1 SEM CONDUCTOR DEVI CE W TH ANCHOR TYPE SEAL RI NG TECHNI CAL FI ELD [ 0001]
The present invention is directed, in general, to sem conductor device
packagi ng and, nore specifically, to a sem conductor package havi ng
decreased susceptibility to delam nating. BACKGROUND. [0002] . It is well
known that sem conductor devices include an interconnect structure having
alternating |layers of conductive interconnects and dielectric material.
The' conductive interconnects are enpl oyed to connect the active and
passi ve devices fornmed in a sem conductor-chip. After the sem conduct or

devices BEMICONDUCTOR DEVICE WITEEANCHOR TYHE SIAL RING (he

. sem conductor chip, a seal ring or other-anc or structure is typically
formed in an outer region of one or nore of the dielectric |ayers of the

interco ; e in an outer edge region of the chip around the
Vo GEGHNIGAL HErt i i

active rally, the seal ring protects the sem conductor
devices fromcontam nants and' prevents the: stacked. layers. of.conductive

i ntercofooetts e ﬁtelsém lirfehfich i idib@ed, il enelaB )6 EdnicondutLfi&igcki ng or
del am nati ng, such as by providing stress relief. The matrix of conductive

|t er Copnegifg Alntle b, thaXBADoRRR PRIGLIMVSUIRAR Dl € to cracking

and delam nating during the die sawm ng of processes enployed to
FE A L L?LL"ZSJ%%Y’?LE& o encapsul ate i ndi vi dua
dies in p‘ackagi ng ‘material . -
 BACKGROUND |
[6002] . TLti 1s wcll known that semxconductor devices mclude an mterconnect su'ucture |
havmg altematmg layers of conducﬁve mterconnects and dzelectrlc matenal The *
conductive i mterconn_ccts are cmployed to connegt the active and passwc devmgs formed
. ina semimnductor-chip. After the semiconductor devices have been fc-)rméd inorona -
bentrai or innef portion of the'semiconductor chip, & seal ring or other -ancinor structure is
typlcally formed in an outer region of one or more of the dlelecum layers of the
interconnect striicture m an outer edge region of the chip around the active devxces
Generaﬂy, the seal ring protects the se{m:conductor dewces ﬂo_m c«_mtammants and "
prevents theustackcc.l: l_a;yers.of@nducﬁ\}c interconnects. and_ insulating di¢lectric:layers .
from cracking or délaminaﬁng, such as by providing sﬁ'ess relief - The matrix of “
conductlve interconnects aud dielectric layers are especially susceptlble to cracking and
delammaung durmg the die sawing or other processes employed to separate the multlple

' Ghlps fonned on a wafer into md:wdual ch1ps or dles, and during the moldmg process

: cmployecl to encapsulaie mdmdual dies in packagmg material.

[0003] Ina typmal sem1conductor device fabncauon process, a large single crystal of

silicon is. shccd into wafers which are typlcally 6 mches to 12 mchcs in diameter. Usmg



[0003] In atypical sem conductor device fabrication process, a |large single

crystal of siliconis. sliced into wafers which are typically 6 inches to

12 inches in dianmeter. Using 2 deposition and photolithographic techniques,

alternating layers of' conductive material and dielectric material are

applied to the surface of the wafer t@ formlogic devices and the

I nterconnect. structure, irncluding the seal ring in an outer portion of the

chip surrounding the |ogic devices forned in an inner portion of the chip.

Ceneral ly, these |ayers are deposited at high tenperatures and have very

di f f er edepasition’and ploteithicpeaphivttechniqtes) akemstinp|lyyersofieshdantivamatetialess i s

gener ated when the wafer undergoes the thermal cycling inherent to the

pr ocess asd disletiely eteial 4ro applich € tho b0 0N e twakdr ko firt16gic Abvieds andeposi ting a

final passivationlayer to protect the |ogic devices, the wafér is sawed or

ot her w gie in@RafircOdb ke incRfling tHe el ﬁﬁdgeﬁ-anﬁhﬁr brB8naf @eclipt al [ ed into a

package. The = package is typically nmade of either ceramc.(for high

power / hig b ANk el 1S4 LCs : / S Vi ces).
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[ 00041 As nent ove, these on processes create intrinsic
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and adj acent. layers may dél ami nate, causjing forces and stresses to
concent GaRasitiaga assiyqtign dayer torpretect the logic devices, the wafer is sawed or

otherwise separated into individual diés. The dies are installed into a package. The

Y Iﬁﬁ;:kage is fypically made of either ceramic (for high powér/hi,gh cost devices) or pIaSﬁc
(fpr low power/low cost devices). | |
[0ﬁ04] . As menfioned abovc,.thssc fa.l:)ricéxﬁon.précesses 'cregite intrinsic stresses in '
thé‘ ﬁclmﬁc layers (e.g.., si_liéox_l dioxide msulai:mg layers émpldyed to electrically isolate

. the'éon;i'ucﬁve interconnects), fhe conductive interconnects; and ﬂie- passiva'tio.n layer. |

_ When the die is encapsulated, .additio'ﬁal stresses are generated by the expansion -

- differential between the die and the mbldi:-lg‘compaund as fhe die cools to room. -
temperature L&&fsover, the ac'ilit'asi\{e' bond between the _tri(ﬁ)lding. comijouﬁd'éﬁd édj'at-}eﬁt"
'layers' may delammate, caﬁsing forces aﬁd strcsé:&é fo concentrate on tﬁe surface of the
die.. If the stresses are high em—Jugh, itis possiﬁle for the passivation layer and/or the
dielectric layers to crack. Once.this has occurred, moisture can penetrate into the
conciuctive interconnects which can cause corros_io-n and eleci:riéal shorting and lead to



die.. If the stresses are high enough, it is possible for the passivation
| ayer and/or the dielectric layers to crack: Once this has occurred,

noi sture can penetrate into the conductive interconnects which can cause
corrosion and electrical shorting and lead to device failure. 3 [0005]
Mor eover, conventional seal rings inclaude stags of vertically aligned
conductive vias substantially spanning the height of the -seal ring. That
is,. each via extends between an upper surface. of one of the conductive
i nterconnects and a. | ower. surface of another, overlying conductive

i nterconnect. - As such, the vias provide insufficient structural integrity,
and do not 19008Li deMaeroyeraganventionslserlaingeincluge stacksof yerticaliymlignete st r ess
accurrul ation i.nherent to existing fabrication processes. [0006]

Accor di ngl gonduptite vias snbstantidlly spanpiog drethieight of thevsdal ring) gitahist eash @tacones t he
probl enms di scussed above. 4 SUMVARY OF THE | NVENTI ON [0007] To address the
above- di scestert kebden aengpee surfifce bheneprf ilercoaductive nterpmasentnd dioset osur e

i ntroduces a sem eonductor package seal ring, and a sem conductor device

i ncl udi ng &iréacs efiimottien@verlyisg cehdagive intbrab@lett VAsadich, isiWiad progide ayers and a
plurality of . conductive runners each enbedded in one of the insulating
layers. Eagdduffcidnt@rcRiedliiedrity end 4b 6T foidChdédffe SibsOREBF 0GoiPeisalen. The
sem conduct or package seal ring also’includes a plurality of conductive

posts each Gt ﬁfe&ﬂ fGuRREEA inhdtentG6 BAMET M ication processes.

. [0006]  Accordingly, what is needed in the art is a seal ring that overcomes the

problems discussed above.



runners and extendi ng through, at |east one of the insulating |layers and at
| east partially through the opening of another one of the conductive
runners: 100081 The present disclosure . also provides a nethod of

manuf acturing a sem conductor package seal ring. The nethod i ncl udes
formng a first insulating layer, fodmng first conductive runners in the
first insulating |ayer, and formng a second insulating |ayer over the
first insulating | ayer and the first conductive runners. A first

conductive post contacting at |east one of the first conductive runners and
extending at |east partially through the second insulating | ayer and

bet ween t | guctive runners is then fornmed. ‘Second
conductivgeyﬁ%%gggngtgﬁhﬁgﬁﬂ%u?ﬁed in the second insulating |ayer, and a
third insulating layer is formed over the second insulating layer and the

second cO[OUMt i velorddiieey the abdve Aisenged dfitidadiésveE tidsior aANthapickér@ at ‘| east one
of . the second conductive runnéers is then fornmed extendi ng at | east

parti al | ydisdisserihuédiestdNefiboniifit padilaBOseh PR, Rl WSt MARG0F MRif the second

conductive runners. [0009] The présent disclosure also provides another
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of conduct,i ve sts.inter orlljgect'i ng the, conductive,_runners, wherein each

of the cofSIREIGRS apburaldly pEeqngyctve pPsfs each setagting pne jductive
-'Ifllﬁl'lel's and .éxtqndin'g through at least one of the insulating layers and at least paréially

'thfbu‘g‘h the opéning of another oné of the conductive runﬁe‘rs;

[0008]  The present disclosure also provides 2 method of manufacturing a
semiconductor package seal ring. The method includes fomﬁﬁg a first ix;sul'ating‘_layer,
forming first conductive runners in:the.ﬁrst insulating 1a§-/er, and‘_férm"iﬂg a second
insulatiﬁg layer o'v_'er the first-insulating layer and the first conductive runners. A ﬁrst
cﬁnduc_:tive ﬁosfc contacting at least one of the first cﬁnducﬁwe nmnersand extending.‘ at
least partially tl;ro;igh the se_c@d insulating layer and bstwé;en two of the ﬁrst'conciuc;ive
runpers is then formed. Second conductive ninners are then foﬁﬁed in the second
msulatmg layer, and a third insﬁlatihg Igyer is formed overihg secoﬁd insulating 'lz_iye,r :
and the sécond conductive runners. A .sec.:ond conductive post contacting at least one of
 the second cc.mductiir_e runners is then formed cxtendsng at least partially through the third

insulating layer and between two of the second cdﬁductive sunpers.

- [0009] - The present disclosure also prt.)vides.aﬁothér embodiment of a semicondugtor

- pabkége, including.a substrate, a pluralify of insulating layers located over the substrate,



vertically adjacent conductive post. WN The foregoing has outlined
preferred and alternative. features of the present invention so-that those
skilled in the art may better understand the detail ed description of the
invention that follows. Additional features of the invention will be
described "hereinafter that formthe subject of the clains of the

i nvention. Those skilled" in the art should appreciate that they can
readily use the present disclosure as a basis for designing or nodifying
other structures for carrying out the sanme purposes and/or achieving the
same advaffiddgigality of tradpetive eumnets eachribdated in Sitosfehsinihlhen layers beerart shoul d
al so realize that' such equival ent constructions do not depart fromthe

spi ri t. anperipharp of the stHstratp rtksentuctide fehas défningda Pigtdity HsGREF ON OF THE
DRAW NGS [ 0011] The present invention is best. understood fromthe follow ng
det ai | ed regioscinitlnd ingatit diyefseid alivhbbstrigted BE €0 SRR NOrEhas Bhe It 1S
enphasi zed that, in accordance wi-th the standard practice in the-industry,

various feafittn@eetdAckAgs alsh RMRdLQ pheralitp ofcdﬂ&uéti%&mr egﬁeﬁbﬁiﬁéﬁ § of the

various features may be arbitrarily increased or uced for clarity of

di scussi RbadiRevE HBRES, Wik WcAR e bOduPife ?é’% Fkd '-Qﬁ&h aken in
conjunction wth the ’acccr)npaﬁg?ngmg%w ngspf&ésn %ﬁ%ﬁéﬂo%‘l]‘ “Fi g%fre 1

Vi ustr afegeafly by il f .one enbodi nent of a sem conductor package
constructed accgﬁ%ng&tﬁ%ucﬁs%ﬁ%& s of the present disclosure; [0013] Figures
2-6a illustrate sectional views of one enbodi nent of a nethod of

- . [0010] The foregoing has outlined preferred and alternative features of the present -

invention so.that those skilled m the art may better understand the detailed description of -
the invention that follows. Additional featuros of e invention will be described

| hereinafter that fbxi_n the s_;lbject of the claims of the invention, Those skilled in the art
should appreciate that they can readily use the -pr'es_ent dﬁ'sélosure as'a basié for~ designing
or modiﬁfij.:ng other structures for catrying oﬁt the same pmﬁosés and/or achieving the
sain_e advantgges of the present inven!;ipn.. Those skilled in the art shouid also realize that
such equivalent pon_strpctibns do not depart from the .spirit_anci séope of the present

 disclosure.



manuf acturi ng a sem conduct or package seal ring according to aspects of the
present disclosure; [0014] Figure .6b illustrates an alternate enbodi nent
to Figure 6a; [0015] Figure 7 illustrates a plan view of one enbodi nent of
a sem conduct or package constructed-according to aspects of the present

di scl osure; [0016] Figure 8 illustratgs a.plan view of one enbodi mrent of a
sem conduct or package constructed according to aspects of the present

di scl osure; [0017] "Figure 9 illustrates a sectional view of one enbodi nent
of the sem conductor package shown in Figure 8, and [0018] Figure 10
illustrates a sectional view of another enbodi nent of the sem conductor

package s| ek ' SCRI PTI ON OF | LLUSTRATI VE

EVBODI I\/ENT% |BW&W§?§%§@%@% that the follow ng disclosure
provi des many different enbodi ments, or exanples, for inplenenting

di f f er ent [BHA] ur eSheifresentinientients st unSpwoiod ifiom thx &lpwesg ddtaitednponent s and
arrangenents are described below to sinplify the present disclosure. These
are, of cdlascsiptiomehenlrgadewitinthe@sconadling Figtes. fthd anpledizédthigid i mting. In
addition, the.present disclosure may repeat reference nunerals and/ or

| etters i medobdancosmith fhidStzadaaPleGee il MieSnd@RS] Vaio@eieh@rds Qfe ddi@rad pose of
sinplicity and clarity..and does not in itself dictate a relationship

bet ween t gy anitiishe GRRALLIEI S ﬁﬂggé;{e%@%egﬂfg%%ﬂie&ﬁ%i&}éﬂ@ﬁed-

Moreover, the formation of a first r or on a second feature in
the reduced for clarity of discussion. Reference is now made to the following descriptions

taken in conjunction with the accompanying drawings, in which:’

{0012] _ Figure 1 lustrates a se;t'@nal view o_fone emb.cxdiment ofa semigonductor-
| package constructed according to aspects of the‘present discéldsuré; _
T0013] . .- Figures 2-6a lllusu‘ate sectional views of one émbodimeﬁt of a method of -
: n_nanufact'_ming a semiconductor package seal ring aécﬁrding to aspects of the present
disclosurel;' | |
- [0014) o ‘Figure 6b illustrates an alternate emquiment to Figure Ga;
[0015] : Fig'ti.re. 7 ﬂlustrates aplan Vie\;v of one embodiment pf a s_emiconductOI
lpatckagef consmlctcd accordmg to aspects of the present disc_losi:ré;
'[0{.116] Figure Sﬂlustratcs aplan view of one .cmbodixlhent ofa semico;dugtor o
_pa-ckage constructed according to aspects of the present disqlosuré; .
[0017])  Figure 9 illustrates a sectional viev;.r of one gmbodhﬁent of the sémiconduc;co:
pacl;age shown m Figure 8; and | a |
[0018] Flgure 10 illuéimtes a sectional view of anotl‘ier-cn;bodime.llt of the

semiconductor package shown in Figure 8.



description that follows may include enbodi nents in which the first and
second features are forned in direct physical contact, and may al so

i ncl ude enbodi ments in which additional features may be fornmed interposing
the first.and second features, such that the first and second features nmay
not be. indirect physical contact. 10§20] Referring initially to Figure 1,
Illustrated is a sectional view of one enbodinent of a sem conductor
package seal ring 100 constructed according to aspects of the present

di scl osure. The seal ring 100 includes or is forned in a plurality of .

insul ating- layers 110. The seal ring 100 also includes a "plurality of
conducty 1 REPT9 ﬁqﬁh | insulating layers 110
and hav?ﬁgAg%ﬂ]ggg? one openln E@?@?gﬂ&ﬁﬁgﬁgeal ring 100 al so
includes a plurality of conductlve posts 130 each contacting one of the
conduct iB]r unAts & Bamdeanstdod thiatthe Follgwittp disnyérust proeidas memedifftrenhe

insulating layers 110 and at |least partially through an opening .125 of
anot heremhedingdnts, eexampled, fot implententingediffertADfeairdsOF 2] intzadibn. Oﬂpé;cﬁﬂ}: conducti ve
posts 130 is laterally disposed fromreach of the other wvertically adjacent

conductéxamples sf conigdfentd il ariasigentefis Ak debdtited DRIoRGI0S theaitedetp Of each
ot her, each conductive post 130 is laterally offset fromvertically

nei ghbatisdlgures aMEksGikd ,\6E o] ﬁerely%‘:éarﬁfxﬁ:§ Sl 4r0 ﬁoﬁﬁfeha&ﬁb n¥ 1diiRE et
conductive posts 130; the |nsulat|ng l'ayers 110 rmay be nore securely

anchor%diﬂan,%@gogumﬁaosupé yﬂg&gr&r e Siufif] ayer@&?é {#9,d 00. As such,

the seal ring 1 may render the 1 nsulating 0 of "the seal ring

100, eSariBHGHblo! P ST R hed 521 ity IR bt e A EH 20 01

initself dictate a relatjonship between the various embodiments and/or configurations
di_scussed. Mdrcove:r the formation of ﬁ first feature over or-on-a second feature in the
descnptlon that follows hay 1110111dﬂ embodiments in which the first and second features
are formed in dlrcct physwal contact, and may also include emhodlments in whlch
‘addltmnal features I_nay be formed mterposmg the first.and second features, such that the
, ﬁrstand second fgatu;es may not be. in.direcf physical contact.
[ﬁl]Zﬂ] - _ Referring initially-to Flgure i, illustrated is a sectional view of one
émbodimcnt of a semiconductor package seal ring 100 co'xisﬁ-ucted according to aspects
_ bfihe'pfesgﬁt. disclosure. The seal ring 100 includes or is formed in a plurality of.
: msulatmg laye'rs.l 10. The sca;l i'ingl 100 lso includes a plurality of conductive rummets
120 each embe&dcd in one of the insﬁlaﬁng layers 110 aﬁd having at least one opening
125 therein. The seal ring 100 also includes a lew of-conductive-po-sts 130 each
contacting one of the conductive runnérs 120 and extendmg ﬁrough at least one of the
ins:ulating layers 1A1(‘) and at least partially through an opening -1}25 of another one of the

conductive runners 120.



subsequent processing. 10022] The seal ring 100 may al so be nore robust in
vi ew of each of the conductive posts 130 extending fromone of the
conductive runners 120 to at least partially within the opening 125 in
anot her conductive runner 120. That is, by extending the conductive posts
130 into the openings 125; the resultigng structure anchoring the insulating
| ayers 110 nmay provide nore relief of the stress -that accunul ates during
thermal cycling and die separation. [00731 Moreover, the seal ring 100 may
be inplenented into existing sem conductor device fabrication procedures..
For exalfi?l; i Eachef thebadiuotbrtposth 030ns laterliyodissdd fréfiQachceiibisthérve runners
12Q may be fornmed at the sane tine as interconnects 140 typically forned
to i nt evaticatig edjatenttonddetive pess {300 maek i, Rathbrah s Rsig AlckedBdRplofi Ng t he
insulating layers 110 (not shown). As such, the conductive runners 120 may
be substahbthet, eychsoAddctve pdsh1 VAT R@EAIY FRetdMin YaBEIGAeiBBodig t he
I nterconnects 140. Simlarly, the conductive posts' 0 may be forned at
t he sanpopdidRe dbsty i BSo i YoRitiealy adiab& h) Q0 e the
b e T Mo P

i nterconnects 140.. As su t he “"conducti ve po antially

sim | ar jabdys 1'1ﬁm&f&%@ﬂgaﬂcﬁ?ﬂ’egfoaéﬂe%othéxpplto ﬁliﬁg/aeﬁbre]f?&ﬁ eal 0024]

Referring to ‘Fidgure 2, trated 1s a Secttona I'ew Of -one enbodi nent of

mnu ach i Wt deghl 8/ 8R5inR 380 bl BN i i<t (RForBh il A ©

e g SRR BRRSG <2 Rhar BefBRe B A obRaliuaihate™ ! ¢ 210

subsequent processing,

tnpzz] The seal ring 100 may also be more robust in view of each of the conductive
| pq.sts 130 extending from one of the conductive runners 120 to at least partially vathm :
_' the opening 125 in another condﬁcti‘vc runnér 120. That is, by extending the conduqﬁ‘ig
| posts 150 into the o?'cmﬁgs 125, the_ms;ﬂﬁng s;truqtl#c 'aﬂchbring.the insulaﬁng‘iéygfs |
110 may provide more relief of the streés that ‘ac.cilmulia.tes dﬁring then'na_l‘ cg;cling and die
'éépaféﬁon. | | o | |
ﬁiﬁZS] . Moreovcr,. the seal ring 100 may be implemented into exls(mg semiconductor
dé’vice'fabﬂcgtid:_: procedures.. Fo.r ~exz_1m_1-)‘_le-, .in thévehlboaim}ent shown m Figure 1, the | |
' ”"‘criic'mducﬁx_rg runners 120, ﬁay be formed at the same ﬁﬁe as mterconnects 140 typlcally
'formed fo interconnect logic dévicqs formed in fne_ s;béuate underlying the msulatmg
1gyers 110 (not shown). As suc':h,itbb conductive runners 120 I:nay be substan‘tially' similar
. in composition and fabrication to the interconnects 140, Similarly, the conductive posts-
130 may be forrhed ét thérs.ame time as vias 150 typic;ally form;ad to selectively couAp-lei
the interconnects 140.. As such, the conductive posts 130 may be vsubstanﬁaliy si.nﬁlar in.

composition and fabricafion to the vias 150.



devices fornmed-in or on a central portion of the substrate 210. Because
only a portion of the sem conductor-package 200 is shown in Figure 2, the
central portion and the mcroelectronic devices forned thereon are not
shown in order to nore clearly denonstrate the manufacture of the seal
ring 200. However, those skilled in the art will .understand that the
scope of the present disclosure is not Iim'ted to enbodi nents incorporating
any particular mcroelectronic devices 'or the processes enployed in their
manuf acture, As such, ' the conposition and nanufacture of the substrate
210 may[0¢4 y Refsrrine:tp Bigueed, ilbmtated is astrsionglvion bemtembotinent afst r at e 210
may be a silicon wafer having a thickness rangi ng between about 250

m cr ongeiconquejor packag@al ring 2000n; aniateheediate stagedé frpatufactireacotiding at e may be a
silicon on insulator (SO) substrate in which a thin silicon layer is

f or med toespectaofthe predend disciesiray Ee sbfcomdhcii pckags SvaCiings2000ayt beng Substrate.
[0025] An insulating layer 220 is formed over the substrate-210 and ilie

m cr oelfomted@niaGublavicdls hvinpeshvbRRag®R futleichelspidahicR@idcamae 220 may _
conpri se-pl asma enhanced tetraethyl orthosilicate (PETECS), silicon dioxide

or ot hefeviees figsed i BEloN B ¥entr orfof ikl BkRRSS 1102 T Ae BT F{ ysRRighgut 1, 000
Angstroms and about 15,000 Angstronms. The insulating layer 220 may be

formed seﬁﬂéoﬁd@ﬂorgﬁﬂ%h D@1 s mﬂ%%ﬁé@ ifid &ﬁhﬁﬂ%omon an

cheni ca vapor depdsitron; sputter posi tion er na c}hpoleon

evapor ’ec de%?cles fot AR }eoﬁ‘ Fr% af stho% i Bﬁ%r tto%gor}gﬁ ﬁ nal o r

future- eve processes sul ating | ayer 220

Za%afir‘fe%fﬁﬂgﬁ%%eﬁfwa pilede o e %Bhé?%%“{ﬁ?‘gesrsma#ﬂ{a'th%%vﬁ'dered o e

‘ vinderstand that fthe scope of the present disclosure is not limited to embodiments .

S

incorporating #my parﬁqﬁfax microelectoﬁic devices bi the processes employed in their *

mufacmre. As such, the composition and mianufacture of the substrate _210 may vary

among appﬁcetionsl In one cﬁ:bogiiment,_the substrate 210 may be a silicon wafef having

ethicicness_ raﬁging between about 250 micrometers (}ﬂﬁ) to I_,OAOO pm. Inanother
embodimeht, the substrate méy bea siliceﬁ on insulator (-SOI) subsn'ate in whicﬁ a thin -
_silicon layer is fqrmed overa buriee oxi;ie leycr formed atop a thick supporting substréte.
[0025] An msulanng layer 220 is formed over the substrate 210 and the

| mlcroelcctromc dewces formcd ﬂ:lereon. The msulaimg layer 220 may compnsc plasma .
enhanced tciraethyiorﬁlosmcate (PETEOS), silicon d10x1de or other oxides, and may.

: have a ﬂnck:ness rangmg between about 1 000 Angstroms and about 15 000 Angstroms
The insulating layer 220 may be formed by spin-on deposmon, dry plasma etchmg,

' chemlcal-vapor—dcposmon, sputter deposmon, thermal deposttlon evaporation, physmal

vapor uansport or other conventlonal or future-devclopcd processes. In other

embodiments, the msulatmg laycr 220 may be formed of a low-k dielectric, which is



nmet hyl si | sesqui oxane ("MSQ'): hybrid, an MSQ derivative, a porogen / MQ
hybrid, an oxide / hydrogen sil sesquioxane ("HSQ " al so known as

Hydri dosi | sesqui oxane) hybrid, an HSQ derivative, a porogen / HSQ hybrid,
and the like. Oher-materials, such afgy nanoporous silicas xerogel, poly
tetra fluoro ethylene ("PTFE"), and-lowk dielectrics such as SILK

avai |l abl e from Dow Chem cals of Mdland,, Mchigan, Flare, available from
- Al'l'i edSi gnal of Morristown, New Jersey, and Black D anond, available from
Applied gdatrally cnsidatd B edmAthid] vith Gididoiidonstamibi tidnSBe BRIcefRl oyed for
the insulating |ayer 220. [0026] Vias 230 nmay then be forned in the

i nsul at i néhnbtantof siedd. didife (kh&is 3930 E¥RYplEPMBIIUS 8n BLiHELMYM copper, doped
silicon, tungsten (W or other conductive materials, and may have a width

. . . . . _ |

b ment e R i 50 e P B a1 O1®

[ | t ey | e o » L. | t

conduct | vaitey BBt ecofilhe TR ek AP APEEL B ke ARAOOSRIRY 03, i o,
tt d hion. th | i £ ' hysi cal _

£ F anspor 0TS AR, A P RO EYbi G B4 HRY Pt s ustes ' Th one

nmbodi t, . . th ' 230 may.,. d into.t bstrate 210

For i nt or VORESERUITTCLPok RO etk BERCARHE (o el G Aetti o n. -

[ 00271 Conductiyve rupners 240 nmay then be fornmed in ar, on the.insulating

| ayer 22080k atuL B rlRGI e PR Ay B isBn e SIOIE BEBer . doped

s’?IysLon or _other conductive materials, and may have a thi ckne.ssﬁ?gagi ngpe

bet ween abBiedSigmboRigeristayrs Newngrsew sud Blaok Birmondgaiailabig frompApplBdduct i ve

runners 240 may include one or nore. ) )
Materials of Santa Clara, California-could also be employed for the insulating layer 220.

[0026]  Vias 23:0 may then be formed in the insulafing Iayer 22d. The vias 230 may -
"com.pri'Se aluminum, copper, doped silicon, tungsten (W) or oi‘gl:zlér conductive mateﬁa]s,- _
and .maj have a width r@gingbetween about 400 Angstroms and-about 10,000

l A‘ngstmﬁ:s. In one embodiﬁ;ent, the vms 230 m;;,y be formed ﬁy foi-miné qﬁe-nix‘lgs in the
ilisulﬁting. Iaye-_: 220, such as by dry-plasma etching, and depositing conductive material
inﬁtﬁe -openings, such‘a's by chega;;ic.enl-vaﬁor-depbsiﬁoﬂ;'éput‘ter deposition, thermal |
depqs_iﬁon, evaporation, physical vapof transport or other coﬁire;x_timal or future-

i dé;keiopet_i I'Jr‘océ‘séé_s.' In one eniﬁddimérit, one or more of the vias _2'30 may extend into
thbsubstraﬁe‘ 210 for i.tit;rcoimecﬁon thh the micfogl&ctronic devices formed therein. ‘
[0027] Cdndqdﬁve runners 240 may then be formed in or on the insulating layer 220.
The conductive ﬁmcm 2{10'may cqmpﬁsé alummum, copi)er; doped silicon or 6ﬂ16r -
qonducﬁve materials, and may havé a thickness ranging between about 800 Angstroms

" and-about 12,600 Angstroms. The conductive runners 240 may include one or more

" epenings 242.- The openings 242 may be recesses or may extend through the conductive



openi ngs-242. - The openi ngs 242 may be recesses-or may extend. through the
conductive 11 runners 242. In one enbodi ment, the conductive runners 240
may be formed by form ng openings in the insulating |ayer 220, such as by
dry-plasma etching, and depositing conductive nmaterial in the openings,
such as by chem cal - vapor-deposition,{ygputter deposition, thernal
deposi tion, evaporation, physical vapor transport or other conventional or
future-devel oped processes. The conductive runners 240, may al so be
pl anari.zed to forma substantially planar surface 245 substantially

e 225 of the insul ch.as by a

o o SRA B op B b e Rindi eiriimis b By o MV R 1 00281 1

one enbodi gent, .' one or nore pairs of via 230 and conduct,.ve runner 240
may be SPERPgF M fheinswlating léxqra%@lw@l.asméf)’eﬁm cdching, ppddepeFiting i a and trench
openings may be forpmed and subsequent]y filled with,conductive material.
The nanGeusuetiye anagirial ndhe Qneaings, sochaas by Chimaical vape-depesiiions sDIST may al so
include the formation of - a barrier or -adhesion |ayer (not shown) to

pr event denopitions jthymmpladepesition; Resporation physical vaporanspetior athet  The - surroundi ng
insul ating |ayer 220 or -to inprove t-he -adhesion of the.-vias 23 .0 and
conduct cemyentimalar fut@vtaieyelopdieprooesseh. aThermgndutive dads 24bmepelee be t hose skil | ed
inthe art will ..recognize that the vias 230 and conductive runners 240
may be blandrized thfoimn g siistntislyeplanar priee34S sbspsiatypoinsiésht wdthfaor m vi as 250
and int.erconnects 260 connecting the mcroelectronic devices fornmed in. or

on the gubst 228 f thel@suldnpIsseh suetcRF aPldda ltb-baslk BOERE ofitiRaliedure may. be
i mpl emented with mnimal inpact to manufacturing tine, .

mechanical polishing (CMP).

[ﬂﬂiS] In one embiodiment, one or mo;re pairs of via 230 and condt}r_:tive runner 246
maybea duéi-ciémaﬁéene structure. For example, coipéident via and trench openings
m.z;y be formed and subsequen_tly filled with conductive material. The manufacture of the . -
‘Vias 230 éﬁd conductive runncrs 240 may also include the fofmaﬁog of & barrier or
-aflhesion layer (not sht_j’u'm) to prevént diffusion I-Jet.v?een'the coixdﬁcfivc ﬁﬁners 240 and
. “Ihe surrounding _insu'iéﬁng layer 220 orto improve the adhesion .of' the vias 230 and -
-ﬁmdﬁotive runners 240 to the inlsu_lating layet 220. Moreover, those skilled in the art will . .
| recogmze that the vias 230 and conductive runners 240 miay be formed durmg tﬁe same.. - .
. process steps employed to fon:nwas 250 -and. inferconnécts 2:60 connecting the
: micr(;electronié deévices fotmed in.or on the substrate 210, As such, aspects of the
present disclosure may.be implemented thhmmlmal impact to ménufacuaxiﬁg time,
costs and complexity. |
10029] Referring to Figure '3,-i11us'trated is a sectional view of the seal fihg _200
showm in Figure 2 in 2 subsequent stege df‘m‘aﬁufactme, wherein a-secoﬁd insulating.

Aayer 310 is formed over the insulating layer 220 and conductive runpers 240. The



.cots and conplexity. 400291 Referring to Figure -3, illustrated is a
sectional view of the seal ring 200 shown in Figure 2 in a subsequent

stage of manufacture, wherein a second insulating- .layer 310 is forned
over the insulating |ayer 220 add conductive runners 240. The 12 insul ating
| ayer 310 may be substantially simlaf2iii conposition and manufacture to

the insulating |layer 220. In other enbodi nents, the insulating |ayer 310
(and subsequently described insuating layers) may be of different
conposi tion and manufacture in order to neet certain constraints such as

mechani inailatip dyed 3 10ymaybiestinsintihlty siailstia bimpaiibntdie nlarletnd tb Beugh not
required for all applications, the particular embodi ment shown in Figure 3

i ncl udeigsulating Paykrae! hsa&eﬁéﬁ%mmsl B intdRtis 15%@1%&@%@& ySi CONH or

other insulating materials, as known in the art he cap | ayer 320 may

have a deldritédBSst c?ﬂmg%@hg%reﬁpﬁﬁpogﬂgn AN R Moaladt 1, 500

Angstrons, The cap 1ayer formed. by spin-on dep05|t|on dry

pl asma ﬁe&eéragmsgmtsa{ch\sﬁySICa%a%abmtmcléo%éo%m@ Llikgn. t her nal

deposi tion, evaporation vapor transport or "ot her conventional or

Fut ure- ARG AR R 08833 opb NI L5k ag IR Ridie 8, Se0ONC

1 ayer ohco ¢ runnérs orne nor e M I ng | ayer

3.10. T, 3

congosilel?la °§ﬁ§5hﬁ%§@é&aﬂﬁéﬁwﬁﬁggﬁ¥?ﬁgﬁc5ﬁ% 9%#@?@%’5’ AZ‘;SLQh the
' 33 332
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between about 100 Angstroms and about 1, 500 Angstroms, The cap 1ayer 320 may be
formcd by spm-on d¢p031t10n, dry plasma etching, chcmcal-vapor—deposﬁmn, sputter
'deposmon, thermal deposition, evaporatlon, physical vapor transport ot other

comrentmnal or ﬁxture-dsveloped processes

{!1030] _ As also shown in Figuré 3,a second layer of con&uctive runners .330 is
formed in or on the msulatmg layer 310. The conductive runners 330 may- be-
substanhaﬂy s:mﬂar in composmon and manufacture to the conductxve runners 240 As -
such, the conductive mnners_ 330 may include on¢ ot more openings 332 that p;ay.be
'-ﬁi;_rgf}ar_to the openings 242 in the coﬁduéﬁvg runne;:s 240, | |
{0031] * Condustive posts 340 may be formed concurrently with the conductive
runners 330. For exgnétpl&', the cbﬁc%uoﬁve ;.)os.ts 340 and condt.lctive runners 330 may
form dual-daﬁlaséene structures. Of co‘u;'se, the conductive posts 340_:ﬁay also be
ff)rmed by other processes, and may be d‘iscfete from t];e conductive runners 330. In '
general, the conductive posts 340 may be formed by proéesses simiiar to those-which
may be employed to form the vias 230, and may cdmprisé aluminum, copper, tungsteﬁ,

doped silicon or other materials. As in the embodiment shown 'in Figure 1, the



10. 0311 . Conductive posts 340 nmay be formed concurrently. with the
conductive runners 310. For exanple, the conductive posts 340 and
conductive runners 330 nay form dual -danascene structures. O course, the
conductive posts 340 may al so be fornmed by other processes, and naybe

di screte fromthe conductive runners f80. In general, the conductive posts
340 may be forned by processes simlar to those which nay be enployed to
formthe vias 230, and may conprise alum num copper, tungsten, doped
silicon or other materials. As in the enmbodi ment shown in Figure 1, the 13

e B
?R(rjoun yet o‘tr%grﬂﬁ%rrbodﬁlrrt@ﬁ% G:Bifte pos’tlgL couP%b ei(nsm&%t??“:] g(?s%rgarztzgy
100321 YBRER el 7 R0 theBbbing alsned i PGl bheott e WPy |
I R A R T R L P “%6%2032%”““

interc Bects 360 connecting the ni croel ectronic devices forned in or on
the subfstrate 210. OF course, the vial 350 may not extend into openings in
the interconnects 360, although such an enbodi ment may be advantageous in

some agpiIzgat i Mgeover, 8 5ohsda aBEVe! thesel sRilfeli SN aft will hdcHghibe
sectional view of the seat ri ng 200 shown.in Figure 3 In a subsequent

stage QbndRAW Fifsts 346 and VAR TYe FurdnBls380 n2g Bk Briidd dh3YEehe sime process -

_sfegs_emlilqycd to form_vias 350 and interconnects 360 connecting the microelectronic
devices formed in or on the substrate 210, Of oc'»urse,‘the vias 350 may not extend'intu
H_jaeniﬁgs in the inferconnéqts 360, although such an eﬁ;bodiment may be advantegeous in
Some gppﬁcaﬁous. | | '

[01133] " Refernng to Figure 4, ﬂlusu'ated is a sechonal view of the seal ring 200
shown in Figiire 3 ina subsequent stage of manufacture, whercm a third msxﬂaung layer
ﬁ"-FO is fonned over the msulaﬁng layer 310 and conducﬁve runners 330. The insulating .
‘layer 310 may be substantlally simitar i m composmon and manufacture to the premously
formed msulatmg layers 220, 310. Although not requucd for all apphcatmns, the’
paﬁlt:lﬂar embodlment shown in Figure 3 inciudes-a cap layer 420 which may. be

ﬁbmﬂy 51m11ar in composition and manufacture o the cap layer 320.

[0034] | As also shown i m Flgure 4,a third layer of conductlve runners 430 is formed
in or on the lnsulatmg layer 410. The conductive runners 430 may be substantially
sumlar in composition and mauufacture to the previously formed conductive runiners 240,
330,_ and lhay include oi)enjngs 432 similar to the openings 242, 332. Conductive Iﬁos_ts

440 may be formed concurrently. with the condiictive runners 430. In genéral, the ~




410 is fornmed over the insulating |ayer 310 and conductive runners 330. The
I nsul ating | ayer 410 nay be substantially simlar in conposition and

manuf acture to the previously formed insulating |layers 220, 310. Although
not required for all applications, the particular enbodi nent shown in
Figure 3 includes a cap |ayer 420 whith may be substantially simlar in
conposition and manufacture to the cap |layer 320. [0034] As also shown in
Figure 4, a third layer of conductive_ runners 430 is formed in or on the

i nsulating | ayer 410. The conductive runners 430 maybe substantially

similarg i dlat gulﬂﬁﬁ : 15!%1}9 \ - conducti ve
runnersc%40@9g§%,§4gplgﬁﬁgg I'nc ﬁ%%%gdg%ﬁil%g%rh4 g%a@aéﬁh%gﬁlfyﬁgﬁ%peni ngs 242,
332. Co . A ma for . \ | he conducti ve
runner s&g\g@ﬁ%{_ﬁwg@%ﬁ%@,ﬁﬁ%ﬁg %f%.ﬁ‘ec% nﬁgﬁ?%%{%ﬁﬁ%ﬁ@“‘%@%& substantial ly
i oduEEHRC Beg R iy Ren R TR SR e honfigE Sy £ e

I ntrodu u : - Wi uct. 1S -340,. the” conductive
posts 440 extend, at | east partially into the o in 2 in the

Pider | YRR RO S Mot 3at Bh et sSSP BIRERRS. 680 o0 nent shown
in Figure+l, the conductive posts 440 may. pe laterally offsgt from

nei ghb@@ﬁ@ﬁ&%ﬂ%&ﬂ@@%iﬁt@a@mﬁmB@@ﬂ&%&%&»%ﬁ@%&?%ﬁi ance D between
centerlines of the posts-340, 440. In one_ _enbodi nent, the offset distance
D may rEahpes branelBat digenee Dobsiwepntcenipdinghef thepests 350, b me88t rons, al t hough
anot her offset distance D may be enployed wthin the scope of the present
di scl osemimdinhint, dleadfset distante Somasradgabrivesn ﬂbh@tsfbA%wﬂOmé@ngth‘-ﬁe art will,.

recogni ze that the conductive posts 440.and conductive runners 430 may be
f ormed 50,000 Angstroms, although another offset distance D may be employed w1thm the scope

of the present disélosﬁre. Moreofer, as discussed above, those.skilled in the art will- -
recognize that the conductive posts 440 and conductive runners 430 may be formed
dm;ing-the saﬁe process steps employed to form vias 450 and:_interconnec.ts 460
. pqnneéﬁl_lg the microcle.ctrpnic devices f_'ormcd in or on the substrate 210.
100351 - Referring'to Figure 5, mmm is &sécﬁ(’)nal viéw of the seal 1"ing 200
ihown inFigure 4 in asuﬁseque;lt- sigq.ge of manufacture, \;vherein 1;he alternating Aser'ies-of
ingulating layers and cont_iﬁcﬁvq runners has been continued, Ape.rhaps to the extént .
necessary to complete the interconnect structure employed to i_nterc_on.trect the dgvit_:cs
fanned in or over a cénﬁ'al ;t_:,ortioﬁ o% the substrate 210, As such, a plﬁrality_ of insulating
Iayers 510 may be alternatively formed with'a correépondinQ_‘layer of conductive runners
‘520.. -Cap layers 530 inay also be formed between each pair of verticaﬂy adjacent
'.i_q.s_‘ﬂatiné layers. 510. In gt;,neral, the msulatmg layers 510, conductive runners 520 and
cap layers 530 may be similar in composition and mﬁnufaétm;é to the msrﬂattng layer

220, conductive runners 240 and cap layér 320.



during the sane process steps enployed to formvias 450 and interconnects
460 connecting the mcroelectronic devices forned in or on the substrate
210. [0035] Referringto Figure 5, illustrated is a sectional view of the
seal ring 200 shown in Figure 4 in asubsequent. stage of manufacture,
wherein the alternating series o insygating |ayers and conductive runners
has been continued;-perhaps to the extent necessary to conplete the

i nt erconnect structure enployed to interconnect the devices foaned in or
over a central portion of the substrate 210 _As such, a plurality of

Ib2§2'rat L @3@?‘3& ks 800 2 lf"&‘f SR b %?80%1’%%%"55?8?235”9
0. |
gener ol 1EAAS ﬁ's e g %%éri‘lpe%@z@ﬁn 3’8%?8?%@ atﬁ'ﬁ@!?dgcﬁ%ﬁfﬂléﬁ%} cap | ayers
530
220, conthaiy %ﬂﬂ&s@? ALeRR o el oSS vem 0B S B uct Tve post s

540 may. a one_or,_nore 0

b | at 5.10-
ext endi H§ l gﬁ"df% dd“ﬁ"(ff%*%ﬂbrﬁ%ﬁ“@ﬁ@&ﬁ%%?h@% %%%@é%%isve runners

520. Fi gure 5 al so illustrates that one or. npre-of the conwic_tive posts 540

may eachnd spplicatigns. Thisaspect alse, enplipsigthes sendyctive posta withypthe 683 FiDg hei 1 | ayout
may vary among layers and applications. This aspect also applies to other
conduct 24k alfentigh nojiilwstnated he sush Abclnding thezomductive postsgH 00 NIpgeYetat ed as
such, including the conductive posts 340, 440.. Nbreover, the |ateral
di sposi thedsteraf disjosition afithe tondactpeiosts 54I®maﬁbc d:lmtinumltdespiamd@s piore one or
nore of the posts 540 including- multiple individual posts 541, 542, as-
shown i gf the gowte549.incliiding multiple individual posts 541, 542, as'shown in Figure 5. The
conductive posts 540 that inclﬁde multiple individual posts 541, 542 may more reliably:
ancﬁor the insulating layers 510 in which the posts 541, 542 are f'onnei However, in
inﬁ_ny applications the msulatmg layers 510 may be suﬂ:'tclemly anchored with individual
posts, such as the conductive posts 340, 440. In general, the conductive posts 54Q may be
: .simﬂm in composiﬁon and manufacture to the cbndﬁctive posts 340, 440.
- [0037]- Moreover, as dJScussed above, ﬁlose skﬂled in the art wﬂl recognize that the
o conductlve posts 540 and conductlve runners-520.may be fozmed during the same- proccss
steps employed to form vias 550 and’ mterconnects 560 connectmg the nucroelectmmc '
dev:{ces formed in or on the substrate 210 Of course, the vias 550 may not extend mto

opemngs in the interconnects 560, although such an embodJment may be advantageous in
som gpplications. '
[0038]  Referring to Figure 6a, illustrated is a'sectional view of the seal ring 200
.shown in Figure 5 in a subsequent stage of manufacture. In general, Figure 62 illustrates
- the continuation of the alternating series of insulating layers 610 and conductive runners '

620, although the thicknesses of these additional Jayers:may vary from those previously



conductive posts 540 that include nultiple individual posts 541, 542 may
nore reliably- anchor the insulating layers 510 in which the posts 541, 542
are formed, However, in nany applications the insulating |ayers 510 nay be
sufficiently anchored with individual posts, such as the conductive posts
340, .440. In general, the conductiveigposts 540 maybe simlar in

conposi tion and manufacture to the conductive posts 340, 440. [ 037]

Mor eover, as di scussed above, those skilled in the art will recogni ze that
t he conductive posts 540 and conductive runners 520 may be formed during

t he sa CRS Sl 8 e rmvias 550 I nt erconnects 560
connec???fér{e ﬁgrne"ix g‘l%%ﬁ‘f%?% 0?8‘5&0@ ﬁ“ﬁﬂﬁﬁﬁﬁsgwﬁﬁyfaﬁgesubstrate 210.
O cour th 550 to in t i nt erconnect s
560, al t% ﬁ?ﬂtﬁawéﬁﬁﬂh H@@g%&ﬁ?ﬁgm %’gﬁ% appl i cati ons.
[0038] Refer.ri e 6a, | ustrate a sectlonal vi ew of the seal
ring Zowﬁé%%er?ﬁl%%g@a@ﬁh@@ﬁ E%I‘Pfﬂ@tpﬁfﬁ’é) formedf act ure. In
general Fiqgure 6a_illustrates the continuation of the alternating series
i nsu ﬂagg Ia&%?%ﬂ 81 4405180 Fbis dt hepause imiypical intsamied sirewitdryirst.he
th| cknesses of these additional |ayers-.nmy vary fromthose previously 16
f or ned. tiedippendayabmetal layiers hanecairighes cwfenb eartyingfrequiiementsuk atd heged ayer s X610
may range between about 5,000 Angstrons -and about 50,000 Angstrons. The
th|ckneﬁmnmﬂofhﬁmmmnsuhbumu@mgamemxk&mﬁmﬂﬂygmqmgnmmmfhwmh@mnmhelthlckness
of the previously formed i nsul ating | ayers 220, 310; 410, 510. This is

because nietu! faypis@el forddegr at ed circuit devices, the upper level netal
| ayers have a hi gher current carrying requirenent and are hence

0039] W ordet o minimize the need for special or additional processing step;s, the

conductive ru:_mers‘ 240, 330, 430, 520, 620 of the s'éaliﬁg ri;i‘g'are preferably fo;méd
._ siﬁdﬁneoﬁsly with and m the same process steps as the metal layers of the logic 'devicés
| inthe ,centér of the chip. Moreover, the altéméﬁﬁg lateral fosiﬁo‘n of conductive posts
.‘ 630.may c(‘mﬁﬁue. as with the previously formed posts 340, 440, 540. ‘Cap layers ‘640 |
. lyay &iso. be f&rm_ed between the conductive rﬁnﬁers GZQ aﬁd'overlying 'i"nsulating layers-
0. |
['0640].- In general the msulaung 1ayers 610 conductive runners 620 and cap layers
- 649m1ay ‘bé sirnilar in composmon and manufacture to ﬂle msu]atmg Iayer 220,
‘. Gondiictive runrers 340 and cap layer 320. However, one or more of the msplaﬁng layers
| 610 may bea jﬁééﬁivatioﬁ layer, which may comprise silicon nitride or other mawﬁéls;
andazﬁayv.be formed by sj:in—on &épositibﬁ, dry plasma etching, éhemical—vapor—
deposition, sputter deposition, thermal deposition, cvaporanon, physical vapor transport

-orpther conventional or ﬁlhrre—developed processes.

'1]1041-‘] ~ Moreover, as discussed above, those skilted in the-art will recognize that the

- conductive posts 630 and condilctivé runpers 620 may be formed during the same process




formed of a thicker netal, resulting in a thicker insulating |layer in which
the upper level netal |layers are fornmed. [0039] In order to mnimze the
need for special or additional processing steps, the conductive runners
240, - 330, 430, -520, 620 of the sealing ring are preferably forned

simul taneously with and in the same pypcess steps as the netal' |ayers of
the logic devices irk the center of the chip. Mdreover, the alternating

| ateral position of conductive posts 630 nay continue as with the
previously fornmed posts 340, 440, 540. Cap layers 640 nmny al so. be forned

bet t he dyct.i .620 and | yi ' lati-ng | 610.
(Co40] PRIV o i vieh olf s iropaps S6H vorne g e VGRS iRKer s 620 and
[ meul o e e g on it aera 00, GiRRRYaS B Uy PAGELIEE, toucver

one or nore of the insulating |layers - 6f(}-nmgybe a passjvation }ayer, which
may conﬁP@é‘@Sé‘H&i‘P digEconnedts ¢R0, glthogelh@ich 2 € @F@t aaxbsAdYRRageBrT Y by
spi n-on deposition; dry plasma etching, chem cal-vapor- deposition, sputter
deposi t Fune anphieatiens. deposi tion, evaporation, physical vapor transport
..ot her  conventional or future-devel oped processes.. AO4 Moreover, as

di . t ' K ATV | 8t i '
i scuss ?ﬁﬂpov efhe dg{é%gz%ﬁﬁ ah dyh&u&é'@bé}fd aslzh er%ﬁQ&Sﬁeglgy %‘@ﬁn‘éﬁﬂé} gur ing the

: conducti ve posts - conducti ve runners 620 na

same pr %ﬁ 11 % _qBI 0, . }64 as Q@Qas | pter ects 660
connect?l(ré\g. ne On%(rag%ldec reb%ﬁ%gaé‘gg%%@s_ orrrre |§1ﬂg#ugtr?ﬁ§nﬁg’%§ubstrate 210.
O cour Qswit 1hhedrf 1l Ind' B €A0mey Coipdisd pBer, gold, aluminum or other

" _conductive materials, and may be formed by blanket or selective deposition and -

subsequent patterning, such as by dry plasma étching.
10043] ‘ Refen;ihg t.o'Figure 6b,.'illustrz.1'tcd is a sectional vie;ﬁ of an altéi:nﬁtiiré
-én::iBodiment of the seal ring 200 shown in Figure 6a. In this embodiment, multiple layers
ofefich stop layer 680-are interposed within insulating 1_ayérs'_310, lg_uo and 510. Etch stop
Hi§cr:680 may include SiN, SiON, SiCOH or SiCONH or other insulating materials, as
amm%vn in the arL Etc;h stop layer 680 ﬁ1ay 'ha}re a thickﬁess rangmg between ;J.bo'ut 100
' ﬁgsﬁoms and about 1_;5'00 Angstroms ‘Etch stop Jayer 680 may be f;)fmed by spin-on
idéposition, dry plasma etchi.ng,r _(:hémical-ﬁapot—deposiﬁon, sputter deposition, thm
iﬁgﬁoﬁiﬁom e‘vaporaﬁon; phys.ical vapor -iransPc;rt or qthér conventional or future- . -
fﬁiéiféloped processes. Etch stop layer 680 may be used, for example, wh‘eﬁ the
onductive posts 340 and vias 350 and tixeif resp_ectife overlying conductors are dual- -

wdamascene structutes.
10044]  Referring fo Figure 7, illustrated is & plan view of one embodiment of a
semiconducior package 700 constructed according to aspects of the present disclosure.

The semiconductor package 700 may be one environment in which the semiconductor



openings in the interconnects 660, although such an enbodi nent may be
advant ageous sone applications. [0042] The device 200 may al so include a
bond pad 670 for subsequently nmounting the device 200 to a .lead frane,
such as with bond wires or ultrasonic stud-bunps, as known in the art. The
bond pad 670 may conprise copper, goltf alum num or other conductive
materials, and nay be fornmed by bl anket or sel ective deposition and
subsequent patterning, such as by dry 'plasma etching. [0043] Referring to
Figure 6b,-illustrated is a sectional view of an alternative enbodi-nent of

the seahackigt@ead g $UPMAWN I Fipld 16 Q8 ribP 200MSwa TR eufERlis nul tipl.e |ayers

of etch stop layer 680 are interposed wthin insulating | ayers 310,410 and

510. X GplrhdlR, Y im0 i 0 inShibkes RSy Gyl S| CONH or ot her

insulating materials,. as I'n the art Etch stop layér 680 may have a
Erch of 55T haond g3t 7e0 kPt oL iR s AL ERn PERoBPHbadato Y A0S
depos ¢ TR Ao EARAGS IR0} e SBbb Rkt BB B e hBSIIEr 1 o or
when ¢ nEEREEER 7B BESP S amesraicot aemBYER ) BHERY BB BERIUE "over | yi ng
1 ust r A oo TP S DRcSRECE B ATV feosscB BT, package

700 constructed according to aspects of the present .disclosure. The

sem confRYeEsSUPHBReHE VY ol Grpgeitiie shamentsnylfhospintba presentdisclomre deess eni conduct or

not Litnit the particular type or nature of the devices 720.. The semiconductor paa_ckage'

-700 also includes a seal ring‘730. located on a petimeter of the substrate 710. While the
ﬁid-vantag_es ciescribed m the present disclosure may be achievgé_d with a seal.._ring 730 of
any proﬁlé that substantizlly surrpﬁuds the é.ctive devices 720, several éxemplary ﬁroﬁles .
-are illustrated in the corners of the substrate 710. |
[0045] -~ For examﬁle,_ a section 732 of the; seal ring 730 may be rounded, perhépé toa’
1;gdiusfranging between about 50 n;icrometers. a.nd about 206 micrometers. The seal fing
730 may al:so have a sé'pi;s of 45" cbmers;, as in ﬂie_sec__tiqn 7_34. .'I-'he._s'eal ting 730 may .

| also have 2 90° or right-angle c;orner, as in the section 736. .T"'he seal ring 730 may also
l:iax.re_,a series of 90°_bends, as in'.thc .i';ccifion 73l8.,' Acgordingly, the seal ring 730 is _not:
hmlted by t_t_xp- present Qisclosure 1o any part:lcular pr;)ﬁlc. | - o
[0046] i 'Refeﬁg to Figure 8;.ﬂlush'ated is a plan view 6f an embodin@nt of a : | :

 semiconductor packagc 800 constructed according to aspects of the present g-iisclosure. In
general, the semicoqductor package 800 may Bc similar to the device 700 shown in

Figure 7. Howqwier','instead of or in addition td a seal ring, such as the seal ring 100

shown. in Figure 1, aspects of the present diselosure may be appiied {0 an interconnect



18 package seal ring 100 shown in Figure 1 or seal ring 200 shown in Figure
6a is inplenented. The sem conductor package 700 includes a substrate 710
having mcroelectronic devices 720 fornmed in or on a central portion 715
of the substrate 710. The m croel ectronic devices 720 nmay i ncl ude.

conpl enentary. netal -oxi de-sem conduc{®@r (CMOS) transistors,

m cr oel ect ronechani cal system (MEMS) devices, surface acoustic wave (SAW
devi ces, optoelectronic devices and other active. devices, as well as
passi ve , devices, such as resistive and capacitive elenents, although the

P e o bR AR fiaf R Aoty Hchol MRMARE 1dRlY, Bbich bk Ity bES Of (1O

-devi ces 720;: sem C p so’includes-a seal ring

730 1 oc | f_the sub e, L agyant ages
descri b% | n@?ﬁ%‘%’@%g eEﬁ? g%@@%m%%gées%g%# Ié\c/"éﬁgiu\lfm@%ﬂgmgeat ring 730 of

any profile that .substantially surrounds,t.he activ ' 0, several
exenpl a?%’?t , age aﬁ?ﬁ’i%’ﬁﬁ‘f%ﬂ#ﬁﬂ%@@@?ﬁ'@b g“%? gﬁég%g%gg}frate 710.
[0045] .. For exahple, a section 732 of the seal ring 730 may be rounded,
per hapsiaVipe2 signififapiimpagt on man %{r@a’i"%&%ﬁmﬁoﬂ% i’BfSmet ers and about 200
mcroneters. The seal ring 730 may also have a series of 45 corners, as in
the. sembdmn .7 Fhe pddkBessBlindladed a%ﬁ@aﬂfjﬂﬁfinﬁﬂﬁﬁxgh@éﬁs-ﬁiﬂ%d ebnductvé - angl e
corner, as in the section 736. The seal ring-730 nay also. have a series of
900 bengfinerfyetss2h, Aonicitmby B ki in cABEALHNHEH YnantHASmFAB thd infdlafig0 i s not
.limted by the. present disclosure to any particular profile. [0046] '
Referrig; W]Vl : fhlﬂ!ﬁ Lo diSedin B i Wphadent of a
sem con (x:'-%%zrd:dggg?gdgugméé ,co%%@rlﬁg?dé%edgg%ég?%’grg%ﬁ(ﬂ‘? ects of ri he present

di scl Osﬂ{qra_ﬁackla_gng 800 also includes a series of poﬁ_c_luctiire posts 830, which may be similar in

éumposition and manufacture té the conductive pdsts 340,440, 540, 630 shown'in
pru;.?vious Figu'r(as.v However; as in the embodiment illustrafed in Figure 8, the c;onducﬁvc
posts 830 mé,y be located within columnar regions of the ixésuiaﬁng jayers 810 that are
ﬁgobs_tmwd by the conductive runners 820, as described befow. | '

[0048]  Moreover, each of th insulating layers 810 may include multiple conductive
pdsiS'BBO that are each laterally disposed ﬁbﬁl cbndudtive posfé 830 located in vertically
adjacent msulatmg layers 810. For example, Figure 9 i]ltist;ates-'a section‘- view of one

" corner or quadrant of the i?ackage S‘Ql'.lv'showq in Figi:fc 8, wherein each odd-numbered
insulating layer 810a includes two a’djaoeﬁt mnducﬁve posts §30a in a first columnar
. régioﬁ 815 of the insulatihg hjmrs 810, and. each eveneﬁumbéred insulaﬁﬁg lﬂyﬁr‘ 810b. |
iﬂéludestwo adjacent conductive posts 830b in a second columnar rcgioﬁ 817 of the
msulaung layers 810.

[0049]  As another example, Figure 10 illustrates a sectional view of one comet or
quadrant of the package 800 shown in Figure 8 wherein eak:ﬁ insulating jayer 810

includes a conductive post 830a in the first columnar region $15 and a conductive post '



general , the sem conductor package 800 may be simlar to the device 700
shown in Figure 7. However, instead of or in addition to a seal ring, such
as the seal ring 100 shown, in Figure 1, aspects of the present disclosure
may be applied to an interconnect. 19 structure which may advant ageously
anchor insulating |ayers, which may tdgreby protect against. the formation
of a netal oxide at the interfaces between conductive runners and adjacent
insulating | ayers, and which may al so provide i nproved stress relief,

wi t hout having a significant inmpact on nmanufacture processes, tinme and

costs. 47].. The ckage 800 ingcludes.a plurality of insulating |ayers-
810 and[sg@l?]’d{fb‘f fegepd ‘%M@W@ﬂg- I.{B’Q’B‘,’en\/ﬂﬂ%e‘arﬁgﬁsﬁél@{?ﬂdl ar in conposition
and manufactyure to the insulating, layers 220 and conductjve runners 240
intr odu%ﬂa@f%%%@%,w&ﬁéﬁﬂﬂaéﬂﬂﬁh aifheerndpctiveinrals §30aday 3 ®00. al so

i ncludes a series of conductive posts 830, which.may be similar in

conposi tWitkn e dirstselumaenregion 815 (onsscensirolnmmayeegioadtid) madaterally 540, 630 shown
in previous Figures. However, as in the enbodiment «illustrated in-Figure
8, the dlishesgdfiopethossdn vertiegdly adiapent insilotdng leykrad 10a pnshowniniigure HYi ons of t he

insul ating | ayers 810 that are unobstructed by the conductive runners 820,

?ﬁcgﬁﬁér‘%@?f | Ef}é’ﬁ‘é%%%‘gg?ﬁ.ﬁ]&%jﬁé’?%%ﬁh?ﬁ?@@é‘g“-‘iié‘%‘p oo ?;Lisgéof rom

i.ve 830 ‘ ' Iy " | NS ' 810.
g gl W R
| ayer 8% tl;a'gtgct{%nag © lgﬂYedd%tgg%y%ve@&g%g@gegrpgc irst col um"larg

. j;;mxlating.layer.é 10 extend at Jeast partially into the underlying i'nsulaﬁ_ng' layer 810.

" Furthermore, as sﬁown in ?igtires 9 and 10; o'x;e or mofe of the conductive posts 83,6 may-
beina dqal—ciama_scEﬁe structure |
‘[005,1] " The scmiconductor_pé.c].:agcl 800 may also include a plurality of cap layers
840 each 'inte;rposing a pair of the insulating 'la-lyc‘rs 810. The cap layers 840 @y'
'cbﬁn_prise SiN, Sioiq, SiCOH or SiCONH, and may be fomie_d bs; spin-on déposiﬁon,,dry

" plasma étdhiﬁg, chemical-yapoﬂdéi:bsitidn, sputter deposition, thermal dépbsiﬁom ‘

" gvaporation, physical vapof transport or other convénﬁongl or ﬁ;ture-develo;;ec.l. .
[processes. The seinigondudtor paékage 800_‘1_:1&3‘(:3130 includ_e etch stbp layerg 850 l.ocqted‘

" within the 1nsulé1ﬁng_ layers '8'1"0‘,‘ such asm embodiinents in,.\'?vliiqh the c':oﬁduc_tivehposts -
ija, 830b are in dual-damascene strictures: These dua_l-da.mﬁsc';cn_e structures, as well
as the ofhier dual-damiascene structures described herein, may-be fofmed with two .fs'ingle.-
-d.amas.oene processes, or with a singie dual-damascene process. |

: [0052]_ - Although the preseﬁt invention and its adw.rantages have bécr; deseribed in
detail, it should be understood that various changes., substitutions a,ﬂd alterations can be

" made her¢in withiout departing from the spirit and scope of the invention as dgﬁhed by



region 815 of the insulating |ayers 810; and each even-nunbered insul ating

|l ayer 81 Gb . includes tw adjacent conductive posts 830b in a second
columar region 817 of the insulating |ayers 810. [0049] As anot her
exanple, Figure 10 illustrates a sectional view of one corner or quadrant

of the package 800 shown.in Figure 8 herein each insulating |ayer 810

i ncl udes a conductive post 830a in the first columar region 815 and a
conductive post 20 830b in the second columar region $17. However,

i nproved stress relief and contam nant protection nay be achieved if each
of the conductive posts 830a (or 830b) wthin the first columar region
815 (or theepnsadedsiaimsaMoresyerothe 8%py ofithe preatns mpplicationlis pptistenidéd torbet hose i n
vertical ly adjacent insulating:ayers 810, as.shown in Figure 10 [00501 -
Mor eov erlimifidth thetpartisnizo einbadiments hibhe piovesk) machie, Damifebtd@, wntpositioh ot her
arrangenents within the scope of the present disclosure, additional stress
relief aofdnatiennteams methodpaml Bk dedribadib theaphiifiviidni As bh€ot@aiust i ve posts
830 formed in each insulating |ayer 810 extend at |east partially into the-

under | yi skill inrila drewilingadiB @ preSid fron e HREIHRE 8f thd preiéift Wvehfiori gures 9 and
10, one or nore of the conductive posts 830 may ~be in a dual -danmascene

St r Ut Utgeooch@QAchiibE bABREORIHShRERACUAERA MBI ahSR, bifbpide a

plurality of cap layers 840 e interposing a pair of the”insul ating

layers &lQenthh&idap of ﬁveﬂéb%geelggesar %&o&?;&%ﬁaﬁ} N sarth SRk oS CONH,

and may be formed Dy spin-on _ _
achieve substantially the same result as the corresponding embodiments described herein

‘may be utilized according to the present invention. Accordingly, the appended claims are

intended to include within their scope such processes, machines, manufacture,

-compositions of matter, means, methods, or steps.



pl asma et ching, chem cal -vapor-deposition, sputter deposition, thernal
deposition, evaporation, physical vapor transport or other conventional or
future-devel oped .processes. The sem conductor package 800 may al so

i nclude etch stop |layers 850 |ocated. wthin the insulating |ayers 810,
such as in enbodiments in which the cgnductive posts 830a, 830b are in

dual =damaggese ISCLURUEDaS: These dual - danmascene structures, as well as the
ot her dual -damascene structures described herein, may be formed with two-
si ngl e- damacene processes, or with a single dual-damascene process. [0052]
Al t hough the phégmispndugiaspackese sealdring; epmiSMBt ages have been described in
detail, it -should be understood that various changes, substitutions and

al terations canpiselithefdesulatingilayessi t hout departing fromthe spirit and scope
of the invention 'as defined by 21 the appended cl ai ns. Mreover, the scope
of the presentaplpplilyceficondndiise roahers exch noibedded irbene df ithe insdating layees, par t i cul ar
enbodi ments of the process, machine, manufacture, conposition of matter,
means, newhedn acdoihepmdietberitird: ihdludeh én spaingftheraint @i  As one of ordinary-
skill in the art will readily appreciate fromthe disclosure of the present
invention, pregRfkesef BREIHIPE ostsBacHIEAEHCAEoneGT iRARhEEENE nAineSRhi er ,

means; nethods, or steps; - presently existing or. |later to be devel oped,

that perfonm g Lbﬁ}cﬁgﬁﬁﬁkéﬁoﬁé‘@ftﬁé‘ﬁﬁ‘ulmqwe&%%tlcﬁﬁ by fhdiphand i al |y the
sanme result as the Correspondi ng enbodinments described herein my be

utilized’ ?ﬁe%ﬁ,‘gﬂffgﬁg%% Q%f%%ﬁdﬁﬁ’{%%ﬁ on. Accordingly, the appended

clainms "a o inclu "hei r scope such processes,
machi nes, manufacture, conpositions of matter, neads,. nethods; or steps.

2. _'Ihe_senﬁcondlictor packhge seal ring recited in Claim 1 wherein each of the a

conductive posts is lateratly disposed from other vertically adj acent cbn_ductive_pqsts.

3.  The semiconductor package seal ring recited in Claim 2 wherein a first half-of the
" conductive posts are vertically aligned in a first column and & second half of the

conductive posts a;e; vertically aligned in a second column.

4, 'I'hc semiconductor package seal ﬂng rcciter;I in Claim 1 wherein the condqctive ,
runpers comprise one. selected from the group consi'sting.p'f:' '
' .copper; and

doped siliéon‘.



22 WHAT IS CLAIMED I S: 1. A sem conductor package seal ring, conprising: a

plurality of insulating |layers; a plurality of conductive runners each
enbedded in one of the insulating | ayers, wherein each of the conductive
runners includes an opening therein; and a plurality of conductive posts
each contacting one of the- conductives runners and extendi ng through at

| east one of the insulating |layers and at |east partially through the
openi ng of anot her one of the conductive runners. 2. The sem conduct or

package seal 4ing recjted in Claiml whergin each of the cpnductive posts
is |at er%l ly .%1°§€F8’§%’HJ“PPBH? e‘Fal\F’é‘Ef‘?“g'é‘{ ﬂﬂﬂ&? gé‘@ﬁ{e‘%@ﬁ P posts. 3.
The sem conduct qr acé_a e, seal ring recitfed_in Caim2 wherein a first half
-of the p@g"ﬁﬂﬂﬁl?e\fg‘eﬁ E‘g%dfé?%ﬂ'(?@@‘lp@&?ﬂ‘-‘ﬁmgl“ﬁgned inafirst colum and a
second half of the conductive posts are vertically aligned in a second

col um. 4. THPRIBMAConduct or package seal ring recited in Claim1 wherein
the conductive . runners conprise one. selected fromthe group consisting
of : - al um num®PReBpper; and doped silicon. 23 5. The sem conductor package

seal ring recited in Caiml wherein the. conductive
' tungsten; and ‘ ‘

doped silicon,

6. - The semiconductor package 's_eal ting recited in Claim 1 further comprising a
plurality of films each interposing above one of the insulating layers and below one of the

conductive runners..

7. The semiconductor package seal ring recited ini Claim 6 wherein each of the films
directly contacts an'acij_acenr one of the insulating layets and'an adjacent one of the

conductive runners.

8  The semiconductor package seal ring recited in Claim 6 wherein the films are cap

layers.

9. . Thesémiconductor package seal ring recited in Claim 6 -wherein the films

comprise SiN.

10.  The semjconductor package seal ring recited in Claim | wherein at least one of

the conductive posts is in a dual-damascene structure.



posts conprise one selected fromthe group consisting of: alum num

copper; tungsten; and doped silicon. 6. The. sem conductor-package seal
ring recited in daiml further conprising a plurality of filnms each

i nterposi ng above one of the insulating | ayers and bel ow one of the
-conductive-runners. 7. The seni condugt or package seal ring recited iii
Claim6 wherein each of the filns directly contacts an adjacent or e o the
insul ating layers and' an adjacent one of the conductive runners. 8: The
sem condyct or,_package seal ‘ring kited in Claim'6 wherein the filnms are cap
| ayers. Y: . Thsecmiepidusionpaskage spal cing greitedialClaimbfurther sceaprising® ai m 6 wher ei n
the films conprise SIN 10. The sem conductor package seal ring recited in
d ai m 1 MEeliiohetgh stop layers eanh intkrpotifebaton dumdfitheinglatisy lagers Bndabove

dual - damascene structure. 24 11. The seni conductor package seal ring -
recited ong ofihgiconductiverumens.conprising a plurality of etch stop |layers each
i nt er posi ng bel ow one of the insulating | ayers and above one of the
conductive runners.



25 12. A nethod of manufacturing a sem conductor package seal ring,
conprising: formng a first insulating layer; formng first conductive
runners in the first insulating layer; formng a second insulating |ayer
over the first insulating Dyer and the first conductive runners; formng a
first conductive post contacting at |zmst one of the first conductive
runners and extending at |east partially through the second

i nsul ating-1ayer and between two of the first conductive runners; form ng
second c uctive runners.in the second insulating-layer; formng a third

i nsul ati nif | ayeneihodet maachiingd semisahdutionprckageaeal aing, sdneprisegond conduct i ve
runners; and form ng_a second conductive post contacting at |east one of
the second cofdmeng adirstinmidinglard ext endi ng at least partially through the
third insul ating Ia%rer and between 'two of the second conductive runners.

13. The met hodorméng firsicbonfuctvaiumd? ivthe figt msilingllayep; and second conductive
posts are laterally disposed. .14. The nethod recited in Caim1l2 wherein

the first andformingamicandrinntting taydy sVREIhS first DEPRHSEafR S Aleghled from the
group consisting of. alum num . _ : _
conductive runners; - '

_ forming a first conductive post contaéting ét-least one of the first conductive .
nn.mers. and cxtendiﬁg at lea;t pa,rﬁally through the se'coﬁii insulating-iajer a-ﬁd between
two of the ﬁrst conducﬁvé rdnﬁers ; | |

fomg second conductive n_imiers in the se.;:ond msulatmg layer;
forming & thjrd insulating layer over the sééond insulating layer and the second
conductive runners, and | | -
‘ fdrm_i'n%a seéond @pduct.ive p'ost coﬁtac;.ﬁng at lgast one of the ée‘cond conductive
runners anq extending at least partidlly thmug;ﬁ tﬁé third msulatmg layer and‘-betﬁeen tW(.)

of the second conductive runners.

13.  The method recited in Claim 12 wherein he first and sécond conductive posts are
laterally disposed. | |

14, The‘methqd recited in Claim 12 wherein the first and second conductive rinners
gbmp;isc one selected from the group consisting of:
copper; and

| ‘ doped silicon.



copper; and doped silicon. 26 15: The nethod recited in Caim12 wherein
the first and second conductive posts conprise one selected fromthe group
consisting of: alum num copper; tungsten; and doped silicon. 16. The
method recited in aim12 further conprising: formng a first cap |ayer
between the first conductive.runners ggad the second insulating |ayer; aid
formng a second cap | ayer between the- second -conductive runners and the
third insulati.ng layer. . 17. The nethod recited in Caim 12 wherein at

| east one 16f t DRe fukthsd rRRH d ndu s i.,n a dual -damascene
structure. 18. The met hod r%gfq?lﬁldl%‘ﬁl? ﬁisgaﬁ‘ﬁ?et"%dr "3§P #§ formng a
first etchogbff ond en_the second.i nsul ati ng Iayer ‘and the second
conducti ve r%nnersga‘;?q}ed%&&{\ﬁ]es%‘?ﬁp&ﬁ%%gﬁ devi ce, conprising: active
devices |ocateg,if a.central portion of a substrate; and '

copper;

tungsten; and

doped silicon.

16, The mefhod recited .'in Clailr[ 12 fuﬁher comprisinQ:

forming a :ﬁrst cap layer between the first cnnductlve runners and the second
insnlating layer; and

forming a second cap layer between the scc.:ond conduchve runners é.nd the third

msulanng layer.

17. The method reclted in Clann 12 wherem atleast one of the first and second

conductlve postsisina dual-damascerie structure

18. Th{'i method recited in Claim 12 further comprising fbrming a first etch stop la}"er-

between the second insulating layer and the second conductive Mers.



a seal ring |located at the periphery of the substrate, the seal ring
including a plurality of insulating |ayers; a Platy of conductive runners
each enbedded in one of the insulating |ayers, wherein each of the
conductive runners includes an opening therein; and a plurality of
conductive.posts each contacting one f the conductive runners and
extendi ng through at | east one of the insulating |ayers and at | east
partially through the opening -of another one of the conductive runners.
20: The seyg conductor device recited in Caim19 wherein each of the
conduct i ve'”* poét Emiconygierdsyics, coimprisisEd from ot her vertical |y adj acent
conductive posts, 21. The 'sem conductor device recited in Caim20 wherein
a first half oﬁct’ivﬁéewéftﬁdmmdiineppmlﬁorﬁmmoﬁamubm;hudaI igned in a first
colum and it second half of the conductive posts are vertically aligned in
a second col umhseabeing Ihated erthe peripliery of the eibstgte] 16 kéz@ finj; Mcfldhgn 19 wherei n

t he conductive runners conprise alumnum 23. The sem conductor device
recited in Maim 19 apleradityofifialiaptyek) ve posts conprise tungsten. 28 .24
The semi conductor device recited in"Caim219 wherein the. seal. ring

Further includes. splulitydilcbhdictie Gafkd GURERLERRA il MESNSiBdAhove one of
the. i nsul ating | ayers anq be! ow one of the co~nduct| ve runners. . The
sem condud4yess, wiedréit BachRF ek nibibiich Alubrl oAB £ SheingiRSE: SR Of the
a plurality of conductive posts each contacting one of the conductive
runners gpd extending mrough at least ane of the insulating layers and at least partialiy

through the opening of another one of the conductive runmers, -

20.  The semiconductor device. récited in Claim 19 wherein each of the conductive -

posts is laterally disposed from other vertically adjacent conductive posts.

21. The semiconductor device recited in Claim 20 wherem a first half of the
conductive posts are vertically aligned in a first column and 2 s¢cond half of the

conductive posts are vertically aligned in a second column.

22: ' The semiconductor device recited inClaim 19 wherein the conductivé rimners

comprise aluminum.

23.  The semiconductor device recited o Claim 19 wherein the conductive posfs _

comprise tungsten,



conductive posts is in a dual -damascene structure. .26. The sem conduct or
device recited in Caim19 wherein the seal ring further includes a
plurality of etch stop |ayers each interposing bel ow one-of the insulating
| ayers and above one of the conductive runners. 29 27. A sem conduct or
package; conprising: a substrate; afdurality of insulating |layers |ocated
over the substrate; a plurality of conductive runners each |located in one
of the insulating |ayers over a periphery of the substrate, the conductive

runners i ni a.plurality,of columar jons jn the ipsulating |ayers
that ar edﬁ’lobgﬁ?ﬁ%’f‘g@%ﬂa"’f 1&%’“{?&%&9@{4’@@@ iﬁ%&?ﬁmtﬁ%ﬁél’an&)mﬂ%ﬂ ity of

conducti ve i Qc}%t S_1i Ierfongqecti ng the caonductive.runners, wherein_ each of
t he condu®f 'a-ﬁh‘é{j%”’ cap 18ysrssephyintsrosiag 2pqVs ong AbtR dpsulpting layamsiapd adj acent

conductive_ post. .28. The seni conduct.or package recitéed in- C aim27 wherein

t he col u'nb?é”rw?@gﬁf&?@ﬂ‘iqﬁ’@mnﬁs-f'st and second col'umar, regions, wherein
each of odd-nunbered ones of the insulating layers includes a first one of
t he conductive posts located in the first columar -.regions and not in the

second caisimMmahe ssib@idtetoPdicdiediRl th CRED 1 PhndRl MiBhRethePr i €S of the
insulating |ayers includes a second one -of the conductive posts located in

the secon@n@RtivRRLs if 7% AREIARGARkwhdube first. columar regions.

26.  The semiconductor device recited in Claim 19 wherein the seal ring further -
includes a phurality of etch stop layers gach interposing below one of the insulating layers

and above one of the conductive runners.’



.29

27, A semiconductor package; comprising:

a substrate;

a plurality of insttlaﬁng layers located over the substrate'

a plurality of conductive runners each located in one of the msulatmg layets over
a periphery of the substrate the conductwe runners definmg & plurality of columnar
regions in the insulating laycrs that are unobstructed by the conductive nmners; and

a piurahty of conductwe posts mteroonnoctmg the conducttve ranners, wherem
each of the conductive posts is laterally offset from another vertically adjacent conductive

post.

28.  The semiconductor package recited in Claim 27 wherein the columnar regions -
mclude first and second columnar reglons wherein each of odd-numbered ones of the

: msulahng layers mcludes a first one of the conductive posts located in the first colummar -
reglons and not in the second columnar rcgtons and wheteix each of even-numbered’
ones of the msuiatmg layers includes a seoond one of the conductlvs posts located in the

second columnar reglons and not in'the first columnar reglons



