
ber T odot i me Rt P £ Ay rere B Dol B docE o0
up to about fis ipeleanemmut esasxst,mfaﬁc dbtEfoundl Utphasion ;cmnpahﬁdeﬂeaw h@r&ﬂd@d bady
gener - as abi%&g;%%ph bm ﬁespm régqhhaatfiCVeF eé“;tlt @ﬁ%ﬁééﬂg ta¢ YIG bodyde sepxanpl e,
resistivity of : A %ﬁt f

reduced YI G body @g 5§,ﬁsy ;l%glgtb et %ro er of a'fl ﬁ)ser alcgﬁ%i %3“8}? ‘“a‘ﬁﬁgg g%‘,éso

mls in 1000-4100he pértiobofube G ¢ eqrc i bihsm;wxc m‘mldaﬂy thIEiUQ«'LHSIIBmeﬂ tee)6B:ay 105

minutes at 800[’@rfi’1 URE 1 phove, fistde E’ pr trfggn% '}: d@&@k&c
ga b d
onyben aef oct LRRTE S Hg&m&ﬁ%@ﬁo s il eI A R

zone is of the gidasn @# t | e31rdng suc,IZOFdi'ﬂ :\Smislél refdiring Yo MGWRE§2&B<1

800[err] C. -4 zone (g:ﬁ]th&,'}l;i‘qb‘sc‘n?ﬁgr ﬁ“r;{:gﬁnt géf 2 %‘etl?)lgto a dl‘%}%ﬁ%:?fpféy 110
time may be mai : ( 24 : %@él er P&)Lﬁ% %ﬁﬁg; K °f he
stant and varyig st‘fikleqmﬁsa% v V‘r{l}gﬁﬁd 14 Ofbie. SUPToREE nbEONOREDT whne 1 G

body occurs as ﬁ&nza:mathms mtas:anmed:pfcrxrmzdal}fferaemtcy!t:@anéreatumestube a2resuul t of
the nore drasi9 tql'@t& ? gytion means. gradio frequency heating coil 38 is disposed 115

e ) ua e 3

1, 107, 305 ;Li gijjs. %&érﬁgjﬁ‘mﬂ ﬁflé;g’fﬁif@ yk?@é} i queujﬁaﬁigadﬁc WA A%Ppt
under vacuum T&HenYleid YIG bodgNa@X D ) oYa MeddapoftRe W kHeGRlindtitd] bb®Sil tan
heated at a tenqseraltx;r’@ P@imiab@ﬂtmd*ﬁtar{flﬂ —4 clengethdiirg & body 40e§arsixamwle yviot as
little as two ?“(%fai”éfbo tel tlw I]Jher l %hallr déyﬁ 1y ahgrrtsad Q‘épc body 120
rmgm tude in thﬁ" iave 4 5e Y Tifl%tea; : ty 211;1"3]40a<:1m‘g't he Gyen }a R@S‘I’O i e 6:1

is 5 agld reductrmnamhnahe;»& Bmamcijmasmgr@ Oby odimle sEppounl nthﬂlb.ﬂM&db@nGﬂp
partially red c‘éﬁee{f&s'f‘ _veredy EeYIé? pedyupari oyshigh F’Im% Emwalimmweﬁ e¥lientdey| t
descri bed pré aq‘i'@f‘% “E TN I it PHER Iiﬁf‘f’:ac mofif %p‘?{%"f"@j‘ﬁ eﬁ‘éb?rsées
of magpi tude zphes £ of@@dt.%tﬁdnvb&t)g Qeseh etidnd I dh L&@ﬂ'@cﬁo quency 5

out er nost zone lnotltehe;wcmwy meumemdd ‘I&ersi sdifposed chdfacenb ehedowdr ead mnﬂheu obf
about r educBeying ferpdy fr“}“éf g&‘ito tha @rerhofin c}”dy 401 oF ker gyarta Hphec? is

conpared to abbut®16TF8P0 ™Rl R &vent, D RhiT BrORRR{O B TRNET 8F ot Sﬁnsrocm
for the principal portion of the 75 reductlon |s enpl oyed, it will be
appreciated body, i e., the unreduced YIGinterior. The that a surface
zone or zones of the YIG outer side portions of the block or wafer of

body can be made conparatively netallic YI G are renoved by cutting tools
or by and conducive, while the internal zones of sand bl asting.
Thereafter, the partially re- 15 the YI G body, or other zones shiel ded



uni npai red. Thus, a dielectric body is pro- 1in a standard el ectrol ess

ni ckel - pl ati ng sol u- vided that has corrpar atively conductive tion
the degree ture of about 95[err] C for about thirty 20 of conducti.vity
may be varied in a predeter- mnutes. On renoving the body fromthe 85

m ned manner by selecting reducing con- solution, it is found that nickel
has b&en ditions of the appr‘dgﬁoéte degree of severity. preferentially
plated on,the parti 1a b kt n oftcorrpartatllve conducti ve
duced arzs%égtéeo “é’ u‘ °e‘§f§ftj’f @éﬁg%ﬁt gﬁ@‘j%rﬁbo‘j“d‘gz&%eg"g ryé Iectr| c body
has a Wigd&{ded with ta dt% Cistet Qipp&N e Werkace QN o (adigeroof

appl i catpooion andl aah)mmg butaadkela lowerd v&&l Odg. e tdoipehy the on]iphmam,smedsectwl ess 90

si gni f rme & Ay efsqﬁ sloy piyveen th? e|°f i® sinply,
SR R R ? e B

ef fecti waby @ﬁcsermhauﬁ eyl \&ry ls SU: 8UB QFEGURE 1) Pwioh, GuiShyt, descri bed. For
exarrpl e hydrogea plow. Whée rtlehtuieals odnt@:all smta dqdelaetezemoe&boﬁdsmed citor or

f
conderlBSrHEY, AT f@&m Uy gt 0, M2 acer 2
T I)d

30 inst qs‘iyecltc'a t@@ dvidE such 3 llflse iy n im b Elangqffnar atively

net al | i cluaA®s hydrdgeDH illustraté schdﬁﬁtubo tha diofeading ellﬂﬁ& #Add yt a5 1l may should
be not gdllxoha%’théJB tam ea@;‘ﬂeﬁl FAGHBEu?t }lTrltezre@“la;scggdwgatﬂﬂtsor It has a
rel a- ‘i;¢5 g%g’gﬁ%{f y:eI ls‘thgr o ooy ngc%)nduct ive
upper zon«eh a>f By odp] &twanb yms ElabplQatidh, B MakpelUss a  spaced

apart rekaﬂre.pvmhgn obrt:dunetalle: baiypet0 tovveicdnen fdcimi goled. elec35alz<me 55 supported
by (i ny aom ; |xs #eD hshedtharem% éfn%‘éh @y far ?W’éﬁ bg’gﬁg $or is 100
]

t he d| eI s "ﬁiﬂf 'ﬁ,l oty ;;g‘ j‘,gt %iaﬂ‘"bljiﬁ E Bl B P i St ance

bet ween namrnmdy 40 allp dnor e isbympiaclkedl gt aheWsér@ng 6tucti ve

porti onof ?m?;x Re blvhmcahneésacbd htememdl me als tcorthebtn@ﬁellhc @hi% emacf bbrtg ceram c
co is t limit

nat er il (rii‘ : %‘otr‘;tvfn“onﬂt"@}llgl & ar @%é' [Pt limite accor dance

Wi th tNEk Saie] G nDhe L O fﬁapaa%urim’ > ”°“ heredsas ShoBithaoWately as

the 40 Odﬂ&mttdnkledelhﬁtﬂmrﬂ-sensﬁg)r deica.rrmrademarkvmf of auo@hcsﬁtammg ap}decﬁ‘rl‘ eases.
Advant a thenmgragiple 5 an opticgk pyye-G madgly Hé%g;RB%edﬁ OChSPmlefﬂué%ng en- o

i nventsp sxﬁﬁé Ellrgggﬁnf pe%j?mﬁasgsoearﬂgn edﬁﬁxﬁﬁ of man ?k) : osure in a

hydr ogenatatdnaeauprm@eduptmwﬁ of orC@féaCHoheroJaﬁ\(R%téNdd phere or
exposur@xmmbenpma@mw ®brikl upron X I1Gf e:omp nda;pmtmanﬂ:é(b% Nﬁdceuafi% t he capaci -

u-

at a te f@’iépgﬂ‘i’d ‘éP‘F‘}’lg@;‘“’For“t’ X ia“?es nerel y
necessaar abe VTS %oy rfbn 85 thel fbont Nt Gae% Jf % ans. ”gﬁp ot e
t hi cknesmdpr0 Bexpb hat Bhst hedhy ¢0000K. oAt tdueiblk LBialectric afiateriald astell ;Bre-t $remove the

reduct i dpe exd @flfé tPPtlQ,d ths “Wrré@ﬁ@ ntiﬁlely‘fgdfscrlb el‘@?réme o thls lmnres resul ting

therein, fg{ﬁ% §l i Igali hgglgx sur- Ot@an

u UCI ng condi -
t hat acomciemaﬁn aweralg)sltr & RRPREANGSa D hre ggetasor sealed gﬁ s obt ai ned.
The di mehsibpdregen atmpspBUREediging |cbugt rdutels oaer eota | &eoYIG Bﬁdpaamt | cuI arly the

t hi ckne§§’é diese PR.-the gid %”Plﬁllge‘ t“d‘F’ "ﬁﬁ diptg layescor dance 115
oo o Gy RO W I T e o
Ther ei43, chrasu tatig) eAttematwe d mr THer @@&eﬁa idsdillbﬁﬁg Q8 not "@)apam tor

61 corrprﬂllsets salumﬂetnex:tbplceatbbdlgput the knowmeutobaieattxtrmyltantx@s igh tee capaci tor

made 634 £h %@Eﬁg‘?ﬁfé@ gy e, ‘gﬁaeea}u gd layers E, g B‘P“dance Wi th
t he tech\maﬂﬁﬁe e crlé’%rgmmar@@réee | ‘k‘tﬁﬁuiafg}ém‘“s%‘t@%“ 07
scri bex® aend havi ng the general appeatltxanﬁte\ex cﬁlh) f e,ctnio\fxeédy bpr pgi de pI at es

for the cAfar the rocessmg gi eByCbedt or. Zones
' ana Spu o € PR ok TR Q‘Mt‘% b1 06 o ox
spaced ﬁmﬂm by t4@ fis xﬁ@m)a.ds vatwiavtly o cwave hmted anphegtLipehad bs®, and time.
duct i v¥ cog'@f;teglth @@ outancend Burface @gp@ctsuvtelt ,YIG, to metakhenlpr &f é&r siedizoechni que
for maki {81.8%0% dhedhiz osiiep 3 75 pindicaiede ”i? 1@%? selig Qbepding 2 digecitpaci t o of
the gen%aattt SWBE tol) U8 LAty bbd 4orm @l%tér VR WIRETSUTARD 71 ef fgo-

125 detGURE én It]ibvoht‘dxe&ya' B [iklt efl mbe GdIned totthﬁdveteétﬂerbyd e@vi de an
addi t i %;\‘Potﬁ?tl‘iy ?ial cn, a“d the YW)GND ingothe giele¢tric AedyomomiRse Wit h
for the giffi f

;) S &ttt,@.? Jmt, § L8 a‘“‘Sf;s““ft} & 8‘%5251‘,";’" ftgl a Y1 G ock
or waf ercodfsot In ecuﬁawen JoLoBWE NunGLIT AGE Sand #5 the sraphadli t abl e shape
i s pl acecholing wifhimihe hydrege whinebphers den 1nnccEia€SUREh M)remgd aieladtnd urnetal 65 a

hydr og&heosripirdp hEwsion; ey thatalcife dhor facsy| ahe regephiteo s eoxeferpile  bepfed ka9 .

130 1,107, 305

9 The nultiple capacitor 61 may be formed, again exposed to
reduci ng conditions, for for exanple, from a block of YIG The
exanple, mld ones, to form thin reduced bl ock of YIGis reduced

(as in a furnace outernost zones running a short distance in- at 1000[err]
C. in a hydrogen atnosphere) un- wardly from t he outerrmst surfaces of

M - o " 1 M 1 .1 Y M S rr 1. . ..



penetrates to coincide with the innernost is plated with netal, for
exanple wth bounds of the conductive zcnes 65 and 67, nickel by
el ectrol ess plating, and the sides respectively (FI GURE 4a).
Thereafter, the of the sheet are cut off to renove the various

sides of the block of processed YIG are cut .zones extending inwardly
therefrom The 10 off sp as to renpy@3553duct|on zones runni ng

resul ting p-roeleet——i—s—a—mﬂ—t—l—-m—e—ea-pau-t—or Lnwardly from the

ori gi nal surfasxmsltanf:outsihealoﬂrga\mmg thel Iameétf,ectA. Y160 b6@Pagiobdar s ian fufifdck 65 .-
sides. Next tbggsre et‘iamg ib#h@ellllf B thak p @se§00°1¢19‘ommre«r mowtes shovkele 1@ hﬁatl ng
on one sur- nec.lo% rq'igé@% g (all:‘lr{tlf Cll'lalé l\v t%gkne 5 f?"neﬁsa_&‘% Bf et
sheet pr 0Vi\d€§uﬁ§l5§ye@ falt e aphne to didt El fo Lﬁ%brzgx sure 7Bhat
t he outer cenblecaxhc hxmﬁclmeacmrmg ;qﬁﬁ)r}telmmeamseﬂﬁm @amel Perld@-of time kb 70T €J eAs of
t he reduction & S es OXll fine one %‘? aeﬂtaoroi mmlmkvear Tb@})oxm ckel
80 di 2eg R dh el gﬁaﬁ iR G Beti e e oedh B
opposi#e surfm|eds 6f YUGQO]S EBéreto and the ih@ral n@dﬁgle q@r g ne 75
boundari es pr % gdegdsorergy hl@tx@dsabyd\’lﬁqe centmsa;kess:emdmhnservea 10 be abcmf %S:ﬁundum ve

zones 65 and 67I§)a‘;un§9§cgggmqe 0 ] ﬂqﬁl qrivoL niyele e, varigliofei taiel tdne
second Bean gy sil 1c @E@EK- 4% h@eé;%n%j 1th&g (g?igﬁﬁm‘o sP %l | be
observed t hat5 bdren ﬁﬂadf&e coated. 2 'ock “ar exaﬁipte, fp foQb & OOPEC. OX ik @

tral conductive Ip q mnansesr»\ﬁes tbec ﬂm t¢ héha8Bsually oniy whayemnm eaxtremd;reng
i nwardly t her 8 29 CbP'é‘erl Hrsepqpdn 4 YIG ’educg FRoaf {1, layde

resul ting bl ockids I}QF‘éf@%&ae ducéiiei‘é?ifa otk NSl 8ol Ml G Eh Ande ALy at
by again reddbfonglelYIG ady, ahe xadztc rned I®  ekdrature &h4ddRabde 766°0M in ipto- @5t €nd

four s %re i g S?t‘ér g ﬁgﬁ“’ A I e oot Mg
conductors 103hered %@ @:p z0ne of th zil I éU éqﬁﬁg@«%ﬁreﬁflz }tm‘gréed}gggﬁ ti On
zones duct or Sbyp@sSngt EQ:ngjﬂcbo a d:xﬁgﬁﬁffnfré Cte@ﬁp B9, and as time Qx'?é’rﬁ

dept h coi nci éﬁemnevmztthbeﬂdme its glmsntomlohmetﬁaaadﬁeona yonBeaipear Qi maqhelfmﬂu 90

out er nost boun{i%%'i‘y Gg%! El H@E‘W‘B Pty &6 la:b.'EW 111‘151fffr¢de3 eddns 103
b
may be e IR Do Jﬁ?su?ﬁ'@icii %ﬂ I‘f@ﬁ ledff?ﬁ‘? i des
of the* apert ur my &eOfBr g on the YiG ByByrodelR@B a et}ﬂ cag Whdt xzﬂi@ tl@f th' re@dcaNP

sol der, usin¥ v Fﬁ%{g qr@\draﬂ buy dfrosiatively lpeash- tion tec@()qw ltehpzrmzdkle.%teabyof com- 95

el ectrol ess pl i A iﬁ‘gﬁ!‘t &j}lg"l“%ef’? e }3&5 ‘g8 Same ingiapech Gumakde by 95
are cut fromt lrhﬂ&shléomm ok re 'tatnl(? ?'Ehe &%Ekeé‘ fnJ éoigeﬁa of
ni ckel plat-__inmanycishe reducti on zones eudilﬁen amgc bbdyWaln(duyh aichMd, the

i ndi cated at” 10 “lg |§ng3° ﬁEégmgues u t "ﬂ°d1 redpqhig qam?}i orhgmehegqnmg 100
product is a C & and u 15?1' 1,'@ E} qls gﬁ?teg\?m;ees
citor like thame & Hems\thnatzlegl dré i~ 49; ap rym@ha?s Q{n th !o%k@{l{%é

t he upper sur C‘iample,gﬁe desbpdyb‘éhofl IfiGﬁJIR@S eefedumg par agra face and

R contggipwit h Usnder ™ pyjreag §conqilt 19y

| ower surfact 2

be desired to jGe H? b gg; ahx%}z??jh Abet tm s, 1 owel\'ﬁ&féﬁf e r&ﬁﬁ 50514%@ 5@%/0% (by
cutting, sandhﬂra}setu I’[Qxe mﬂuttii@.ﬁvﬁlﬁu E satﬁ},hﬁiot)ng"%ﬁlteﬁtﬂ’:hﬁy Sutesaﬂde'hp%raubdljﬁ y
adher ed 45 ) i il tpriniaRengt ey 6é>)0dleer!ﬂ ad marpdrrql»@n@ oft reuy, intaheerydi sk
105 to provi d"q*:; SR e o ;;’;;f’m SRR ALt 1
outer rim The Shd ltlﬁ&klplw‘,sﬁfdfuﬁé Btdya SR i'ld‘p?h E 4a,
so that el ect réncatedudige tﬁetnmebocapgnatenaheﬂ duaten gppered paakeahe ok of Quite

connecti ons 5(;,a‘ﬁ‘”'9g ﬁ?ﬂ'@e’%g‘d ‘ﬁeﬁh Eb;lf; g;? ‘gv @‘f) ffgﬁﬂgwc@r@a}ndee W t h
the present phere inO fﬁ 6&51{{3 %5%6%? Cty &/ ‘ éa?hﬁsi si?ﬂéﬁtt hng 13
i nvention, is @desctiocbé® C. was obqrﬁﬁdaﬂd/a@r 317 ktFuchn @r“)ﬁ ial reduction
Referring to F%%UREOB; ggg%a;»ept%&e;n k?ﬁom isl@ m(}!%aucek »%%t nmh\t i | eafqyapatm tor

provi di ng, i J’ eﬂn St . 19 uIcS Iga fe(: Su_,,hdv? d fo ptructure

tWO Capaci t of Sug f a6kl BhoBMIDAY B0 Hor tAE6R. IOl 3B Geeds it dendla (LJEYI%%
recei ve the 114 abcat 250- 30ﬂedls¢n ngmal\t humr*ahezety oForr edus] bblreastdzﬁte ®Ché lu@- W res
103 which ult |» ?431 yFol %‘0“ is fd““’* nigiused KFG bﬁ(b’rﬂeegca}yp ef thyp@er

entirel y t hr’ﬂ ute IQ s angﬁl'(i el %y'w l‘ Oh dﬁ ext,};e 1,31:;:\01 t&t? bOdy
to change it teaarﬁniér&ie@ertﬂaadm Qf foe@No be boz* hatea $o€¥ is e, dias at 2019 Ree
in v par 220j wib| iy thigyw nrimgisstt i800°t ¢ for axanpl eThid Gfa@rire] c.ona,meowenhe/\hl ch

has a hydrogen %"m hgfemay be g %H;‘Feff me?‘ea tfeqea‘torfi g@csme@tﬂ”qs ex-
St7

(h,rmg a

and is mi ntﬁlﬁmxgtﬁ%g%hg%:%;;@& Sidena '0“ €, Tebh ot the nor 1 %ﬁsﬂﬁg
conditions, for exanple, of about 500[err] C. for approxi nateﬁyt Ir

i n an oxygen atnosphere at 900[err] C. Oxida- mnutes. The YIG disk is

permtted to cool tion of the sheet in outer zones adjacent the and
Is renoved fromthe oven. Body 105 opposite surfaces of the sheet
is thus 1is found to be partially reduced in zones 55 affected, with

the central portion separating 108 imediately adjacent its exposed sur-
120 t hese tmo outer zones renaining substantl- face mhlch |ncludes

M Y Y Y I Y Y e 1 T T o B Y



10 1, 107, 305 sel ectively plated
on the partially reduced section through a nultilevel board gene-

zones, which plating is indicated at 1097and rally indicated at nuner al
122. The ill us- 111 in FIGURES 8 and 9. Thereafter, it trated portion
122 serves as a through- only remains to insert the conductors 103
plateq;hole I nt erconnect or whi ch IBRCt s 5into the netalized apertures
107 and sol der spaced conductors’or” conductive |'ayers 128 70 t hem as

at 113, @Rk HsEHRFS ot nkdin. Ofhudll ffnfh 80 keph MG S/acuﬂ_xlﬂe BRNEdck ve | ayers
t 0 secur anafenedaulb haﬁtbttdug\hu Agsuithint hedted pas tem &reabﬁealﬁaepaioat(ed by

dielectr |ag°ﬁmaf§?w Vhy Of sege z1’~'trutt)tuee gHort weuhe\aete mi E@dsr e- -layers
123, e. in udf iy 3@ S com- ‘éf‘ﬁin Z%u.ﬁ ;;tt&ex el %*Header

i ndi cate let uclib® will rr Qésﬂﬁg MEH’dSpr %sly-ﬁ hﬁ&ﬁlﬁﬁ@ y at %01

I n Fl GURIekange ahd0 3o lprcbgreessairthmmmeofzmtehe Taie e¢semt1ttvlaf tltea erapnd@| ning 75

vi ousy d(f;? eihB teg‘%lﬁblipngi Bperniy f@‘“ﬂZS"%tP’b‘??ﬁE} 504 provide the
rel a- F %?ht H@ %Qten I & gnéé‘é pal ?( g’uctr %fcluﬁed afld
hence, 1 ebduttion yngiayed lir wil be apRRAeaS sa theﬁpmrarucar\rm intetiot Eet headers

lic, VI Gtmrvesmaﬁe zodxe mrodwls Itlxt leig 1029r side portiong ob the dtpgle ot waferadfl y - based
on net aIb ‘gﬁ‘ % remevefhy] C“é =t‘8°1f t‘fé 5 assenbl i es
an co c 1.v whuc onea of a Theteaft rti
and ar qs b P Bldy afctttt s h«%@@ﬁoﬁ NdfcdalY 10 Bod PlAGS té%li’aae doayers 128.
Qéduaiﬁg’lyco&[i nlscaetmanhsmtamnﬂtyt hewdraianiall} dﬁdeel zo meeddduct i ve
I ayer S lwlmmtfedm Thus, l?edlelectﬂcrfedls isrpgoest be i *E%i alpgtiolgps QIQ#C*FB*%% @du-st rengt h

obser ved a“‘é%g’ U“a’“s%‘e WA s NhaLat i vel thick
to progg o%l‘or‘d%ﬁeil F? % "jig nmfutgz \?dgﬂreerﬁdﬂﬁlgltﬁfé b, f?o%% egscer ani cs

have gr eatigsd mannthéy saldalxagntre;gnemg cof- tshigtions tir uctoum@thaohlcka(hmrbecakdom

resi st anciions ?QE% EPHaie 6 coseg; Q{teegm R gﬁlﬂg ﬁg ﬁg}r under -

age and tzs;f&?e#? bt J}"Séé NS ﬁéiced %t,é‘bfi t%jb Jd€hing its

met hod 26fradpBIvs- applxcatlcﬁteﬁlfdl Oifuch bréa@éradng $5a6f ald age'vm Yledt@lessfCt Ure. The
body por tésngoxﬁcahieZthaxcatd g\r;dé lsrf‘ tﬂtedlelfgtir%:ut%kplzeldﬂﬂgds strm;ig% rga#qgfslgto ar@er ami c

havi ng 8 strength
than gl a é%evmag%&id ﬁ)%'&dtqf E Ca?}?e e |s a l%:%‘ ct k>kgaOPI ngl cuI ar @5
does nao mmumi\entdms cReféxengmt aTIGEIREUCthtsa:htet congpata vet;ometaltid: zones ltagser s so
that the 4nc§1t b@m mdlcaeétegwl 6 &g nofedethal §oadYCHISS SEﬂhs't‘ﬁ 125 passes
nroug TR T N R B ey SHAD 0 e e
body 122 dp@c"fﬂ Brt PleRERY icbhdac.ivell RREE Wildifg techm {s firn y adher ed
ni ckel 3;5I7atneéﬁ suppatied G nindee h!elweh)and Thalcmaaian@dofthewe% CapaulOI ayBPs and
with its B gjr'ﬂ?" i %ﬁf&é‘eglt rPP’é °’chng l“‘ata “fté:’gﬁléﬁ?;ﬁ‘? ﬁ%‘@?&k‘ (gdat ely
500[err] Cg Jucibit! ée ndlg%tasetnﬁﬁﬂtgt Joctr erlamee%ﬁ Yth§ fles. TROr fifteen
m nut es. a{Ethdda@d:Iyu&ZQe teshadueOpRAcRYy  capadinge i redses pﬁbbldtr&diﬂamy Ankk yet permts
m ni a- 40t descibed hemd. | Eorr Wbd af W@fnn t fietangy e decreages. AdV%’tﬂ"P%‘ét’l dns BRyond t hat

11 1
per m 1 ech RRE RS e sEDe RETANL VRN R e
conpar abl ?h &Sﬁp&s ﬂﬁgeﬁkﬂ @ﬂcbrﬂlﬂtoﬁi I i6hdl bBaeita oeXdrg e capful arly
I nwar dl I’Drmﬂhb'ﬁeature of 10B%fr Chéur, tiige faocrenmueom mfnenehttre at metaasi surface
boundar4Semings- t pﬁe “}aéfdé regiaps g | the W%%‘ }}igl e W%‘jég,can JEEiogent E:wdl sk 105
avoi ds h%%& hﬁ"é Pret 'b(? &e;ﬁ%urysi% mm% g ibed reitf&% @y_SSI ty of
appl yi ng m@mdlcmensmmfraywaape@medfsﬁoxtshat the hole 125 is i mmersed
bet ween tﬁléﬂf & CBndlimedpss. an(fI LRE 43&#1%4%@ ?’bleé‘S@lmlo&ng pl ati ng
sol ut o, Peuy %qﬁ‘ o S CHHERIE S AR o LGRS i ot
is then Rﬂt’@ﬁ rposed @,hce Wc cifd [-I@I‘ cd?tfphscfseep RlcBHE H’o@f; her apply
t he ni ckeI mbah&“cl csTdﬂe. baesﬂtot infage dl)wtlﬂatl[togenboaﬂscfwr mcmabhlt hi s

i nvent i (S)nm Ig@ordmcehgg t@ aqckniqus Ia%ih@r eél‘m} a{"?@é}} 6{3% @fs gd 67, %

cer am coUEERTEME TS HIFHEe \3At°t @ E‘?@ éﬁt’é@t’ hces

bet ween  varvigaltihd RRuctREN® dlﬁor@ p&@&ﬁntfrd-mv@mrl emnpatvdmeetle éanand

conducti vemblayfermramzeBarald naa:ent \/\odtmlvq:awse Pol@tden%t setewlwb exposi ng

the wh ePrFicTeg & 1‘1“15 it &3¢ i respectils h g\ ocessi ng
canacv‘or cf nera ‘EIJ S ragj d in nduc twe zones ‘g%

tenper at UrRSURE 2 R A8 renldhs of Be V@ibely bicide caertla&atdap@alt 3 qguired for

causing i eﬁtemcemdhtzefeactn sudorBence wid éorvithé hwgmdhdcqphcﬂxbn ﬂ smp hect firm yead-
110 t vhise echniigue mt¥O) !a}yét of nyafep dfic ¢t Unet rfaPPe ati he spaced
conduct g SRS et i aPepotin PR e he e

conductive %onded on- At such el evat ed

t enper at ures d| tact W|th the pl ated hol e. It WI II be not ed mensi onal
control of the interlayer which that a three-planar support is effectively
50 is at least in the plastic state is difficult and provided for the
conduct ors. 115 the ceranmic is exposed to the dangers of

FIGURE 11 illustrates a circuit board, of t hermal shock. In contrast,
the present. |n- the so- caIIed printed circuit " type, which vention

e " M o r - I - T T T T T



are believed to act as a buffer or a thermal substrate 133. These paths

may take a expansi on joint which permts selection of nmultiplicity of
patterns, that of FIGURE 11 60 a wide variety of materials for the |eads
and being nmerely illustrative. The paths 135 are 125 ceram c disk

wi thout requiring close match- preferably nickel plated on reduced surface
i ng of coefficients of therpal expan5|qqoﬁﬁﬁ zones in accordance mnth L he
present in- heretofore required ih netal to glass vention,

under sone Cond g ﬁllﬁ L citor 6P W%Qt aga reducing conditions, for
plating 135 nmegr a%ﬂﬂk{g WIGonTheB5e§a)%bl 1—) es] fo BorBaf:fnl Rliuckd ew i n
Cross parati vigb monmm &t tedeeds (usflacaefumcaeSomdmnat zd&ri3Orunning a short distance in-

1,107, 305~ _ 2t 1 GO(;’ C}_mfa hydrogen atmosnhere) un-  wardly Ig?jjl ﬂle 0“’ g@F Vi g %0 t he
ept t i

CondU@t' ng pat [ﬂ%txatesp toocog&bé%’ﬁl/ ﬁ%thm iﬁsﬂc nge Igllfé§t é?ﬂiﬁ gﬁz SWIIh

Whi | e many useSoufds dithCebnlluc QBdcdescls 4 t ek eebpn PEREP LMD e ateni que

produces gEpRively (ﬂﬁﬁa‘ﬁfce‘famf Tlaiatar ehdaebfltea/scbx ewccdte:ﬁtt randyo e darhis t he
nat ure of tg%tﬂ s PLGE Plof re%?réssgq f Priced gnetnpirglios et ofeirom. | dhe

. - as. ;O T mov en ruin: res Cauct 18 mmt a
131 in FI GURE iydehayl {'aleths of b ke Sindol aecwf bdoablse: BT sohifle "hoar d
131. conducti Vseivpan\hs ﬂ:r;ls\eafuemfg hock IS exposed Ths ouzermé€ nickel platngeﬁxelome sur-

sem conduct or !ﬁe@vdgzé S’u in oxyu'cuigglvt oxamhp%@eegiuaomlaﬂq piditkd ty of
C T A/ 9
137 are showg ghIGE, Q{g"s&l QHthé%;';i"ﬁﬁeﬁm Bl el AT kT £ Jast ‘,@gp@?nts
may |ikew se  ized toS4 I shdddrial % r?gm?l;‘b ahddsite sb Bace

for rred | n a sudotigiideet @itleliwC butbrenost boundalnenadmowf deo rong hlalupaam e&triﬂeﬂoﬂ@c\/\e| ded
or substrate, "Ié"%“c “’?’Z,G‘G "‘§b¢7 enseyteelﬂ ot¥| foy'tsd, dwsilc i SE‘@nd t he
sel ectively {0 tS%f-L cutIL oxrcgi gﬁ“'lii Yiétg}ﬁstweé ?oa s&ﬁes to%‘tﬁ?ce

ductive pat hS.iayers extending mward]y therefrom and ca li @dhies. Sel ective re UCt | on

of a reduci bl eihereafier, t‘leT reultwy Elodk mearomsadhct v‘wee arteh@:r 1535meited génelaligtar i C

bOdy in accor@a%%:’,,é‘ in ﬂgdro L3 ggma Srerqpp e- eed lanrm ugt ?) 5"1‘5[,“ t-

phase of t heysi S Gl aDE R L4 ot mfﬁue 2o el o & 0.

YIG in surfacermedisest apﬂédﬂEk:dShcﬁxf mev[tELﬂ‘d oy h ss osmepemﬂbﬁ means ol 2p&ones,

as previously @@S{%‘gﬁb eendanymaf . tilﬁ@tréc zones. T3may rebé%gg rTheGO%dswtOibe 10@r1p4¥o§yng a
[~ ) 1

80 . cutti (rfg be 1atééi»t}“’i}&@ éfOfrg(“p}E?e er S%Em onve txo a{ %ﬁ"eu%b%

source 1 nposge vléiéﬂé Sy electroles§ é‘éc éﬂ:‘e & WIeLE b&d’xﬁéﬂT@y 95

sel ective por tarems ferfm tﬂaeusnlmln&broalt e reE-me eauhm ouur tinolar ikaesinicke dlat- or der

to | eave only heﬁfjﬁ&nﬁp}q )74 =F’é¢“ﬂi"& inugrdfy) Cgmgdﬂﬁfedw @gble GURES 5 %g@fbt ive
pat s of 1 educ LT YERE i Jﬁa%i b 249 FLFIES For t1 ons
20 circuit pstdee¥iBed 1Thﬁ:é1§‘r9da ug:par@ar{aat S Lfa 2t QFWER GurtaBe 6EAH dak 185 GR- 100

el ectron beam Imson85nstavces ] aylto@e actstscli tradentpy %bnmt Itigqrga;& glreeal@ﬁ deqsht ed
schenmati cal | y Epoy ‘,30f el S n‘“ l‘é\% ui T‘is"“‘c\/\mﬁ}“ﬁ Bk E:e“*“ S I ‘ gent
e o e e Bl B T e
sel ecti ve, Ims&hueczeml H'GUREstrs@ethatBea:mcaﬂS& httEephScieBE MIsh O methBE of its 105
duction of surGF"I el%b?{%%b fns ég bﬁ?ﬁ?e? ;ﬁ% %%%@g%em@ﬁfogheCCW@ thpowdsent hr ough
narrow 25 a v ‘g Se%2 a o i, sk 155
to bonbard the a 1199 cavacitor prdvRiRzOh dibe, JRBE égnmtw@u@§ ,?éuaéﬁ
strate ther eﬂsehowaoeatlorprlredekem rbedm dtyestur"s 107 damwrgdemde Wrbdrwwbohdnm)

C thm S 1
concept s will r@ﬁr@f r exam be(?b‘ﬁ!llé emzrey mg;lﬁ &gé%e fini f%r% 3,3’3 IE QSQTFSS nce

cussed her ebel;QWody 1o change it to a material of cor" 7105

wi th any para‘iRef RO efigivity0 fdrl cbAdfe, 187! td?tecfven h\ﬁnthM hydie@hraeﬂose}isff;:UIt

pattern. Théofqiirn Tg stf'h!e the. hBlosr'aeios 0%S- @é%t rr@%%ti“%@nhmroﬁt a tesiveturof Sa
a [ a DF

re-  conducti \'pé 6}@‘% i %ﬁ! Oi)’tll a-C mutgIS he Y1G sqcﬁﬁs aer tatéﬁd ?F]céﬂ% ric,

for exanple, \%0 of Y3Iskdat in ed zﬂi]a%Eht%ﬂ:V'z{nQr] v irGh (RESVIh Body 105 1S

scri bed with axstar psutf@t@i Qir thxh ehee if ahum s demdtto O, pa‘rm yex@mq:ﬂ e, zawEs a

vacuum wher &5 aﬁesc ted, Vi te ey e E;gg éjpﬁﬁ%“gml 8dwm§'hef; igdisgent t“fgé’é (glrr BY s,

for exanple, ]abek a ecm%' q-lE@wm a resxs;bﬁt‘sf]étc uifrbé,r Hoertir %(gii fﬁ

conduet ed absbbut B-1 Bynhtdi Sora@pringe onanyordrsiEed to pr oduce

desired sel eclhedxidizid ewgied are hutst axidived dackbe thqr@@t:tt ytep qhsjdlmﬁed mn&reishietoloo
pattern. Af tﬁgrz)‘;}‘gp‘eyf‘fréfé“mr"‘inﬁl‘ﬁﬁf‘?% Lol ad tyﬁggeg ’gég:ffa‘f"é therﬁetgus% it B9 s
reduced only isRiivies of se eﬁloﬁﬁ&r mastirdad & EidicS l{aezb"upng 68, K0 mn’..llégfs

I mmedi ate ar easammeerabomhax féam lger than the  i0\W@Nel@RGlesk ke lathhg Sokyeh ﬁxgen
at nosphere, é“gcfﬁ"lf"is"f lﬁﬁae@%dsmpaﬁmomfbw owart ¥8dactor ghirty minutesor Ourrete

ot her reduci®Ag"CoRdfPhins TRESHIE athe jheet isc JPY AL Py Bicksb s fpwy t8|hPYFu13f’
pattern 40 vacuum or in a noist helium or argon may be formed in a
one-step operation on 105 at nosphere, e.g., for a period of about
the substrate. Subsequent renoval of un- thirty mnutes at a
tenperature of about wanted reduced areas i s nmade unnecessary.
400[err] C. Partial reduction of the surface A preferred technique
omts a mask zones adj acent all exposed surface ar eas utilizing an

1 o [ T Y Y ' A r—- o —— I P~ I T



metallic surface zones is cooled and re- Hi ghly localized reduction is

acconpl i shed _nmoved from the oven. _|ts appearance is where the beam
strikes the substrate and it schematically illustrated in FlIGURE
14 is nerely necessary to nove the beam about 50 wherein the YIG body

139 is shown to over the face of the substrate in any desired 115.
have pﬂgtlally reduced zones 143 §gb%eg|ng pattern in order to acconplish
| ocal i zed Lnwardly a short djstance fromits exposed reduction for a

conpl ete s%ie&fv%tplau ' 8dVine %rtxall SH&Jcé’cPe%ct m%u%h%r Hlugmk d 98k, sand
bl ast- i fges, which plating!i§1GdRktedSthes adli g nuinb¥dl $1206%e illusl N SOME
I nst ancesilliit F\lﬁUi’lEﬁdt ande?. d§$¢r¢@rdr it ﬁe&edbcpbﬂnomlazlckertv aqirae thvesgh- r enoved

from bo 0“‘3t t@ ipsers the ¥ mﬁ?ﬂwﬁaﬁed’eﬁm?@“ TZU}“Ch comnedi39 ~t0 | eave
g & q; ré/eq LY

TR el R N Dl

only thog sea
scri bed d@m&l@&sanﬂrs&l m&t«hﬂ' NRINear pRr , 18hac seARMIC by \ae:lcstdic f shceds patt ern of
t he | ocal jagethrough the Hgm 1&‘31 atledre; nlamrsedﬁr (ﬁl&s’@rmdckrel‘ﬂ Fl davery  reduced

R digated 123 i
Z0NEes ble()l gﬁer%lgf‘fcieglf E%?‘SS[Fan%l lgge sér"‘ires We wlb( nc &tl?g) h}gges l'p | ating,
t echni qUEb o isbAd SR Realihmdy 6o R § ALk Abcad o, prof npl e at

about thi grtayy Minfinibi@dzed atin acompé)dlsvsedxo Iuimlyanagmapphd Gaice, cralsuvehomaaer It 125

t enper at u'?fed@@ﬁ‘nggntpglag%%t& aég f‘i? YT ezon ZI;\ ckgbplp ftSdlgP plate the
local i Zﬂdasse [blies and a ﬁ%ﬁ% In}y qu%t Cend z&%}l % Z% ‘5’5@? ! E§ (Sjuced
paths or RPkahP lxéa &1:8Rte Lh@-ile { b Spaced! & nlibﬁ:tﬁealla@ s | 128,Fit bél- wher ei n
t he ex- mscﬂwlt basubsmrhxar tormo\ade strmgdr d@rscrted jor GHEIGRE al0, are perewatethl surf aces

of the r 8%3&:{ =§“°kh§° ﬁ% Vdrllle Pr&d@é orsﬁggﬁrg gp the di-

65 bounﬁi“ ghrl bﬁé&ir@?ﬂﬁiﬁ TR 10 S5 O dnbre SIS s

age a ternperature than does g]dcs thnner stood on consmvnno its Iﬂ.ﬁt Obanu- O her
rreans of &”tel@u&cm ett}lﬁ :mip gth adpaniegcabslybmn nfagture. Tf’ m dy;aril |11%?edaf%$ *pe rest or ed
Utz T 1 €r
to. Thus, ?0 E\g Elaéﬁadv e%e%ﬁ S{gﬁgd d.ir 11k thro}‘ll%j %@ r TRY be
acconpl 258?&%5 tls} Sete Shdtd Ei&vﬁt toCQladetalilcM RAr H&l@du at
i nteracti @nndnetaweiea gﬂsG alhd;egr shnltwa 125 massedmirb@heﬂnb dommeﬂcs i Tha CI rcuit

boar o, TSN ;&3@;@ N i S e st 11

(i_"‘

possi bl e fa&(;, foldfately se0°C. Of the @
di el ect 30 Bodyo,iroﬁaﬁm@a@m RigRMdgfly SAM toontdmtnﬁnutaaerhe body tadyallmed9sieposi t ed

al um ni uningnandhiesubition agb yd peoirs rmied- b OV“«@TO@th/eYFn At face

t her eof afiripatinhBpvend hat pergifiied b ’g %ﬁ m@jtg EE Hefaricdotate 2t e nust be
600[ err] C. Rﬁ’a&rl m@ﬁ%&}ﬁojﬁ}; [ sdeki] &r béliﬂliirﬁs 2&@ ol 1f§)um i ng
conmponesst Bzed 026 h ihe]:&a:hicl?ﬁsk e«ﬂs avbied ub%m dprmgd The bodyo 2 ngneat wis- e@nduct or

2. |
net wor k pge e %Y?f@pg%)@ﬁ%nwﬁmams Postd g 1 {'ﬁwsd i lglen qgrlf;;e;hem cal

bonds) ; i OERERIES thladag s thenl dondiedc @hCENt T AL €d

ener gy Soukc6r@sncs Wath paisr afi | teiBiq@ ra 1e golyd uetm«.kel mt\,h15290ﬂ'hi heultihg cui t

el ect r o themin acagrdancd uts}erh,ls mpardo cfﬁmb’h ther - HQft

supposed Y 1%;: dlsg 5 zplgpos g‘ conrdtgcqt %1! t%’acfgl Ct The

probl em oﬁ,m;l %\'f gi Uﬁh ehe¢ze a1 Cp. Qrs Oyé d

conduct i veisk S gaCﬁ‘oteﬁsung i EntThpn\eemdry dine 8&mecuon ones

t her eonts mor@élfmzwsmgr elelmetteumpracuon beb m}qﬁch g S‘I‘%‘?’élf" 1é{t s 1thd/ or by
Bbents forned

accor danci® gﬂ rﬁer@gg;;gd:;géggt %m,imaen R QVI D o SAIRL Bory

within dpedin \Iﬂlﬂiiﬂeeﬂatédhhﬁle tlhamdbelneted ric
substrat emaxts@edlfcont’fdilcﬁ tpp ilteni}aaer wlnch ?fé)gérFﬁthinﬂhl n concen-
tion ofs"cﬁ Psés‘éﬁ‘ﬁ plagti Fﬁq’éﬁfﬁ?ﬂ”‘t‘fé BE%st r eans on Iy

Feduci bl oG RERI OGS 1 et A%, &1& ie& Eﬁﬁﬁﬁi RIS 05 el
as by vapwm ARty mabmaﬁbeanuras for is|thads tik Abcoande Rwﬁleﬁbﬂh&nasp@t pictorial

vi ew of _areductipi fmrﬂ)ovutdpﬂcnmih d amsvstkfr nef the oredumesntipm| The m(cum mardof a circuit

boar d Zfﬁgf:lef aclP ‘f‘?“t‘énnz‘; to o g tl;'e gf 1‘?@%“@@3’&&‘&2 t““‘?‘%‘ E%ui@s boar d

201 has acs EMU np»aﬁ'i lead rdt@hw atﬁér gfup e f‘dg err]C

203 whi Chu@%m%tolmmrﬂblﬂfeﬁwfheﬁhast substente? 3 33. I'Ilhntd‘l@amaﬁﬁayoﬁaké(l Q this wll

take th e’fvﬁgrggnltnhéwi]% mT‘@LE Qf)!f’“ toﬁe’*;f;‘l]éla Hﬁfl patigfas, thpy of FIG P } ,ANy means
redu d %ﬁ%ﬂ u/ r JP a(gﬂj .Efeﬁ?a 23?&.,1% oxdac)g ﬂ% E% part

of the irp@ d hesmidits!dt ABrdalv AbARGE a5t Adnes inf Qdcomca ;ﬂn, Fors n addition,

a com heé-ofdret geduired | Dwenetal ake ndes swmlen obutzundliorsomqoamatlmonel nie deep path

207 rung %@L ?‘1 %®fen,  path 203
and is spac gﬁ%utloaiss%@??qalgylgvaﬁccéoﬁo eSSt %C?f‘fee T 2Snf Y PR &t anount

of such fromit. The conductive path 207 runs al ong 95 reducti on
occur. the bottom of the el ongated trench 209.
The The plating of this invention is not sem conductor network
packages 211 and limted to nickel, a wide variety of con- 213 are
supported by the upper surface of ventional plating techniques being
avai |l - the substrate 205. Transversely extendi ng




35 able to deposit various desired nmetals on portions 203[err] and
207[err] of-con :
203 and 207, respectively, are conductively It is p0|nted out that

t he degree of re- joined to the leads fromthe respective sem - duction
of a dielectric body, in accordance conductor network packages 211 and
213, with this invention, may be varorges over wide for exanple, bp::

wel di ng or —5L~ad-van-t-ag-eeus—|~n——sen%—-—~A

better appreciaic QxBedois thbeoﬁiuw@t pots. Of 1QBown to hd¥8 tnddR€lCSating 045 emamml e, a
pattern of comWEleC#am b ofi dikuihbeandhidf et ahergt@nElhedbragnigs techmwr

Conductve  pOPESLEETY OB e rrggrdggg e ol i

formed having Jai A iechbcupr &0 ah eoditna et

| ocal #zed fdeg:hemmﬁdmmndudtork/maykagts di Afercerntartdomaetedonmultrpeducbﬂ on,

for exanple, B afanh(e‘tne@’ﬁe%ﬁmmfa“ 6|e}§€tf’?qi e“rf PRblt EqmPgRents gtite may
hus beam | NG SR e, T p%rmw A G ' f o
dielestric suhshsaf qot tise! 5 rwasm B0 URRBISUD Stk akeode @fbing U0
desired, varyimgvepahacteri st cs. B vva h’p‘ehl@cRE"lmwe Aeds¢tmaI0éra @ hivi gque is
em of il Lyser R, ﬁé‘? %‘3 ST tid}il?én T, S mati on
of the path 2Qui gielectric i 02 Ssuﬁ'ad@ erichatIe f Elﬁ:uﬁ'qgathgl @i‘;‘ﬁl nents OVWEVET,

sufficient 15eaail zsedrmemtyr QQSCHBV& axﬁD tie0 @aNdwG! bevearfisd adyj by rtmggayﬂagratsuons
of the appli eetizgayzypeor pz:erwsne»'e%gt tee cpaeEmtaed| enargp source lﬁabhd agp

portion of hi Gt R ATt Rt %}ﬁtﬁ ] t”" °°3‘n€§’f,f”érg”ﬁé R ;@"% 209
ur - SEI VegecOve PathsC8l ﬁh&hon &Q &&MCII'S l’nSa) ‘CRlNe QBnduLtE\/g &Rt pOffii i on of
t he path. Safreirngdputiern. 'IhefqonduemvedpatIBCHSy wxmeu hle:res:ub’ethrat eicqtrsn rlvgam h& 8%ion

of the YI G subg¥r @sweer fppacach. afho R
substrate for titffi ériffé’shét r‘i‘é“’ frcé’r‘i%“’?oe‘;‘a *\‘%’é@f %Cg tgr’tfﬁ “%; on "5%1
capaci tor di eldecﬂibﬂ lo€ surfaby zoaxsastl ¥IG aodswlf 30@ace OBy eNG hdde tgﬂ’o&@t ﬁﬁtowext ent

of reducti oA %g@)id“clﬂc tlr?ature g;g f aivtaelneemaén lbsee?rﬁ) Fa feg
j ust bel ow th r@%at@ both con ff@@ é(’[:é Cimh %?ﬂ
result is thatmgtS E&tﬁ,‘om portion of ren ‘,ed 701 &t)rda;t,e wi enyYI G
separ &ing the ReZﬁQng ® h«mw ¢hereeis siwa ahdreconduucpat*ale The faresg|dof itheg

spaced apar t3¢ ace Py &fe r@g;a‘ 1 P‘lﬁ(ﬂ of P l’f§ﬂb‘8‘b 2 glst‘}‘?é 95
Fenen a0 oI e WU A R e

degr e€ of reducthhﬁm a obessions DRaBR BErupps asbe b euﬁne, reetexax@tef oo Bnt Mga-
whi ch occurs owfatChehesQGﬂeBleofcﬂt”h!e ig F@ﬁ?ﬂfﬁd absalijte. oByftorS mr@rh tde dpaekd

apar . conduc? el . FRLTCT OIS I i ey s Shola tons

serve as pl at Ghlectit uBs1ORER tBALplAed tadn NAdh | t o 6QARL | Ve toO
of fer Ci r owmint anharaatﬂgmaa bwquget ymfphepp edecttertmfmledlus subusbamcalaﬂedtdamger for
shorting.

i t pat
§f ffater 6% rg&ea?’ﬁ Ry o s ey DroriUG & Ll nes UEHL PEIEE pces,

'3
vacuy T m ium 01 argo;
it will be 851'& &sbhele? eaob frod>! o@l% £3drhe substrate. Subsequent removal of un-

1,107, 305 thirty minutes at a temperature of about wanted raddced areas is made umed@ésadyhe

trench 209 t 0 4PEFpy Pagishwedueiioar pfathet wirfageec hfli qrséesredratpchiigual stadisf ®r messponent

from the
make the si qeqtft, BT rHREREOL tataavﬁtheatt‘éti’;%ﬁ’bf%é {6 dtefbndel Such - that 110
conparatively ¢ Efeerat CQfttially reduced, conducB®l SdptiiuinY -bedh FEQtﬂ&tzoﬁaﬁ’zﬁ obtdinedS
desirable to miwdﬂtcosurtiae:t honzms “ooled and re- mgtpy éciue!rzemtmdaéd ig laeotopishes s

plate the condifed tonT Wmtt b B dBgrieidhe pﬁﬁ’dﬁ D e bom ahout
tive path 207 wieeh HbCKR) boll 15 REChMRL @l ovirdhe Al bi thliubsthhe 1 by ddlred 115
pr edet er mi ned hhecgartiallp rcduced zones 143 ext"em@ut;&ttamtmabxhgr ld"l&l’:cﬁﬂl&ﬁshl IoSahzed

conductivity. lnvtparfﬁhgkgtg% dbenecfemrig Ill‘:i @ytaﬂrnyf%ga tq@plete circuit “draw- Duri ng
the plating o gt the gré n j%n@ﬂ&‘?&k'le Qfin WBvS HRELS at €,

55 bomtnh ] tep&ecﬁan tcr/t@ons [ BRGhn B0 bSHEMRIEl 08 A ONS,
to t he condit |leﬂ15toofea\reeduia 1han _zones in the rrhlyedbelrmsbedﬂ( ehg compgiatiepoxy) to

make tion beiffifeq rfﬁifégé EOL eXumpie, thenecidielvs oudite et ! o ’ggraér@rdn
i electro ess i n o5les m s c1ent Ive

occur & t her e0elution by electroless ;g é;fug ﬂfeéﬁt BHins ﬁ?‘ h§ 6h fle sub-

75 60 for cxarhfie ap @bbit GRSty Zﬁesofat patvbhé?.ﬂ'lln nragsy z&yphﬁlhﬁtﬂl RoweRt, Begas

i ncreased at Qﬂ% “o@q§f \ﬂ;g%eP@“ately 85°C IcTh" u 51 ﬁgﬂﬁ%ﬁ ?}iterF;Freraltgohwdte-ntrat ed

H A T S e ith

source a gr eé t@e&ﬁﬁgbg ﬁ%ﬁi%ﬁ t% etal in order to DC?

| ocal i zed enetkgyal pafaps il inGUldlchd sudtde 7on£§0fll 5! Mﬁ@!etny ondSctbi€ gath IR Othe Qf-

al t er nat i velé§ bounding the scrib-i demesdiofsr d49 akehelettriestbstraimt i | t he desired ft3he

exposure time to the beam may be in- 15 length of each path
portion 207[err] is obtained. creased to give a greater degree of reduc- 80
It wll be appreciated that toward the end tion. extremty of
each path portion 207a, the In those instances where plating is
exposure of the substrate to the concen- wutilized in the present

i nvention, the plate trated energy source nay be | essened in

|s |n |nt|rrate contact wrth the reduced zone 20 order to rai se

o rc o o — - 1 ~ -



25 or welded to the surface reduced zone (or nickel is plated on a
conductor by the 90 to the plating on the surface—edused—

zone, sane electroless plating techinque. It is if plating
has been applied) on the end thought that the intimte contact obtained
portion of a path 207a. The end contacts in the fornmer case may be the
result of a for deep paths, for exanple, the end contact
struct utal positioning of the nick 3P t he ' 30 215 of path 207 in
FI GURE—LT; g}r{giy be (gxy eg aebt tehcts r|aln Itlﬂlgerm [dly reduced zone, 95
formed in Sthei mepnsf YsKiygHon. both gene g bt & LEVRMstde reason,
1 1 T , . F Whr bORpNEUBbRY R is
the bond J ct?ﬁ?,ll‘zc;’ ﬁayaccgmﬁs??d Sy LR &6l itk Renduttive Whih bbeocseeat t hat f ar
stronger ihiakish tvusfua’(} haa @o?ﬂgéfm" srentt evulaP11nQ(a trh:erﬁ‘lte;m%o fu;t‘dr
net wor k Spawkag@t@%nheeant apqup) 1 el@t rties < P g)‘&‘ﬁe
" <3 Do X T S“mhé
lie acr Osbcd‘ v?thttv §§f¢‘eﬁl nﬁ@@ﬁ#&%aﬁcﬁk‘mﬁ%m ne&‘iv@l ating
sol uti onsg@Ndhereof at temperaiesC @A @t Widahl bhﬁttcmaﬁhsctomecamtr‘_mstzw in the
t echi nquespoat. e(as/vl-:dwt ask atgan 100C Gefof ajultowi fpQ@ounting components aggh ij,pf tre-nch
ﬁé%
i1

o SeeRa e e

&

mraah@cmz thk Bh tteadxrc&OI ut i on

cont ai NS SccpBE beam, arc, laser, spark€ @O |zng Wd tv hieh theepicopneippbsed theamwor k- cent

Ni O [err V«nct@H[fema}lothal vptérxe@emtthvote F’Q}d@ f]tth}? hr’eggr‘l’t plgpﬂ'f}"d 211, and

its | ealfsducidte eceh*tft‘ct’ R R ST e ' 0515 “ it %? oride, 10
Zones eon ed 1?1 T .u

per accordan}{l uggged/vl giaf OPGUIGThg vexopat p&.ﬁ‘n’ts formecenithn;odl um

citrate, atndbe8acoqae:msleenxv smali epzzm&at the dicl ctrl“ S-xbstrate FtS@Uf-’@ls aippacraso

illustr agsiine l’d‘éfﬁﬁlen afhin fl S By ‘@yn@ 10 390
ponent S i‘f¥ ElDOE riﬁa Lgélzy ft%g{gﬁbﬁtx& 1\1’11\/5 %J nilhﬁe or $90| ng
sol uti on, maumol dﬂiﬂﬁﬁg masking 'oroccdur f2055 rE@f ofea<a oatdhéch'S_ QJTCtlltDr 217 in

path of by umut:twirm ditjat temeeralete dbe das a Shaﬂm” conductiy

Ceststog, SVTTR S A gt 3 ua,totc,tﬁ qé’ﬁié‘ Lo S oo

tinme o ff A S TGt D Slosd bk 68} bitoagk rOr &

vol unes of:araatnthen rommbetaipdrooxa dedendd Qatz  for examnl“ of " t f aﬁq r 217 |s

acconpl i shled tﬁé’f*eel ex &%@’%éﬁgﬂgd"t 2rifer ggﬁh‘ey °B§ s@l“i&%og %p ] f;nto

by movi aggﬁ‘?@ol%él ol St S biiRr FofN TheBia@0vd phitl 19 16 atng 05, whi ch

i s maint alrda ion occur. centrat ed irerbett oéth@nebgatepenepér?@? dikear to at

95[err] C. 5 n%@ght?brthISE g Itﬁtmgi‘;é nductor network PaCkageﬁtﬁ f8n travel of
Jt he@

12 supported uprer su ace ot
the path JOSCHE FElycs i HRdARETis Pl oot i
50 zoness bglh & i't Lo @Lied. meuls sﬂalplmsxtelqosa aﬁ mgtxtemaﬂhatlm rey
m nut es tdxeirxe:pﬂcatcﬁzii ;tin‘;s o d& P(%ift %@fﬁ% lz]gggefabl? arcs\gépc%ﬁctstevﬁ? beam
| eaves a |lpdsEoime t LEH O )
1(. vork ages '211 and 213
port i on Oﬁlﬁiﬂ?g@ﬁl@&“é% %ﬁbma@i b hlie el dhiye, ) enddiiion ®ide@oved and washed
th Vvamelhm:ts This is very advafi @ba&Smt mrserve bais:r aych:@dtentot it #tmctht“hé 10&nd
aI cohol mdlatﬂheni %quarelwhr ednattern of com- FICU“E%J% Eif% nad Terﬂf 3 r 219

(schemat i E3F) U cor '%ﬂng,ggjr%?,‘& ik Th eeaized 55
representg rée OFL%:! )Feie od&énﬁem@dct ioh)1 fbrh meﬁﬁ;tbycemofefeall‘gnenbodl ment

of this 2§28 a dietectric matenal A mutt hasl] thtb Zi@) ipnthp Aarhe z@gne tb‘bf étlhnlé@
i nvention b?sfoﬁ’éfti &% jat "‘F“C was for'”““ e e %l (ga3| ng the

degree of o@gm éﬁfoéarblflg c a&é]tefts 1‘?}1 %&ﬁ% bR r he A Slm t 5y g&t @07:

the subst reteed tiat he ﬁﬂttﬁensttrﬁh@demye I"tgyevels ebtfidgs lomﬁrz@ateedgy oper ted

sat i sf ashep ichnductive as adjoining porttogg)lgfr |d|ﬁh}1t€ﬁé0 %1Z§ft 32 6{3%{& her eby

h 1 1sti m toa cs:red tremn
Machi ne- - 'per%ers agi?e lg‘;rgﬁmﬁgﬁttor he f')r"latxon ofl S'raﬂct he degree
of reduct i;Qihe® afd -in the substrate usi t el ﬂ@q Gl YIS substrate occurs along thz125

strate in dﬁdnacslcr@gnomnofofhetsh@tfeeﬁdudtel salepeftthe trmznsmumm%ggﬂﬁn Lm Hg.

-_p

1c For s 01 eve aje el
and/ or g )3 v glrﬁctr cvt rﬁﬁ/gfarpcutlk Slt 3"? “tiie beam, The
portion Ofea h inﬁ Abdel1 Qs tli3 12Ebo Bﬁ%ﬁfbﬁ)bf Arench
oper ati on,y&o stﬂaﬂ:tta mhes aor tsip@namty‘ tﬁehe’uﬁﬁmmt.d:’utnse Wtdemarm conductive 65
ductive patdlizaSoeimpnt wmphaied cosi hitake Yot eater. pptragls L )
ugtive poitions forme y the electr Tn some 1nst i >
130 i&/ scxrifn: as the dielectric for a cana- which oceurs on the gﬁf} t:ﬂrﬁ renci

Current -3 lt {¥PShe spaced apart conductive during f@rﬁﬁmﬁf@m&iﬁbwﬁﬂ% redder formed § n
| ower sur pcrtlanlséraiTﬁmbia@J rt én beebabdt i an ghat 2portion sufficiently Conductﬁ‘tsgie OﬂFegl ons of

the redycdibtie hadispewripl cof pregeterpigs n §r rum mgeters
body 2511% "t“h’éd&rtfh‘duc,‘?a\yv pé?aﬁe 231 [8FT m@ﬁ é; Ip%ﬁ dg@gﬂgﬁ%{r r ovﬁﬁvéﬁ h,

obtained on a 253a, which pass through the dielectric 5 YIG substrate
with a focused beam from body 251; and the conductive path 255, 70 t he

above appar at us. formed i n upper surface regions of
re- It is seen, in accordance with the fore- ducible dielectric body
251. going, that dielectric bodies with con- A sem conduct or body

or chlp 259 for ductlve portlons and a nmet hod of naklng exanpl e, made



tions fromthe body. Such portions are in- the dielectric body (see FI GURE
19). The 15 tegral with the body and may be adhered sem conductor chip

carries various com to conductors in various ways, including  ponents
and circuitry in it, in accordance fusion to a conductor and plating a
con- wth prior art technol ogy, including the ductor thereto. In sone

I nstances the com PNP transistor 235. Tg@@gs stor 235 is of parativgly

conductive portions are formed the plapar diffused type having a P-type

20 in patternsys fdSqdndf 2081t febtlobe Qﬂ@&gﬁnal to technidRd txﬁa?r bé Qﬂdxp Hor2 @amp{ﬁéhtN' type

base regi on 85make the PO LNMAE rakp et of afgrdatee a&mtml mv&nmpa!mveliﬁﬁw aond a

P-type col | ect@ststweglbmn%?;aseSThels desxr@Hvd?v ti on of redum bl e
VarldﬂOﬁ{ %F?

di - contacts 2gplere g t] ég "\‘I‘\al 8
sen cenduct or St&? %ggntréﬁggr;é? éhhgéz‘ F 2086 pa@ plﬁﬁh%}@'c @fmgogt%j(o

referred to aSDannocﬂhe ﬁ)’a ing opefanioin the céhﬁﬁraef dtﬁm pir ansswt oof 28 Ssubgrapy cati de
good 25 corrposi"teel’onwm t"arstéie of fhen trengh 299 ndiiss qationgy, ‘}5‘ ordhitioes %ﬂdl‘Fthese

respestive ty b%f?’”“ 7@ ‘%Li’utpe‘f’:ﬁééz &%3 “”“‘g °5 BEhnt Qribing the shis 78"
regions. Note nfohu 1)) ldfnpam‘ 267 Inby be strammpp:’ae tn:crelmd 't locatitis @herer CUi t

built in con ﬁtirmrxll Fld/em(mu& theldut;rstitraéltftde@)lrc rét%i:l $ies r“;;égé‘ﬁn 7 at% body
i ocalize S a1 4 <
is referred t o%ag ia @J pipeEy SR FaRien fdeSl 85 bbhm may be in:

sol i d-stateysq FdHicH ﬁ?’a o Btﬁilrl . Creaséb D gife @l greaie? HefrES of ¥daGP 180
where the con-1t3au HEI tﬂtgtl& oward ihe epar tm!al sect | on, a tact S engage in

exposed cont acextemiy @ﬁ§a¢hnb95 D"ﬂloéo?f% "‘““?/%h t he
sem conductor BREN ¢ gl i ¢ Y LR he

maki ng of theo gREPESkie ,zo'n'-\ f&@,lea ttsw B iCQapes Fer bﬁt@@[ace 85
circuit of i nﬁdshldwmg tl’tehBVdi o ntheé inpain @brtxt)tn P gé i by -electagless platmm@c

i nventi on. The"fcfé fas Strfé“o ‘%E‘e § acﬁ e s,
35 229 incl udeg,l 1déZE‘° tl%cﬂ? %ﬁ“amd &rong@ @gtéf&jre };E

contacts, thes G}etded fol usﬁrfaaé eduded zE:heG(dREnit&,l 1asptaz¢deweda fqomcmctor da ael‘)t)or
233, and the r@sﬂhstpbrmgzr’l%farserf%?bIleducedtﬂqee bgitou tth UR] ﬁ!;éoteiﬂgfﬁu i ficigi t
dia- formed by lg%:gh i 5 X/E' O on{eﬁr% fhe forngf éﬁ f HIEHE s %ﬂmo?

provi &d wit hi _mfo,dé*g‘hp n@ Bkt i @tr af R NGEBE in thepOSI te
body 229. Res®2isi difgodIlOZFﬂ @URE}IIiw 10r a;ayadbeenm; dfé@t;rleehe fnddly @pc an
40 it witl be e lt!h ilag gmg r t ank c P E/ ‘b C;J‘: F o

previ 6usly exa,téﬁ,it ool §i’1tﬁ‘é zlonofaﬁgtess ﬁatin ik ’i‘eﬂere-
her ei n. i N. el RAOGI msufehchl mp w mt trrmamg ndugkier <123rbless p ttﬁ@fﬂblhlﬁh’ﬂslzﬁld
directed to ﬂheontamjwclt te cPBluctive pathio'/' pathal Fﬁi‘“‘wet fgre ﬁ@ﬂ"tﬂorth‘zéglowmel%

This i nduct or PRIfopiEERch 2. ol E{l‘ e TR ﬂé‘;ﬂ o

connect ed by aZg éﬁgp he,,@ﬁ“%} @,,r Mkbﬁggdt(ell eatou; Mt %\t uctlve
path with the gm tab(el’ltsolfead‘shere ﬂﬁjmvdahger f | éﬁ%lﬁmeabnc epmeEwh chibedk, e(hger gy 110
transi stor 23«551“;?&??&% faé ﬁé%%gg%tﬁ%w g mciéta Fate gl‘ﬁggl mﬁ t10®n
beam to reduce y tric 51u &0 il fo bibfion géreh s _of
the body in a 5"@“@@;&@5 r{hd‘l&p&ﬂornZl?GﬁJbithfDbmmbd‘hﬁ"m f re AU QRO khe23 1
and i nduct or, 2®Bhendg eorwtto 2% it |path %tt7ter|en5‘6‘ﬁ“°n is hPFéedc pCEt @r wARB timeads to

5 fopmed b 2 more me m 0
a contact 238 fomme C;nw (ool i mg% SH hgt f;tef[j §t§’,§'§l§‘ PR 10 241
i s connected t %) Qi onCAlNG E8F me <N eﬂgtsmathesd&tt@ U\Gtﬁ&i} is - 115

t ransi st or 235c&nhﬁt6dl(}herg30rsblﬁt&t &éﬁnd‘culﬁhao i %ﬁat’qrolrﬂdfouxt e sivi mitiurgs i S
of a general ythe m%%grh!@vel todﬂ@ oth 2ffetar gﬁ% (r,:{g e %I:; ‘t’}; MR TR A ’“de are is
rect angul ar na@‘f%,“ Q,%pf%@u ai{f(i @a lefbed At g6t & Bxgy‘;rﬁﬁ; ?C‘t .
245. portiort N QhibsGASRtvREn thet Siel erm lprrmead&dl Wished with RR&LET T i ng
to Fl GURES 18ptmsl Eb9 erVet awaar oﬂx ectrhrtnn ti:eau eicghsl ofhd teestaingdtdar t ur ns,

will be obsery 83ra¢i9nt °"1”i”e§ ?gé P ’tnj‘g‘ °‘E‘E§H§‘é’§f’
conductive pat orfé:ﬂ%d;l%w hﬂz a!egfi)ﬁfig 1?ﬁe Eg{gﬁ CI‘ltC N Irz:;i;mex ; ]'99

whi ch ext ends ym%redaiaecmat&gre@fof teh@sure &| elet faliow ln@ s@Bly, IG:pcmf»daatr &euci bI e

di el e®tric i ndthet &bst trafed o ’E@béﬁt‘ ; opera agtorily o
exanpl e, VI Gwiﬁﬁiaﬁ ° of t Q:%:ﬁign%%%% sur“f'acem, jss B i@ B"’f&t’b"ﬂ

23 and the reskgddm :ﬁoﬁthse&ﬂa@lwb Rath N&/acbuctil, 8/>€'1019a{1 }2g31 may be +'87 med
by drizl I'i ng 60atkdjeeby swslhm:éegnfwxmha:om is2Bllse Paghetlr cuitry in body 251

with an el ect r 8pftigfe 8hi he gurippm metal ?“ngl (e bet ween the
com condlttsaagté"f Bl T o bt S WIERLDD et cor dapce

with the circuit |a- de areas adj acent the hol e bored by the gram

of FIGURE 20, is prOV|ded within beamls path. The depth of the convolution
the body 251. This circuitry includes the of inductor 231 fornmed in body
251 may 65 conductive path 253 and the contacts 237, be varied as desired.
In FIGURE 19, this 130

1, 107, 305 15 depth is shown to be
a substanti al portion CU|try and contacts ‘as are reqU|red Cbn- of the

o M. v o r I



the body in order to facilitate illustration. evaporation of metal into or

onto suitable It is advantageous that the coils of the recesses or
—tegirons—on—the——sem—conductor—5induct or- be cut—at—teast “sonewhat into the

body. 70 body, i.e. that at |east

a shallow trench be The assenbly of the reducible dielectric formed by

the el ectron beam during fornma- b8d¥\(? 251 and the sem conductor body 259
tion i f* order that the materi al WL first involves regi stering the

contacis on th . Bod rat her than MRy SELV S the lcore reduci bl e

di el ectr Iﬁ?l'; égt,h_,e regi ons %%f 311‘ Eﬁe ha'b o Mididdb.event that
it is dea reeﬁbtlsxeaanemﬂdu@imshﬁmmerzﬁ% RE cEidbctiv m » 28h'®d to nake a
t ransf or gep. biyndromnividtk, wanobtginar en 80 283%g ageeh Pive r theofugte rthe tdl@ctmnt acts

coil's IO gyBstratsaWithy & focusqfy peampfrom ; ped ‘f PhsBE O t‘f‘“ﬁ‘ﬁ’é%ﬂﬁ‘d,é "ng contact
e%s

the a
i conduct or

regi ons ' Gt il acloddanbed Rk B forPRETHIE GiclolB bally Y5107 T
body agagdstsg whai cdielectrict lhemsomjmswtma sudeanb&ndactdsrenhdszld@hm;pdzsal agtric they

are pr Ve h'éloﬂs %ﬂdoin kivg adg@ft“@“ﬂ@ 1§ ecﬁt}twmm s are,
Coret kgﬁ tﬂtv@m- R o red T

or der th u&pspsld ﬁ‘xc tﬁQﬁerdﬁerasﬂ osemhe@ &torbodl es while
t hey cazlmmitmly omstaltif, tchmiucm)tel sporm hlbend:mst setll tharlewicgrseﬁ&edoft ogether in

proper 'ﬁ Q\gﬁs"c‘" F’?P;f é:‘ Semlcon & chf hﬁiﬁ I?ﬁgvagtlﬁlegﬂle de- that
t he fUSI il ( Gonencs o %ééfntm%‘@é] pdions.

at | east flﬂﬁh&bH Z@idycterostdags tﬁlgOancb e wited plt(ikir t2éinologh Endh@ings thef | nductors
formed i ﬂuwrrtéervmdlnedﬁeletmqtancebd caamd PPRBt HMS!S@I é@)ﬁqtﬁmsssmaﬁﬁl ieof85

dueib! apfPRLEAE TRt E (ol SR i or (as
the case  Anoif 1of mt\emm heys, BRY 'croﬁéé mg,on% )t

sem condmblwsrbtlhq? egéa‘ho cnnoh reducﬁh’le at- ao?gtstﬁﬂ @3y e]tivaed conf I gur a-
bond may ? e bady yrithea fsgwm;q lg to emi Wa?ﬂ tstorshal | ow

) d 263, of

i nst eaqs é%f)"c rgﬁgglalgu% By %’H,‘:f %ﬁxﬂxc gﬁ&té}&ﬁl%horﬁ'ﬁé @fuvf?ﬁfﬁ%o

i |l ust rats purdlis tHeRjhafidy ®Tto asr ha @ regi@iBdNGE Qliat aC@inOflin &I MEE eutectics
are for rredorg@;.szte b@g And a 01rcu1t built in con dioxide (not illustrated) protects tHget ween

vari ous §l§(ﬂ] Yé’% {E‘gctl?cmfna 255 “ﬁ?ﬁ of; géigﬂn hggc:ﬁ’hrcb'ﬂgh t he- bedy
251 to30 rrattebgea 9 m @-txh v %ﬂmfsaéngugesn e &Eed confa Qsﬁs “hhs port ion
of the patnpodik3 bayt (229, e»h&ﬁpleﬁabodlefs ttheesem@ntdactds clom the reduci bl e di --

| over sultf ff'eﬁuf%t?éﬂlscra P@B&b\?ﬂn@da r‘t“?’a '“:etfé‘tptqomt‘zosbeu 582?-% of v
al uni ni uf &tﬁtﬁﬁ“m}‘ 3@ CH‘é% A t‘ rlhc 1 ‘i‘}rg of the
excess 3oh2@ urﬂxmublr&h&ﬁcnve pb tac th‘é iaperation
is pref enlb!btlr t&acat vam:ii aoml ICm@ewr 28y amn thy EﬁSlpDeS@eﬁe ta- duct ed
by an el %1 RBy 205k 1f pi - Q’gz@%q g%’éié‘ogged “&;utoéc‘t“téfto form
bet ween ebod 25! R &ﬁﬁ e °@“&1 I G@ted | herd] so 2ng regions
of the48iit wildn saancthalwtumng oﬂanneﬂrcutto ekchemf beawgt Iaonptetflodsﬂyee n&ddﬁﬁl ni ng
mnium ¢h V?’ﬁ@ e otmeb nof 35 conductlv path 231[err],

si des bogfhdj, fcﬂé; m %3;‘:0 ﬁtﬁfc (ipssd ‘ﬁg cﬁ‘@hzﬁ)o hol e
bei Ny parsibn | ipBbm 6404 bORE Sed BBle BiclediHE By ON t he

di el ect*f cenductivg ﬁ:atwutbnthe Tdmet*dreefuttiel g whnaedctcalixgd cmndmmated beey 1261 in a

rel ativef nsisf tionfhe tﬂg throyghy, & 3 c}troefbre ttq veétr
o cond i St ey Sl PR conduct v
pat hs i ntltehﬁpa(apTIOBB tiads meson&t:t 23D A&t ifdagbonst i tth:hnuh@tk plura X I&we

5F

dep03| - %%:E g onnected to th;43bas\. of concentrxc wxéltc;mgs are produfgﬂ i T cof- 1Ak um ni um
over the dALCKEI 2P % *?o E'g"f‘ o wBcnes adf 2 IRERID39 are
formed  empeatbi ttgéq c&ig& Iﬁi g electrlcal r;lf % ‘@r 1 rc’)reg‘% eits@ nfj% degyg&y 251 by
reduc- Rferridg ) 30 cfflGﬁRE I:Sesnxr ilhed atamhethamglomkenes oftrb@athgmxt 8
concentfs?é!"ﬂlt l&f mt@b dEd tog 231 b‘ts mmpleyetsh 126t tightly
a6 oct opip B G by ol O B ,?Ez S Qfﬁitt%t i i el ectri c
body and neithl fétDexhimpe| YI a]ﬂﬁ&apéé@c[fpadiﬂ Upgert gc ne& oonduct or »
body t B land themtqrtﬂhatce@messemthelﬂ@ctlve p@bﬂﬂhcﬂay bef aoaddhisy, drtltmgl ncrease the
certal °w°fE‘gI W‘t‘gy éﬁe)lr;llt pircyitryt h’e dB § beap ylert Hey wi | |

e com- tlon cas ti cliy
forma sabhen aﬁtdééo)‘daﬁt:eeﬁw the lrcuiCdilt Qﬁl IQ&nb th%rl}% gjd ({ﬂr meet the
con- @camt attFmURa 20hes ppRdap mitaine bdas! elp t4) T de@th ofttasbonwaeﬂldans on the
seni con(q This cirgpigygnabfdes e $éritduetat @t formeihinpbedsR51 may The

conposi't éorfﬂjS‘éfVe ﬁé 73 288 Jhs et Pl 39 varisds ssefesityde In, EIGURE 185 thisyidy

conponents, such external leads (not illustrated) as are 115 pat hs, and
contacts are fornmed in body 251 required. The external |eads can either be
by | ocalized reduction, the body is preferably to contacts provided on the
Yl G body 251 imersed in a plating solution and a netal or to contacts
formed in the sem conductor plating preferentially formed over all the
re- body 259 dependlng on convenlence and the 55 duced reglons mnth t he

g, e o, S L 1 N A NN



16 1, 107, 305 conductive path 253
along the top of the ducible dielectric body 337 upwardly, well.

body251. Aftercheckingthecircuitcharac- into its internal regions. The
central por- teristics of the assenbl ed body, a resistor or tions of
each of w ndings 303 and 313 to!- capacitor of desired value nmay be

formed |low a conductive path (paths 3Q3pesgs] and 313[err] 5 to bridge the
break in the path-and -adjust respect| up[v\ upwardly through the dielectric

70 the cir ik AShohR AL %.daubshé'htxﬁlhb&u&\on@l@t @NeonBOE s 337 relyfreBONRRACE Wit h
conducti ve patdﬂshe dimeadian thiwaibh tieethicksesss bfor tadst Imayn be hivrald Vo StamB& 9byand
341, respecti OdJ’f'@ ey P aft11 eeu tratlonofcwmggfwtq&n@om oftgus hie
formed on “pe mJu ve) i T S 5, t}gfdy 0???5 O fgeions  qny, the, semicon Tape of

body 251 aft erboH)hGe haPa QedsOf Sh &\1 tre 1be angthe3 2Renttile oﬁ'lﬂe fe@icmRdgitectas senbl y
of the conposifereed &y yhe22@tron biag: during fdrmal ohwdy 2SLekdite seeigongneorofody ﬁé9

dielectric 75 Uon m’d’F‘@l e‘ﬁ‘tf_ Im; s\;‘g‘g‘f?; é‘%?nd%.fj%" ﬁ‘%éﬁﬁ ‘é’(fi"' a(:;(litag (%m 7. The
i nductwor 323y o@?ther ﬁ@ Iﬂ AL revent tlﬁp'ﬂ @-Qlte ueg 5[}&@%9 i F!ﬁ 7§)Ody

convol uti onal simhtd gxunkata mnsfdrser by Kemigpe tacts &b 1o émQaget STheefier, tflohtage.

Then, after ne&Fme tTfSIEe I Gf/verthes uaré %eei rOe anderiging cpfact region
compos! o bod {438 S EE I R e S st
wi ndi ng 15 csu; @Ediﬁ%'dcult Qoxﬁldiréls e a@&dresfte@ampw Sy GO4tiakl Gl RELY

connected by adeemnduaztienﬁbatsme oppositelp Hispsad ngicirShaed sdmicoaddes bodid wilidgthee t o
path 323a, m.%ﬁlgﬁ&wou dispfisgdk are pregsed; tosthe i pioper regd strz te

required val U ne adjac %&?&S&oﬁﬁﬂh%ggv tgél? g‘%:@ rﬁf zfomg)t ﬁé&bon% o

ible
FI GURE 22 i ldusthates, of ndfeetd fodhedS @CH I BN, dicléde BopPakd ﬁum‘ixa&etaeegaré&sspf

t he body 337. duciblg @d @sb@fbf tmdynoofoe areqtedb»csdy‘nl@nmcexlreemmscor Fheheceaseluct i ve

pat hs 339, 341dng (ﬁ(%g ther es1e orgﬂ#fra mayPﬁg u@@mﬁ (Fhkv@enot r-
specti vel y corm)ec gj el bk ﬁa@fw lic or rh§§h7%dtc5ﬁt hdTBemicoupl ed

tuni ng ci r cuistas mm ed. 7t,beyan‘ndy 348)f |v§nnzﬂ>he &mmror Sdgfofnﬁﬁﬁi:el’eetecncs are FEEIREGR] i S
a bottom vi ew‘tﬁf’t

Guctb) e o ecois bR o 2L R 4 LG R and

343[ert]; res peﬁ&rlsmﬂcy of the RS |”§lew1th ﬁorﬁdml' Cblbc'ftrlc%ﬁj’ h@df hiﬂmhhﬁh &Qﬂﬂg&ﬁ lui e

whi ch run t eoidhe patte233hinctka eppsr oiffatelnd throd Cstofbtbdy SpE qe‘)r\drslenn eldmjniunt he
circuit diagr aiﬁgé‘fﬂ g?gseg@gfa“ﬂ?g ’FPreEfrénal?éY Pect taétggge tlicop e P‘t'%@cgd tt}?é FI GURE
23. THerein a dh@al Blels! sod0d. i é’Qé" Analcebad: abatag: redanl &F &ﬂe, s

343[err] are malaso ItlteSfonaﬁtdi difgh 08 déﬁl{hﬁ);GCﬁlendm\Mttt nemnen: S @eée gpmldwded aI ong
t he boundi ng“squcf-lafeespa@f 231a, 1side dmméhecomraélm30@ch-§wlmw of%«hvdélexm sooal |

hol es drilled 3;: - SHSHRAEH %}ﬁ?g&l&g THE o el 3 O ﬁgﬁ‘if}é‘j | ect or

of transistor t1v€|;ﬁﬁxt1’535e ofinebts ke Ndxh ﬁl@dbyeﬁ\@tr yu?@m ducein@not her
si de of the wiadduatye3@Ehs| ipatlis OPEmu:r @ew !’vt‘orta@xaﬁmm;th ankad| ielikdwed by Bepasii 95
to contact 30Uy c, %%‘8 e o ‘% m qvErathe gtigkeh 4§ RidSaces
are part 1 g e AR il e e (¢
becone corrpar afoh wethya e@tentrated snfefgznsa‘:Meneg 3f)ikheb ago dmBorgintl Guiposs i€ teighlyt O
ducti ve. ﬁ(lﬁefrllt!lf’ab,etam31'131f?se\/\shmﬂ@,kﬁq Ewodade@ﬂdmhq @dccmdlelevtfm@@% mii s

i oot 00 o HENAIR RO ol el i SR p Ry Tty lone

tacts in the |tE‘MﬂFevS\ NTRGE sﬁ&*a@ﬁﬁ trfc L 6he diel@duf od§ o ndi ng
313 el ectri caldonytaawmh thdumrmretemnéérbmtvrrec tb@d 10336’1; thie semccaﬁ&toraa@@y nects
W th the Cons aﬁggztegr ; o oo Ny ‘égg CC e Uuc bxter Slt I?S it act s
are 321 i'S @OV %dmf ‘%l Rhhid §5J gﬁalie iro @nalq %}f ¥ bt ed
Wi th respect tuy ldscblezedt ﬂ:\dﬁilon theVblodydik ngf thdmpxﬁgdeﬂl dnCte tYTg Hedpvesided

surface regio pighg spitiosy ahdra mﬁa‘t thfe OMGQ?%‘?GHeH gaﬂgmicefkductn!duct or
(c

5352 capea e r%gig“mw mwgg S LT e 325

th 120
is electrical s Grdt héGiing OF cuft QEcBEE) dofitaln mlilﬁ).’p

surface regionsg., W1t821709<y)v\ﬂurm§1trprmaznge)sergooadmmbrmlaom@mzﬁ@t with of the

semi conduct or 98 133‘4? Sﬂve‘-’ etct @ insfaneey. n%qyé’Fd?Slfs‘!LtP ad-

other side ﬁ&&ﬁ#@‘a s d@“mﬁ LAl Loyl oo

circuit provi mmy ifxa¢208d1 9 sudhMplating] | M Of  gkemb®AN ”dhpxandee @ﬂ'ﬁhnl[shédU&t rat ed)

over 45 duct or T3 seamiedndystvn dodso pr @tﬁeghﬁﬁ%aﬂs‘eivelga}grem portidnk in ttlseosqpﬂﬁ@ces

excont o gt ol e g b el s et oo
B Eoh A ¥ m

With the ofsstdie daeMer 235 me@a b T in sBiE sy | 0
vi ew of the description previously made f ector of transistor 317, and

to which the herein concerning the C|rcuitry and com contacts 309,

319, and 329 are connected, are ponent structure of the conposite body of
50 all provided within the sem conductor por- FIGURE 19, including the

nmet hod of forma- 115 tion of the conposite body of FIGURES 21 tion of
such structure and the assenbly of and 22, and are of a sonewhat
varlable the redu0|ble d|eIectr|c body and sen1- nature, depending upon

- M 1 Y o b




55 such associated circuitry will not be illus- body of FIGURE 22, since a

di rect anal ogy 120 trated. exi st s.
Referring now to FIGURES 21 and 22, it  ~Tn sone instances, Tt 1S desirable
to form wi |l be observed that the transformer 301 a conposite body of
dielectric material and I's provided within the reducible dielectric

and 313™are of sone or aII of th onents and assci ated 125

rect angul n onf | ti C | t the Ite body
cne. et higses o ritb oot i Al oo et SRSl e o S
this is ttemsﬂ&pﬂslletasﬁmbbd Ibedy, A resistof IS Gk |oSefo1 oﬁmhdln 4 B3 amdt3B ot he coil s of

sem conguctor material prior to fg %ﬁon of 60 body 337. The wi ndi ngs 303

the as f9 «tg@ am«ty b-bformle lnut hdyktivgpath @athstﬁreand 3Bre coil s of
ot wtdebly i Sk e il Bl el o
ext end fer)EBIl the Q) m:e, o Hole 241e- 339 @41' pect?v@l& O deposi t

YI G upon otFBGURES 18 and 19 could be formed on per face of the dielectric body 337. Theil_ 107, 305

o I A L T e
' nCl ude fhhifrg conduct fto U§Jd §§ Cfl?xdut:?f ruc-

cont act b@htaaewthﬂ 245 phs@tﬁg'lt nal tﬂgﬁraﬁ@ﬂnQCtlﬁdeé th vapor
phase depd$itq itouppershsfase.( i"et eﬁi@tms I fa?tremi)m bt h>Wa11 s)lnfgcet iegiogsoof the of the

1sto 1 di

gloﬁl egtelrrS Eﬂﬁwgg l;ppﬁl c}sa‘l!}z1 rf:ducngls on uctlve €O ecte g’gj’;ﬂﬁ‘l ncti?/%:ﬁnduc'[ or,
&S to Elj &It

descri bedsivéGhe reswterpmemmteed/ameherrat [ cﬁd tlleroE;t RE c émgt paﬂhﬁve\ and

anal ogous S‘Taaes ia] sectipn, ape| reg Pﬂ he@ ﬁlﬁstrate 401
o o BOPLAPL Gl A i R L ) e
403 of Siids GO BranskoMker Youpled UbnifzO biRRR] t 553 SﬁdJBQSmQ liﬂ'@ﬂ surface 41 OXi de. Such
a siliconFlgiuRg ak isf ultmtma xewcoﬁwﬂlaasorbxcmt@theaiodsai!ﬁi byenhaus rbilcenndc:tel ectric 10

] 343
be forne uﬁ? ° ieatg ;r;ﬁe’g mdglxé ‘%‘f’ll‘:{;’sf[;e 1'%? un ouaé 1cknesF§ of th };f‘,lpp
referrizs B e St AT awndeﬁq% iy tﬂtt b Inhtt{pm; di- 28,
a corrposmmmmj 3.4 2%eich 4 |thnsérmai ol B£h13a amu hnd ehnirques bei ng

=

wel | - knovirgs it wmriwelft%l teéuwth@ehm%berp al WUQ ﬂerturfacest % art. In
one regio ‘;fl?qlz i gcﬁ)‘tﬁ?‘h ’?s‘l E j 0ty mr 3571"55 , T egi on @35,
filmhaw errnet;tﬁhe eBtQh@-wﬁﬁ 3@3 3yeaase &bﬁ@ fgleapal tlech bgler
portions t43c%nactd3035 Tllm edpne@s 31t hsennebycheiﬁngmm bctthéang sogfpcshard §&ti- 439 are

di sposed RAF! Wity “E: 32( cgalecth}l?O alb’ged“edl\léﬁ BecPmm FompATalively i | .

t hi Cknesstwﬁo{f{" J Bisobmic 3% ?ﬁetttoﬂqealretedsuh&t (A8 435

sili Con35dﬂaﬁXW1dEtlﬁGﬁ&r ot ﬁ."&si&tbﬂ 3tyot 1rmem fatbts i M ddwer AutacgegionsSdf \thed @F gpd

el ect ri cadthes ot oY evinding 3134ﬂb§ﬂmlbnﬁ°ﬂth Cthlﬁd Pl Kh‘%i 19u—°r°§aé‘2? of 443 are
a

| ocated i %gcte H§ \é gg’gn allé%ftﬁﬂgj accu cg iég
structur ewﬁfilm B ing ¢ ﬁﬁ' pFoNIRD N Qi & réﬁdﬁ Eihe (QIS/ uﬁdi'der

pI aced +0nb3at11eeafaﬂleirmmd>r red 8 capamtpt eynlll mgiucrtw)thsappmpnate matchmg con~ 105

[S I L

-I-l

ew gl edaie gl gy ipthe u tﬂsqnt e body 429
ey e Polli e TR T &é&ﬂ%@d“é‘"t%?égiedf VI the vanor
phase dep&&r& tumﬂg o chIpﬁswded by paraifel mr | viaqil2bn diokh dowgmmmasedpa&se
mat er i at’ dysoon 32md§ﬂnaplmﬁ2ijlpw Qj ove‘# Ysurfaces picent i therronted arsiawp 110Y1 G i s
deposi ted‘af;g%gi ST stﬁt Sﬁz‘nﬂéﬁ%eh% 000 bR ol UPPer
surface 0 tahsﬁ‘sQJ? 1éh tm HREIR ! cofrddnlingC e xb@ d@Sdoaidi Ng regi on

435 90 o ccly'hﬂﬁt,s 32333@‘(1)&1161113&9 hraymmean’tl aré Gpddag): gﬂi‘lgere{ﬁstué mt;emnomfe bnibsaf R Iast e 431 is

r enoveds a,é pioyided pithip ghe Semﬂqg‘ﬁvggg ct1 ARCiUfiBs the @e is or

l appl ng. ggj%fftggqt Ofxggs’lgf a g g 19 ﬁto’f geducfl})l] %mﬁdﬁglf etrat ed In
gatureucﬁz din® updl (Y RBD EittionTod I Kdddhc@orC BIEP.OAE Mirther conﬁétst arenal  as pects

of t he vap@rmrphase'lthieihe @ Acepgiindiser believed nsepsshrycconpdumingitheecopesits as 30

positi of® rate secipted) CBR PO Rt ey @gﬂ Yehtt ’GHFE 25t Féﬂe%ﬁ"‘"‘t%&' 2r f ace.

Pl ating maYRcPring now: td FEIGORES 21 and 22;it  In some instances, it is desirable to forl?€ conduct ed
i f desiredill b&/\hb‘ieﬁled tthat shenmnsformer A1 s mabinpdsind Bod4 bl dieBctde maledal awit h an etec-

i1l ust rgégdpqowdqm tlzegre qxbl eectg 1conducto,r mqteg@mprttg gont 19# gh the
t hi ckne y 33@@??13’;’“ ‘ gs CI;:E?@“%{ as;f;ta ¢ | G | ayer
409 and tﬁa, 9wot1{matmga r¥3) @orﬂm ﬂ:Mtér ,an el ectron

35 sili cothedilxifchee fyndgm:lt?&ahucmngnf gn @s frbre ﬂter;remmhast)e’ametdmm ‘the YI G
wi S{xa ¢ S
mat er | a{ﬁ? e’;?l %ﬁml% §“e Y_/ler g‘f{zgftﬁwg dt?xP‘e alﬂﬁr{eg%th%%oﬁﬁt tﬁlzg;flb&l ent

bot h be 0 e su r surface
region of the sili- strate and electrically conductlve connectlon con
substrate 401. Thereafter, the resulting to desired underlying regions in
the substrate. structure is imersed in a plating bath and FI GURE 29
illustrates yet another struc- 40 el ectroless plating is conducted. The
rela- ture made by vapor phase deposition tech-- 105 tively metallic

regi ons 413 of the YI G ni que. The 5| I [ con substrate 445 carr| es on

. . Y § e e N7l o~



by the el ectron beam becone plated with a is etched out and an
epitaxially deposited 45 netal |ayer—4i5—Fhe-strueture-at this point
silicon layer 449 is disposed thereon over ex- 110 in the processing is
illustrated in FIGURE posed surface of silicon substrate 445. The 26.
epitaxially deposited silicon |ayer 449 has Al um ni um or ot her netal
is deposited, as etched slotlike porfi@ngsal ong its upper sur- byy
evapor at i j i j

apart, vapor demsthit éfa defbnRcbeihdendll | | 196, 4k stfubdfeUREuddd Ja. gde@dnind Y1 G
regi ons 451. |Asen Jlllhstxbeonruﬁtthewdtod 4fd struc-Thentaad foemesn thihelicog swd therrgndut+ uct ur e

i s heated %‘F F@é?ﬁ) L%}fﬂse ??W%“‘g‘t }dg&sﬂtﬁi?i%‘; Pl . feq)e%a‘h alongfhezbond-
t enper at UT'e sGbndaiier @5@‘5&” ﬁﬁi“op‘i othe G %1% AP Ridibame! one

| ayer of silirep: esenzé. scHe aﬁcaﬂ)l Us FSGURES a uraoateummmdrc sl bioted@res, COMwidd t er
sone YI G nat &7i dh Pﬂiﬁé‘REIZﬁe@d on subdipafe #@ bfem Gt mwmtﬂel yv\bet nerfohreedr teduced

sur-  been | f SVSERG N A SAERIP LD of wbiepny % S oy .?ﬁu‘% ?eég jS‘i% of ”‘e
YIG mat eri ab Losie Bgom&tuengf WasE 'fulrfgd odi¥). CrEF 16 refbeFiiTot 116
hole, or, if dalbe \damdra;hhmstebusmn f anced di-t (28, v eppositp hadyet2@ fstibustréttiewigehl | con

| ayer has bedjfides, b njgupshbef ﬁeW tkaw;nml rtn%t:f’d tjon F‘ﬁ’é‘“’éﬁ 631 haviigranxi al | y
dopes ted. lﬁ‘;?wrt;} St bl e e i s b i Mﬁ? wih
the that asphideadsj thyreby demink axd ncHeS) 1439a& ddsbosed ovgt b lstﬁaiadsd:t listdyatgs The
bonds fornmed T‘aretﬂaspfﬂy ecmsll amitmapbhl asil d:epbswtppmsfa@f oly§ubst®@ 4%+ e t han

mechani cal | rﬁogﬁ%‘?ljr“? he bottqmy “fﬁ%‘:h Ry domah glactagat % ¥E having
125 or othgg ee;%wf&ﬂa?r TRNGHL G %it'ﬁf %&zk’ amééﬁhée Rnlsehiy OL i LT ed
confi gur at iBrsRE 24 if pheddn iemrhnhhetsdmetadplef, inI:H:dtcng and th e a er85

met hods may He as@geratore ofj abOtth@0¢°eC -1200°0t héke pRatPE _tp B twéfdformled
Accordingly, Jcaé'l ﬁgr&}a%tgl ﬁgﬁ Yf;p asﬁ@df)aaﬁgl o 63?1% q?ie 0r.%ov gsm ting
structure COMPhughafe Rac rG @épositd® irfin! absftr@@ M&tEha Qems@ug:emml te
struc- 65 f&rthd pbtowcfe«d dftdteestlsvd “dicode @mbs@pa'tse‘faqemf ghe upsianding ©pen 435CI0
method is is d‘g% qﬁo eﬁ zﬁg b OThe result- of vubstrdte 431 is removed r:tc by slicing
LT
ilf

1107, 05 HbepE e 215 ket b SRR ARl RGN o
redudi bl e di eldaniohd] Casipo 0@ She vapeh phdse iab| LB rtageest “whie s%ﬁh Gozbmdyze 4$ochs and t he

such as YI &' il@%)f Wi erpy defosed m\léS rpetent| are f@t“hff e“n t“ry* a°¢631’141tn18|rmm ¥at e

te While it
contact ; pressgtl Hapes { Lok aF 40%HaNG LSW“%Z? 5 Ll b q her by
a substant i alich Qe to asg thraug’i[tqti&auckﬁessn@td faehi 6F fknt of le&@éhau&ﬁ

t echni que 5ﬂBfYSTUMBa' oeama Ithddlesstof)the rtba,tladsleamelutbed For

exarrpl e, e. icor oxtdeﬁg het V\Eggﬂ;néﬂp{ u](}gdgﬁ gé ngg }upftg 100
sensitive f ' l ){5@% ﬁ% r sﬁtgl@ anf‘lerel,,tmﬂﬁg éﬁ goggk!?l& force
may be provi d@tdsubﬁtf‘até I’thtCr % tb aéslrayderhing eaepASHILIE: substriy.

i sostatic eswln lst lemfrmd]me@ plafingdwth and t hEIGURE 3¢ dlyriciten et amothbr sirudesi red

pattern an i‘fﬁfg’ SR @%%it&fgé%yég W{*"%“Y%ﬁiﬁ’ E@fﬁ’ s aalEt 19e
renoval to exResgl améies nmttya Yoa 905 19)ek @47 WOwheal s

tern. Such navskfrmg theebxhnd efstha hale dlidd- pTJan of tthtapambpdsEéd Y'Cel yrlrn@d to the

bodi es 461 W QCOme Plafégtél”th S Lot j20 } oAy n
P GURE 32 19 1EFE) gttteémtnéﬂﬁft"ﬁt - i e il e
fromthe iso-2. £ oined to the sili COI’I bod )kp 11 )ﬁeﬂEMSm n layef Ul h&
pressi ng opera@u@ﬁl‘um Pﬁotmﬂeﬁéu ﬂem)sﬂedn@ tetahes sjoflik ehl@f%tlln Alopsg Eﬁwdf’a em”- 483.

4
This 15 str g@yﬁm gﬂiw ,,t@za d us
acconpl i she regteFhe/ r tmg stru e fo dtleﬂ oﬁmh

pressing the té agenpefatrief thd undtarmjmbdnm @n° 438601tax1a1\ﬂe®5b10dy3f oxaslatby oastt el ect ron
beam with aC Th‘f ﬁ%’ sestiha gum) ego;rletfﬂ o9 affefa E@ Wg JateriglohseHerdy

ener gy Soursgé, ﬁeﬁﬁét B Hle 10y atenaﬁ‘%t@fﬁfg RARC N ELp A iﬁéo,#%»,eaubem
duce adj oi nNi AE: hde, @ASE te hoBihBgbdeh @laka) ©- vpﬁcrraihakeeft& thé KiRco@ N4}er hadfbeab out
500[ err] C., boed with) theh gtﬂea ggﬁdltlfallamﬂ llurPPtm llbée”@e d)silftte'ﬂ bIBI“!m’"

550[err]| C. %‘ﬁ“?ﬂ@i HE Y g 5”‘?50 HL,Eshete: dostt &%r ati on

t echni ques co ore & maﬁenmeatainummm -t @b@b n'd 1to @fdke struc e%s 125

plating of the othedberssl ol h@hensigi I(mnts entttr iely et ajerdred odnﬁa;rﬁwhect ic forned
in & boundi fgmeh teﬁﬁffeﬂwiag’t ﬁ‘é % }‘G’fmt ““Ffé uen reget ween
these materi gf&ny srbdird Wom tay tﬁ‘e& Dite stra1€

techni ques g§lisflySadkdi 1o acmrwteeﬁusme B0 yrel so ts@mﬁfrp}eemgtnoabout
600[err] wth FIGURES 31 and 32 nay be applled |n 90 C., to cause the
alumniumto intimately join many situations and with other netals be-

with the silicon and the reduced YI G regions sides alum num I n general,
nmet al s which (or plated reduced YIGregions, if plating is have higher
free energy conpared to oxygen applied) In this nmanner, a conductive

path than does iron cap be utilized. 30 is provided which extends through
t he YIG Con5|der|ng the |nductor aspect of the pre- 95 body to make

" o a oy o I



the hole, plating, and depositing alumnium wll now be given for

— s analogous-to-the technique illustrated in
The inductor is formed in a sheet of YI G 35 FIGURES 26 and 27 and
previously de- nmaterial (resistivity of about 1012 ohmcm 100 scri bed
her ei n. about 25 mls in thickness. An electron

beam . Yet anot her nmet hod of an 3139 redum ble is noved over t he

M , .
surface of _the YILG dielectric. em conduct or ri al
mat eri al g Qroq By il A6l AOFLTAGUSS ' 91%11 esiops of Raldda Lkl %ln F GURES

31 and 32. whioh ilkQtakes Fe VRNBIIRl4bY add@GE AaRQH: AN IG DPiEsA h&pgam
Yl G body 48ncocézp¢y| 48 imintilptg cm{tacgmrcastd onﬂpositsm xrlomozhaw¢ hc«omxﬁd‘ttert I ons of

the 105 o CPF 1 ABagre rVThl ST dAE ¢ %‘2"‘1‘ Lthei or“‘iiﬁn ISepag rern
i 11 ust r ategh gt N mmeBiIE Lo e subtabB b e i LS 2l 2ol §J{ﬁb shabdck cin fray bes
231, 303, 3ide b&nd %&mcclﬁiagaﬁ Swihgd aﬁ'dme deEﬂﬂdbl;ﬁiy c@ by exgept e, by

evapor at i oglg’tls@@hc 5”%%%2?1@?% 1,n }%@ ha e‘l Mda at\‘p@%%mép‘}ﬂge? PB%;H amhl que,
WeII-kno ¢ ‘ o 10 helssly ﬁ% é pmately 24
s, 450 d%i Sabpi e@rth@gu:ﬁéaé“}élfl ?fmwélg A TR ec?l‘§lu he wi J{Tﬁ* of "the

pat hs i s abruim631 rmdctlve‘EheL‘m?@der beuteon a tréﬁﬁa?éaumst ng thoVHT badgafl of the
order tot é?% 1F3§“ Slr 4’1 i umto‘?l o fmngy 433, P&‘Pﬁi@}f’ 100[ err]
C. At suws&%mﬁ’%ﬁ m%@[s beckiel | St GRyEEL Mokt %erply e

di stance the tﬁdm Qdriling P Bolé m&o@qamm @aeestnt;@xeahddmt fhe WhAmin. B turns is
appr oxi mat &F§ bpdiiap by Fhelectron heprp.evithal phtherﬁﬁmﬁWPe)fddﬁbB@t 3hwigshistt e surf ace

i nduct or of ‘;fg%mﬁ;g'%‘??ﬁﬁéﬁééiﬁfldf 0. a‘id S‘l fi‘?&a"?llﬁ‘é‘i feg 5ipds wi th
some of w@he«éaﬁé &%im ed A t e‘,fampﬁ 550 Yo OA stMdnk a.ﬂts be- QXY gen
atons in tthe NeG.s thy mca’nuraeon t&tlglaeastl teen e!:eeemxrrmnmbwmqetshemccnﬂ is plated
with gsﬁc"dég% of tl?ﬁ( i jq%gcgﬁt "“‘:é eecjuse tasc“t}‘l‘ﬁié% k?é‘r‘“"d By

el ectrol es ]ﬁga ?'lae'ﬁh 'é;x ..l..'!os#e X zﬁlécl?gq&é ‘gcgasi.f%l I? Eﬁlﬁr boundary
region g% b&gum ator ek plfee&u Hohtn@OCOh th FRSURES BSdng B2 may be a\/#pﬁéf:l ih be

al um ni um q tthel Pyeipivy tg mhtel* aﬂ@eﬁ@ﬁf iﬁfh@xuan@t‘@h yoURY mraﬁssbe- The

Pnduct- 5B gé,aiiaxm TS 1 ATl gt g ve coi s

20 mi crohe Wsd) In m, ner, a céddu 'ané’“ﬁh/elﬂ{and Sich QBYb yrred be- - ©A
second coo fis prswdmdfa chrcxtk:m tisawgh they cmmW thh éndadterrmspretofitha pek- vhie Y1 G
body. It T ‘;ﬁ?% n‘qu%:gb %‘Ug%ié* specific SXample) me’b “out t-hat
the struct W;Ei é? phati smno\fl Qéé ?Ehél fdﬁ%’; 11‘ ri ength i g
as represen;t Jokdts fd ntttm | Tyte ind 33ndetibNFIGEi NQ

provi ded3s FHeURES 25 mnda}iyandnmawc@sdea aﬁterlﬁlrmstl\stmtvﬁ weriﬂ” chatcm)dggpth is 1

m | the Wr‘a}bﬁi f\t rﬁet‘r@g'gf E&gmlge%i ible J? Bq 65%?11 lf‘}ﬁCkés ﬁ eﬁ&mnﬂ;@w or other

semi - di syRRGAc B me@sen%ﬁt&ctﬁ 51| mati® 18I f8RAMby localiks@GHo8S 2 Mt eri al .
For exanpl &, ill atehen TziEES Gtaupided Tns"rdbbﬂ Qrexdralb)y rmanma‘m jtag” Gand8

t echni quéo YW] rﬂiééf‘fr“éﬁmaﬂe h figyrtion, ‘e X ojuff %"rﬁl"ft"]’hllgf’ coi |l
(after pl a : % er“’r NS 3é‘5,;a‘sl352§ 3% ¥5-196n8- has an

or of t mn 31p3
i nduct ancec@ﬁu&ﬁfomﬂmphmrey@mauﬁﬁém U2, N ITHEHepkERYE tbecd}?ﬁlﬂﬁlfbrﬁdd bp predeter-
FI GURE 33_ nigua vwlkeemt i the ggot. v iThueabier, atjie13@tron beam is approximately 2 mils.
1,107, 30‘.%5 the body 481, bearing the film 483, is heated The width of the pa@ is aboptebﬁéa (i“{h 38 in
€ 1nauclor

t Tlower tha he order _tctal path length hes
ACCOT daNce g TODE PIE R emp B kbrel s OBHIOR R0 wih SPOSR, TRGEGGSBOUS! Y 35
i nventi on, Cshowna ec(ﬁne:mﬁnlemam ﬂimmmn d:law"eﬁmaunrred appickisafoly A, mBpJds| teI y

st agger e n mtlmaie Ce‘!‘g SP{éﬁ (trh‘ oo p §p g"l}‘“f Fefng: P 04 v ap in
their di Sq 'r};sgé. mﬁiﬁs tﬁ‘ Lﬁ% Ar 1ol edhet Bend |l AR il £,
convol u- &g a¥d-bo Befckbt stﬁwthf&let&S aisedi | b,asectrbvesa;miaplmymmg ot her geo-

It should betthncftf d‘?attﬁlmat mtthfebwlﬂaﬁrsocisxomll J; fou 2% fl’gqeﬂ a%eh@z lgft hat may be
; A q
Qh‘pl OyedaS IR ox?n ? lgaﬁ:o%r cece{lrs vnﬁtefssézrerpléd f&j c i s ohe P WEUJCt ors
in accor amC@n\WLx RO 588 1Y forbdal be. porAls%&x eW@xh@If\mgB be

i nventi on. twe'ﬂﬂﬂfseihmpmhhem!ﬁ U obode Ot | nﬁ&ﬁ al a hserthml samedte xqtehe:reﬁ ormul a
Iv[err]Y[errSl pjréadropt h g *@ ]th:gg;iaut ‘ilﬁbg%? 3’% '%hf? %’V ’@F gtron beam
may be ugedy fhy HAGCL DU CRC Gt deet | Uil G e Tt e

505, is of ;@Wewdh 2 ANGH bod & othdshiemi- prdB&ed‘&t"elwaMﬁﬂﬁfnka mSUHe planar

w—q

convol ut i oneldugeninht Watﬁomrvavw mhvn |‘“wa€0 rw eddugste@@" @08omagnet ¥c
techniore desgil inch 1 (after o Hng)ra
proper ti es g ABe" "é ary’ ég% | ke them
; varlouss paiter a8 A, du oh*
| deal fores%%?ﬁm&rmdxu&tg jeposik innm et or TR ESIds & Soh em icaadtlay (BEpr e-
appl i cations. sented in FIGURE 34. It will be appreC| An addl tional
exanpl e of useful materials 15 ated that the trench cut during formation of
general ly applicable to nost aspects of the I nductor coil 503 becones
deeper as the path present invention, and of nmarked signifi- 50 of the
coil winds inwardly. The degree of cance for sonme aspects. include
ferrites exposure to and/or intensity of the electron other than the

YIGand reI ated materlals beamls |ncreased durlng formatlon of the

. o o ~ o



lies along the bottomof the trench so forned, spinels, the hexagonal iron

oxi des, and the is preferentiall ;L_pLaI_ed_w_Lh_afrreLaLhJ,he_bot_

perovskl te-type nmaterials. tomregion of the trench being nore conduc-
The spinels general ly have the 25 tive than the sides of the trench,
which are _chem cal fornula Merr]Fe[err]Jerr], or not so greatly
reduced as the bottom Merr] Ore[ gnpd fgkerr] Wnere Mis a dival engg 60

FI GURE 35 schematically represents_in " npetal jon —and the crystal
structure is thateor 50§%tcb&5hnc@\yﬁﬁ %Mn@r Y11 Q4st bipbsieih 1dispytt C&ltogJikQSl? @:Ssed
by the m neral ins@ititg | showipAbdeestrhaly ef ra] wide ¢f-mad 93)0* 516 appattely stagersd, oahizkr i n
whi ch t he The\:ar?gygewxfa!a?i‘dq)wgrd 1ral E: %{ ;9 BiEhaf AYLsse nthayve
been aut ogeﬁoy‘f‘j) r@jnﬂtﬁ tho ea‘mﬁg ? | &t 5 ﬁ%?ﬂd Bl wlaGnd MrloliC 8-t WO

in thesYl G body »onfigurations that may be employed electrid YPRSs10Bestritk € S th tidtakd: c- 46
posi tions occurn amduﬁﬁm accmdaﬁtﬂjREnhB@ms@hem |"x95ticlnsy hesepfy @s@rithich fpy behese

are oceu o e laEs bcateons L sl AT At on

qusly

of a splid- ‘% fl %Qﬁ)ﬁtl&?ﬂét@@@ S wth € tHd! \beent inPdnBL Such
transforner, Qisfion heotfizgangs:or w&;ﬂmgl tn t hfatef- »el»lmmsagexmakﬂcmm properties, 45
TABLE 70 wardly and downwOardly h‘l‘%@l"&%’e@ﬂ&ﬁ gihtcb m ane them ideal for most inductor

ie inductor coil S03 is schematica 2,
Cct ahedral Sit %emeu in FIGURE 34, 1t will %?S gihé‘u dkticnal e@%@fnlﬂsw matenals
Radi us Al errs zreq mar GeGHRAMt during £ I le&eral ty appilatidélic most aspects of the
Fe[err] inductor ddil 695 becomes deeper b fhe prth meFf@E grchtion, and 2 e r JigDifi- 50
0.62 Zn[ ef g% coil wzn,d/s inwardly, Theh degree of cgppe for some lzgpects inc xiide L\#

X OB and/or the Lron her than tnv and mater
MyFe[err] O errE g 1B£x§)r‘rease Mﬁ[n ';} auorFléi il ]pr-wmusly meniioned ,MG., é trium as a
'VQ[ er r] Fe[é? l’ri keb@pdn| B arendh inOthb4 constitucnt, eferr] .

Cm{a@mqr The fae efr thg coil 503, M‘)plré[ er"ﬂ] @ﬁ Fi .ag g_teruls ipdlyde ¢ the 55
Fe[ er r] lies alo*'ntheg: g of the trench $Dia IF non xrorxl\?gﬂf ap ia err]
IJ preferentia sted with a metal, t} EF perovaki naterials.

0.60 31‘1 region of the trench being more condus The H‘Jmel) enerally Aheer ke

General ly thés fiie# Ciah @i sides thee Spadelvhitly pe whénhical v\}rﬁocmamyM @FeNFK,) —-To, orZn.
Ni. My, or Fe. not 50@’ &,‘B ‘I’qcf*slzfé “! g¢her and!f LT C “‘ c 4? ;snzdcwa'eqth@
’é‘ £

per ovsii te- ype, ST i it £ e c%fgﬁ‘;e'ﬁl SRS SR

t he st%ue- Q;E eoudL & usBfotRs inLaf:en meMfHer ok ©r &4 Gns- are e@ys;ca]l t uice

Ni [err] Fe[ errPFe gs qberert] een dubpgtiivisdy frmedc- argW[ errt“ ger W]ﬂﬁt}ﬁl ererl]iltICQ/\h@r 6esby M
110113 "" i I‘

is alarge di- S\. e:qr!.ittcg“ ent)rcsegt@ I’KB. ther are cc hc catlon

(such as Ca[ err]: IO' T dxff r§t¢(j‘1 of a solil pid ofq O ik ‘M@-Ls $hls drOfiSen WHi | €

still re- of tshe r}afsmmséﬂ tversih rtmtluﬁvesrmére 1h aﬂgﬁ»umat:;r ans: tai ni ng the

spinel structure. Thus La[err]l\/[err]%éfi SI npl e cubic structures with
85 (Li[err] F%err] Fe[err] q%lgwe&@, 1eSPI The the oxyaen, ar éons in the
face-centre posi- 105 Adiiny deent ocQplidrt € ion may aks ke I epiass tions
and with the snmiife.@ati onsf.5¢. g. man- Fe+3f or exarrpmé by ANﬁ*érr]CEe[*err] or
Ni[err]Ti[err] %%se |n§eb .centre.  This f is .. and llieeﬁmlh a
spi nel . Acco,rsdl Mg the gkypical® of t esper ovski t ggt ruct gie of om

spi nel s my be memegsent edoby t hetf-or nuFes:  pounds wed h t hemher mulg+:

ABJ err] where tY¥el9o A[erﬂ]CB[engF—’é[err]Qerr] whgf®e x ranges fréiio to

1. A and B catiQns, ef%&'%'emtg 7 ShdIP 5’ Gl '&ménlxq be MOIS, ZRAL GY QD .
Fe[err]err] GaRag%s kethen dn@ 15&5"* to Sidbl Q;élrm skite-8 £ Uet MR materials
Fe[err] Fe[ er rSP@{oler 0 d.t10'1s of two Or imore, ¢.g. théTdume-f areﬂ f &ried t es— WFG ohed ldmat

o0 é%‘ val | 3’1"& lee}nd@g e 1041 vr'h gb h%alan

are appl I Cabl e’mg&o ?ﬂ:nt andﬁﬁf%l(%lx %Iilfpéﬁglﬁl‘ﬁsal EV E ﬁ Ea;u lﬁl@é anons arl ed
degrees of eff aghinyeness,spinél altt uclehe OFhesul BB EEdehl’r . kEcEdb s@lctures with

BaO. 6Fe[ err] @di‘h\]{ieﬂ%héfe @rue& a svatﬂ olle abpeieen ofic ;t ha ﬁé@emr‘hc peentgson.

115 tures ar§ kﬁé E",M O Br eplacey e‘l“’fn ér‘rl}ﬁ - Magnd
£ +a 1 orl iy, raT, AL &4
Crcuit board aaQQT n§p1 cr@%ﬁ&x ‘ﬂﬁz Sggxcal F Gl L&‘tre rgt@x"er fégm%ere M

is a dival ent Is@iﬂe‘a a:aebgeapeewlcli% miestbrndilr; abfoendneitpriachiread AB®, where the 20
1,107,805 lh§ &:Qengheam s ganeghées & frelr el jagd |Bv¢ailymeflc‘t frem 2 sByPls gdie i ve
reduction, 't V&Umr@ T ‘?wéanffélftel*"t%ﬂ Rk h‘iugﬁ» farQoink 18 | Gentlole deegcess of
par ent t hat many otife hedagShY MRS (RBYpRE  not chRRAT G Rk R RANET Ll ess
mat erial s of | ommal ﬁtomn:eadly i based Ioms1erlaole wami:ﬁ @egvres SP |eﬂeclt1vcszusls to all th»

resistivity, 9é e agpecis of \@ntpﬁm I yls
sel ectively redy “ é’rg%ﬁ ﬁ‘“ % I?&@ & Ak $<r3 CAT “i‘é’eﬁlia Birdd:” a
desired region to alter the nagnetlc pr o- |ons

perties of that region to a desired degree, The non-yttrium
containing materials re- e.g. by introduction of any oxygen defect

ferred to above are particularly useful for structure. Thereafter, an

i nductor nmay be maki ng i nductors in accordance with the forned in the
body by scribing with an elec- 10 present invention. Mreover, they may be
tron beam as previously explained herein to 75




joined to sem -conductor bodies, as well as define an inductor coil, the

beamintensity to nmetals in like manner_to that described and exposure
bei ng such that a greater de- heretofore in this application.
gree of reduction is acconplished than in The sel ective reduction of

the materials the first instance. On preferential plating of 15 disclosed

her ei nymay be conducted to vary foﬁg Jror e hi ghly reduced inductor coil pat -

80 the magnetic properties of erlal as_ well tern, an inductor is

formed. uHaeRbat Rere the nggmﬁiﬁ&' vea,prsepemlﬁea a5, mg dd9,degree  may
Rl B Gl

be pref emarkiblak Ihgha €E QRIM et rent that &inyrlﬁ UC §thuer Gha@ b@r edet er m ned
degr ee, tlh‘éohnll etssde théless mebcaﬂpbfeewm tt¢rmped. c Ke fllusisitd, w&f1G cprspinel sutdesi r ed

7 j ;
magneti g} é }SB tam %eaﬁﬁ%}?& é“fb(t%te&?pgﬁa_ %%%me;yl j:ﬁ,oém]éﬂ eF%BEb’ frequesd S | retuct or
nS

havi ng esef'ect ESof tha &la dlelgreléblsfe %M h magnetic
propertiesr iﬁfnoh-h&mdxe-corﬁﬁmng matdBils Be re@dliy‘,eﬂroﬂﬁttlyn '[oﬂ ah@xyR¥t QBtkctt hat a
sired de%gﬁ to abovd eree pariiendadly bysefuhéor p rS@lIlqﬂm- fnereaf%elaatlndnetloglnm mer anount of

change 1pcfelfs i ‘iﬁ%vﬁo%i%%ﬁﬂ ig,é“e%ﬁctf 35}5‘&‘ froudis s BT e jsesulting
I N a Strusiddre shmvbitGetoNbad IS mdlﬁtop@bj gl ﬂ%
di sposed 4 @mtah in Okygannedeaﬁ em desciibetiB yand expoitku B stuch &taf a@reatel akef i ne a

transf or ‘1e ‘E de- EPe Ilfg Ct&’lﬂﬁ&aé@ﬂwggﬁtlﬂ}arfen or it may
be redlfs:%gclos%i ‘érg (*1;% t’ed %Ere Ede uc P il g?‘qu()varl ous
i nter rredltlﬁtrﬁagﬁétfcbtﬁc'ﬁﬂd RS of ﬁit&%@”ﬁs vJé ﬁf@ﬁ% ol muym is fo @S GTH%X tRgES.
desi r ed, ancdpdapyivoprogerfier By varifi hedﬂzh:an yci'fe i weali;cac eireﬂ |eeStror e- rite
mat eri al °£S§f§ “giéw cﬁ(!;g“é"rgﬁfmie‘h L ‘Hl ,ﬁl ’fa(? Ligs applied to
meki NGy in aYprdsEib l pg).,r t mﬁé 1% mee 4 perl{féjé?t? :in=§t8'§UCt ure,
e.g. magmeyite 1amaéd| brilE kS the eaﬁmt hxet splsml da’giy‘:ﬁl&ﬁ de th@Rifeg Oy the pfemﬂ, oxi de type,
pul se geﬁ‘eirtlaﬂbrl@norrﬂmotdntwfb?halnger@curst @Fra eletivesredigon step. aﬁxlswblpcwskl te-type

miy be Séi)%‘l&fgh%gl %?:uitg o ﬁﬁ?i to%aﬁ}la i érﬁﬂl détlll"a g}egzth a%@e%’\v;rﬁxfad for ~ duced
to varys ggly eee&eﬁmfi 8L Aafl 88 CQudlh t faueeswo c@ Nbr qapvariety of
struc- to vagio sed@meﬁzm rsed:t sabntwdémr rema B, SJDI neI tur es errpl oying thin

magnet i c tiefe gfgemes. 1 | éefq 1 “nflia ey ofs Bpgietiq Magnet i c
poner i L E L R T AR cranod
af f ect @el thenpMarty @t sheeh® gﬁeaSn angt types t PEIGLRndd Mord, Oﬁ)mtl\ /ibr atﬁﬁ ﬂfﬁrhg% cleS 9Fmgnet i ¢
properti esi %ﬁ’%ﬁk@etswer wel by eclestralyore- i Pr@htﬁjdea tcmute@ISYsem s@lcohd;rrcr mag-

segree (JRMALNT SISO T ST Mo 10
suscept | N G108 be Iai?eﬂmndl) selgﬁ%@% Ral h fith dapURsequent t a
n e o & gucedrignetelezied |r¢gin,ns td’fﬂgmt uhaa’aﬂemad in varibﬁxjﬂtgﬁeesm’ﬂd mankee bactonpl i shed
within pfnétenalédp ¢! ic prepg psired rFidagiiog includgy fofowinglQ fesnithazc t ed parts of
the, m | BTGB aﬁé@f&ﬁ“‘%&%ﬂnﬁ ey R st oy, 105
to furt hediudias yoap e aBERRhEC ki BRL t k@SesONkaturatnS | MEh&ts! UkHaptdtoCi rcuit and a
t ransf &t prdacted partsotbt thi enildlyesdicat tegidn awttdlmeﬁanmbml q:mldlstzam*}lmetfopy coupl ed tuning
circuit ?gh"lr i er'élf?é‘ﬁf‘bpﬁ’%l’emeb 0“1 w?efgﬁh tedy m;\cﬁgtcw;;b Fagsfermeny be accom

: pre‘ Arts, mult hc1t te Jllusirated pre-
viously @ﬁc& fi@?&g&{s to descntQFch iy Whic ﬁx QESI red.

Such redpusmdadedsiedde Sxkae 1] uemm xd: Nbe prpidsd tneconpokite Sodits bedug: 45 use of
the vat Bﬁ%’f & F&“ﬁg 1qu qglg@che?er é?:lce f“ﬂmre“ ﬂo%dnegp¢cht a;ntdrlderml tonduct or
Y ¥ I S
mat eri al (ﬁl h an eldc °t h%l fé@lﬁﬁ llzﬁ)e A e%s Egtq:né
accor danca*nwdchnzemeda@@eeatn sefcahne tPr GRRAELY large AURE dr i kj:el ectron
eam a high degree of resplntiantyyi @m&.nthﬂmg hglulschrbezpplppmoeeloatmbomha&dun The

b
| ocal i i(eH‘“F%fg%}’ Fiefc &dhe gstremop Ple ekelocks ﬁ’,ﬁﬁ‘ﬁ’eraf 1% onposi te
o RIS TR S

appl i cat ommmfcaﬁwpmarade THRXbI 65 gread O stioh, Q&Gﬂ’dgl)glyswl’cﬁﬁidcﬁd Onerdliie el ectron
beam a lmHOE}FIEG @P%ctqhmgessem gheseludy ovay dioupeme, mdenot 15 limitingzonbi ni ng it

o af B P o SO SRS Bt et on and
system ts[c@SBY HhdeQRS 't’feﬁ"ll‘?‘and1L SHntb &} of tRGerrdiabetlt r}) roperfidd ¢
appl i cat imemg altcrl:d usta deged which Os ]nom Uﬂﬁnardahe la&lazbﬁsammmh's keheirsd i S of great

cC i t t rein.  Isolat

;sEouI dgo gimbg !yﬁ P eeﬁyggn%g;q; gér} B¢ lp 3,} gn}gf‘cah@é s%veflaesgcaﬁhggges

made Wi t fhehagh’ Y Hﬁckcgiﬂmla beﬁcuwpeﬁ&@me @pmi@wohs alpaotl &apdséwle Of the 120

at sel ectandber @y agtgyﬁsd inFthe’ rwaimslhercofsnwt‘ieahaea:terwia rtalerdd edispect of this
10n wi C 1 < 1 -

i nvent kg)g’s&%g rogion ml&‘t"é‘ prohing @c nﬁlﬂ‘é& c?ére er{asrg Hedg’é‘ggfe vantage of

t he ferrorra ne ro erti es of mV\llln th is not

YIG and the anal ogous material s ref erred readily or eaS|Iy
acconplished with present to herein. Isolators, circulators, strip-line
60 net hods known in the state of the art. In transm ssion devices,
limters, and a variety 125 addition, interconnections can be nade in
of devices having utility, for exanple, in t he sane manner;

m crom ni ature CI rcw ts m crowave appli cat [ ons, are made p055| bI e can

T T Y 1 e Y o . T ]



1,107,305 - 21 in).
Consj der, for exanple, a conposite those skilled in the art and it is

i ntended to body in accordance with the present inven- cover
such nodifications as fall wthin the 5057305 tion, provided by the
joinder of a-¥lGchip—scope of the appended cl ai ns and a

silicon chip. Sdghndreyioefdkasii, V@'e&Smposxté/\Hﬁ;BseVﬁﬂ@ﬁl Me abtSind 3 i€ HeRb&Sot he
el ect roni ¢ f unctadgris agbrdaive with|the- present]mveﬁ- bodlygr afch medificitihe adiabl wietin ke 50

material 1 - ton, Pm‘;“}f thep glainise pr o-
consi s ing substoggts ‘at?t&atl ﬁﬁ ﬁ?s- yﬂ%ﬁ:ﬁih dg{%&t,tagte the

YI G chip. Such c&m[éh@p@ltﬂe}ﬂcsuaﬁlemaiﬂiﬂﬁghehﬂﬁ oUdicsi@isite shSsantial QNG
for exanpl e, i spegifss rof thesVlfaeiim. Such a property, cwrpoomi Imtndag alt dest onevvtale pessisbl e

oxXi datd on for exat:p%f is spip, e.w@r%}tc an elx (g aﬁft i?,s E #J.datxon

an ex 1 t ti- t id h
states, said logyifameds &%?vdmo S S S8 t\?eescxigtlnt portions 2ilogehda if?nﬁcﬁ
nmodi fi cati ons vdmlnmhmf nteeo dpé BE thix incutttereptobfc keleBiSve atduofard pohiynd 43r med

Wi thin the frarﬁ%h 1"- %eﬁ é%‘mt’?ﬂl@em nf  saidhdiclegric b?;tegdl ective reductéon
€O b 1 lai
of portions of tially into or enltllrely th ﬁo@ﬁ:&ﬁ% hmze[;} cyo pf)\? @é ggﬁ&fﬁlg
sai d di el ect rischynihé eledt@dh beam or concentrated energy g consisting of spinels,

coul d be nmade tsumx teshrdquear - 2. A body asxiddsaperedkites, aidaMiY:l,AJRe0ei n
tialiy into or eﬂ}’ﬁeremsﬁnc tji"t‘}txgwntﬁ‘emﬁq‘d%c%ZZherﬂhé“ ?CBE‘CQ:ET grofB con- 63

WhidtEad] etflibn el afbsths itk

Sel_ec}t ed from lt) fer to an env1ronme
enerigy gr OuROctinash St bendfedifelp mcmeblshedhesmagoea h eléi@fts and x is any number bé&®éth Ce
t e;e, Ai g vacuum conditions provxdc such an e%ya fodes @grbvgqu@eg\ isgpptbcted from the
acuum conditions group ¢ mini 1j n- 70
M € r] Y[ er r] A[ eﬂiﬁ wﬁiﬂegﬁpﬁ e ning fthe ph(f 3 tg*hump thalli ﬂgfi}’%ﬁé‘ 1%&# l'?tgl alnd
envirtonment," aSedudher GiviiodMentS a&ﬁ ewitie Gh gmrarg@arg{é?éimmﬁqad ny number
used. herein, 25rmdrud1th¢g cqridigions sapmt,mal reduictiine Nd@eleen O &idi H@gnd @fhereﬂlx,lm #livayan
gal Ii um i ndi n’hclue term * autogenouslyy” s uiged diprejng ESS Eﬁ\/g rﬂe?ﬁua§ %Heﬁalt‘@’duc-

dmg the clai int d.t¢ conv
thal [ imm | ant hﬁ@ §t'éi o(rlﬁ] 151?8 f'éo ! 3. A bod as clma ;P Q‘ez
ef fectively aconmp vxhtb‘xlﬂeﬁl is cﬁhﬁkﬂﬁroneﬁté tsdead emﬂérﬁn @E&Qi of shi8 cada)ctivel l’t poet ween

vacuum condi tﬁocﬁt‘s t‘?i O\ﬁvﬂestesecﬁpvanh eNew r 6ol  tiGnsaanel nBde e rceiductide itansaheect ed

giate Dictio d
fromine " s il TG e e O prs §“°§3:
consi sting of afdifdebdoddly » @dhkd efr and joined to a senf& ﬁjr hi'n

t he neani ng of t Be tighisasiehe telimfrrystaiiie iheney  Elabdnkaseugaid ﬁﬁt&ﬂﬁhubtﬁi bdmy ing
"reducing e w&t‘iﬁ?ﬂtg"“‘“ﬁl@g‘sedvtiﬂtcllgglmtch tlpatriqally Gowtttmr:el @ Nkstrlglsitd is
any number claims ereg"):’xﬁpéﬁgt f‘ﬂfeﬁgg ggbﬁ ;I Qﬂglgélég)ﬁﬁgﬂéﬁxf]ﬁ§ q ;E 11?&!1 inte- 85
between 0 and Hhata dM@kﬁtﬁ(ﬁiﬂ@teﬂallr&e grated circuit.

aut ogenousl Yo, " hage us@dcrhsealleten struduess Adqand- 3 Wnerriufkcequahys substanidilyas Iereal Ways

i ncludi ng t he'%dpgiyrige tqra 1 & Bty inbiles gﬁﬁd svifhhétferrncegigatte 3.

i t h g
75 opelali®, GG éﬁiﬁiryiﬁ“ ﬁreéy}”a6°@em- P TR BAE ™ o gi o 3. A
body as cl ai madlolnnqlﬂﬂealemm the @factRe of this inven- r@hfGeVWPitit A @fits ] S deri ved
fromthe sarre45|‘t?ﬂ reJ arts of 'said conducti ve27c¢hacqgrytanor-
30 dividual ° (t}ggﬂggfe @c “° REVEORRSS1 - tions dr@IffadéCi%ess conductive
t han ot her of, it is to be un eﬁgioattlﬁt rihkd QBRI Y), i.e., Sdparrll' Yﬁgielgs[ om t he
parts so as to fostione neay N6 issdgew ethammippenent s. Glasgow, C.3sane Item
référred to as having portions 4. Abody as claimed in claims 1, 2, or
3, 80 Printed for Herd W RYSNOMRLY, diff NEdriherel Lo and | oined to
a sem condudtu’&trshebgdﬁbi aajtnlt \mﬁée, 25 Soutfh:mprt%?t géﬁdﬁ& mre&%éidaimﬁch (5% efﬁaylgg

"crystalline here- elenments of said s@ﬁ?@%nductor body bei ng
35 in (which is sometinmes used in conjunction electrically connected to
said electrically with the word " unitary,"” particularly in
the @onductive circuit portions of the first- cl ai ns hereof)
it is not intended to inply nentioned body to forma conposite inte- 85
that the dielectric material referred to nust grated circuit.

have g¢ponocrystalline structure. Accord- 5. A dielectric body
substantially as here- 40 ingly, the term "crystalline " does
not ex- inbefore described with reference to the cl ude

pol ycrystalline structure, which is acconpanying draw.ngs.

operative, e.g.. polycrystalline YIG func- H D. FITZPATRI CK & CO.,
tions quite well in the practice of this inven- Chartered Patent

Agent s, tion.

27 Chancery Lane, ' 45 Havi ng described the invention in connec-
London, WZC. 2. tion with certain specific enbodi nents there-
and of, it |s to be understood that further nodi- . e,
5 Park Gardens v ‘ . fi catiohs may now suggest thenselves tor

d asgow, C. 3. Prlnted f'or HEr Majesty's Stationery Ofice by The

Tweeddal e _Pr ess Ltd., Berw ck- upon- Tweed 1968 PubI | shed at the

~ 2 a2 - ~ - r\_.‘.l__,a__‘._,_ —~ " Y YRS 7~ I~ S



1, 107, 305 21 in). Consider,
for exanple, a conposite those skilled in the art and it is intended to
body in accordance with the present 1nven- cover such nodifications as

fall within the 50 tion, provided by the joinder of a YIG chip scope
of the appended cl ai ns. and a silicon chip. Such a body effectively
WHAT WE CLAIM | S: 5 couples the electronic functions of the sili- 1.

A body of reducible dielectric material.l07.305 con chip to the desirabl et
f err omagnet rr'pro——cmmg—svb?tmwr—a-l—y—emﬂ—r—er-y—uf armr oxTde

perties of them?’l (§ Fidl fOSu@ﬂhm r ; gﬁnggdzgggtéhkﬂgs alttenﬁ@a*sts one
uc 1ons

el ement 55 ‘E? {rgl nﬁle aﬁ% & of the a aed claims. I%]H—‘ rh&é é{t

| east two POSSeil & shednt ch a body ctM@ Folaats one of the

multi+ state%gouphs the onlruafnna nebfedersilical | i A:boujwﬁ{edudlme pieleant yaefial

modi fi catl ons \‘r‘\ﬁ'ﬁ‘i‘é1 TomAgREHC POy ¢ gpsis Sgﬁar"é‘alblu%”é‘ ideor ned
within the frafg K‘E{H@E& % h?lli’foé’e”yn- Ep@%djtf e ) Lo %XIEE Cstsl on
of pogtions of By wa\yemalt adamplelaeodaraf e i ofstafe &ailt IHo aaémamglfelea ficall$ dbriduc-

di el ectric ni@ eliditglof modlﬁcatlons which may be ma@e tive cﬁt@tJREtleG ewogenpulle fommd t o

yerfeduction;qf gpyiigns aft o or

ext .end par- v hm h fgthe (;Eu:aes lealt%eéii}]e TIC 68
entirely througfise qusfMd add aécﬁﬁfeg% 8! £ UhreNC 15
by the el ect ronalbe;am @renmemamtghamedoamez OYhe g;nwaomﬂﬁ &t selkgred frompmael S,

hexagonal ir &h by the el amp ot PP iyeicd energy  group consisting of spinels, hexago

; erovskite
per ovski tes. aﬁ(ai‘ljgl E;P ‘Hre%'[l Lrﬁgr&l 'erag] ﬁ;g?e ]p I1vsse1ecstca’?;ltlagI t p con 68
reduci ng envi r gREBEEn indding v@mm tehded S8 Ltnegg LEate 2ot

used herein, i mckdiadnmgn eindromhant s whitls rednt ernldxﬁ m. Singikaung sca um,adndm«:rramm

gal l'ium i nd?‘%h‘?ﬂ may be gffee ‘é‘deb‘r,ac‘toélpk?ﬁe‘brﬁﬂcﬁ #éh?lemeﬁts\ﬂm ¢ Eftébef betrigen |

ant hanum _ scalifiiipeosin fg it agmngn b éﬁ@% phed.
Since earth ebenEnis wama e m@nm@yf tReIPHIGE @mlum Tan(iR@ L Mc A, f 4n@n's
provi de such ar‘ireélrmgr @mvlron@enahcbk@w whkr @ n tlﬁ: B cgrd elcmeed aflql am anlyhlember
e PR A T A e ST B B o
gal lium in- 791c1udm251§: &difn Lf nﬂéd cr(‘m\ IBgvh gg drd

thal l Fum | ant harwmmsmndbmnpormdetc “ origi edumlmg;odﬁraylclﬁmaemtclamllomgv vm th
the the rare, &g vl elwemrsﬂhﬁ@m dghsi Ssm%n% rvmmerpartsza SP{dwynd@ﬂHeFlr@G l'tl ons

: th h
SUpval;t 'ng T Qj {J%JBLCUOFQEE éﬁ‘egve%- ndoBhf s %ve as rgjﬂls]g\‘@)t;%md; ?emc
term™ aut ogeng_gﬁ @,das 84viilgNportidn€'S 3,

t
Morm réterr 3 hRBoc alEHhed ;rEALA amohoq is
al ways i ncFadioggoutshi® foinaid msqreftom I nt endedd ﬁcxmeeomveymcdnemrtmaﬂ aEmMen X
equ a! s 3. 35 " By the use of th term u t% axtts af mqeggmm@@(}qc ﬁodyel?ceﬁn
ori gt - w1t g?é %Fl rlu;hl %j Z c1rc tﬁ%otr?o?ls ft i's
derived fr om t bl@mfsa}f&hoi)ﬂt is eﬁtaided W@.ﬁrhﬁy o] meﬁﬁ’dn ucrt:ﬂm/@ cGinpdili¢ intP Od5-

30 dividual" (\‘Mb%eludlesm@}emeqwhrefemmo oyt - grattqdomlsunare made I ess conductl ve
t han ot her ‘ﬂag‘f‘?qﬁg&e NE, s d@g“\/é‘ eqi5iG ‘I’f@“m‘ %O 9 as to

é g the é::lﬁt not éx- ore escrxbe Ev h reference.
serve as I‘ESI St ee Structure, WEEE & gl Q@ as avl ng
portions . oﬁerfbbdye gs polyajsetithe | WIE| fandvrs DOFITZPAH@UCK & tayt ogenousl y

" forned therefliﬂrérﬂlulte well in the practiganef thipinfes to a s@wtelsﬁd’atsmo&ﬁeb@dy active

By the use of; Fﬁza L0k Yl d dng re- el enef h T semni conduct or
body bei ng 35nbrnv;‘; hg\m%x sgﬁieégdggidlnﬁééotnﬁied in conj u%‘l%t |agm%%él' ectrically

connected to shiids teebecunidersteal fhyt further wioflih t he wor d 5' ParkiGaadeys.” particul arly
in the conducfifa#ens By APt sYysesst thsmeel s ' he first- Claset.&hs hereof) it is

not intended to inply mentioned body—te—+erm-a—eenposite inte- 85 t hat

the di el ect PhiedEol Effek ailfajdst@f Eafigiely t GERUST ThE) I'TOLeREIcChrbsE Uitd., . Berwick-uAMGeed, 1968
monocr yst al PPYf@ed gt Macheepie Officsadé giegfbampion Buildivey|jlepdgnt Ve ol yhishu bmeamey & |y

as here- 40 ingly, the term " crystal Fi'ne " does not ex- inbefore
described wth reference to the clude polycrystalline structure,
which 1is acconpanying draw ngs. operative, e.g.. polycrystalline YIG
func- & H D. FITZPATRICK & CO. , tions quite well in the practice
of this inven- Chartered Patent Agents. tion.

27 Chancery Lane, 45 @ Having described the invention in connec-

Londo®, WZC. 2. tion with certain specific enbodi nents there-

S, O S M >

d asgow, C. 3. Printed for Her MajesSty‘s Statidnery Ofice by The
Tweeddal e Press Ltd., Berw ck-upon-Tweed, 1968 Published at the Patent

O fice, 25 Southanpton Buil dings, London.. WC. 2, fromwhich copies may be
obt ai ned.



