INTEGRATED CIRCUIT SYSTEM WITH SEALRING AND METHOD OF
MANUFACTURE THEREOF TECHNICAL FIELD [0001] The present
invention relates generally to an integrated circuit system, and more
particularly to a system for an integrated circuit system with sealring.
BACKGROUND ART [0002] Electronics products include chips also known
as INTEQRNTED dERCET TS STE MUVETH STINE RINGS AND ty[laEi) DEOF

manufactured at the sam&%&%?g%%%ﬁbtﬁe chips need to be

separated or singulated be e used since each individual chip
can be used in different products. [0003] After semiconductor devices have

been created over a substratenéragﬁg@‘gﬁ%# % erational units, also known as
semiconductor dice, are created by singulating the substrate into individual
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performed by sawing a wafer along die sawing paths that have been provi ed

PHEENBED s YStiPblf dit g sasshsieahdisten diéd. seboY A sealring is
designed in such a way that it provides a protection to the main chip by
preventing cracks, delamination, and mobile ions from entering the main chip
resulting from a wafer saw pFote S RIBNE i6Rd include moisture and

oxidation components. [0005] In many cases, the sealring is designed with a
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nifmpeo e tiecaifscliviansisslBf thensaatingranst the ssaalfing's AOLghN@ssber of the

However, wider metal width designs jn crackstop,have a higher tenden f .
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carhsyshiwetftiinigrmaingsfor an integrated circuit system providing the
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answers be found to these problems. In view of the ever-increasing
O%ﬁﬁ%’éltéoﬂfﬁéﬂwmﬁé?&ﬁgimﬁr@%Wﬁﬁ Rypigghiging the substrate
it¥peGtatiensiaind thedisaphiogoppaléunitiesitoainaeaningbebyadied frequently

differentiation in the marketplace, it is.critictl that gnswers be or these

per obrrlelgitiby VAR AR glt(g)n £ S sawi aths t?&gt%ave een I)(\)/yc{gg Letwe and
propiems: itronally, the'n e(]BtO reB%@e COStS, Improve Iciencies angln
sperforingnbe samdoméetol dtampetitive pressures adds an even greater
[dYEHNCX E%Jf?ﬁgﬁ%f&lgh%ﬁ%ﬁ%ﬁ)!hfgqum it provides a protection to the main chip by
preventing cracks, delamination, and mobile ions from entering the main chip resulting from
a wafer saw process. Mobile ions include moisture and oxidation components.

[0005] In many cases, the sealring is designed with a wider metal width than that
permissible in the main chip with the aim to improve the effectiveness of the sealring and the
sealring's toughness. However, wider metal width designs in crackstop have a higher
tendency of causing arcing resulting from a reactive ion etching (RIE) process.

[0006] Thus, a need still remains for an integrated circuit system providing the sealring. In
view of wafer yield and reliability, it is increasingly critical that answers be found to these
problems. In view of the ever-increasing commercial competitive pressures, along with
growing consumer expectations and the diminishing opportunities for meaningful product
differentiation in the marketplace, it is critical that answers be found for these problems.

Additionally, the need to reduce costs, improve efficiencies and performance, and meet



answers to these problems. [0007] Solutions to these problems have been
long sought but prior developments have not taught or suggested any
solutions and, thus, solutions to these problems have long eluded those
skilled in the art. DISCLOSURE OF THE INVENTION [0008] The present
compattion provides addretioehof rassaisfastasacyf anthstegitsgeldneivetsity s{atdimding

aiRGUdIRALEQIMING &R insulation region in a base layer; filling an insulator in
the insulation region around %Er)ﬁerimeter of a main chip region; forming a
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qRresent inveption provides an integrated circuit system, including: an

0se ed 1n the art. . . . . .

Insulation region in a base layer; an insulator in the insulation region around

a perimeter of a main chip region; a contact directly on and within planar

extents of the insulator; tact to protect the
main chip region. [QOl@%ggﬁg%%ﬁémm%emon have other
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steps or element will become apparent to those skilled in the art froma
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FIG. Lisa tggﬁ)lan view of an inte%rated circuit syséem in a first embodiment
w e§
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thetegirate cagoit system along a section line 2--2 of FIG. 1. [0013] FIG. 3 is
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over the contact to protect the main chip region.

[0010] Certain embodiments of the invention have other steps or elements in addition to or
in place of those mentioned above. The steps or element will become apparent to those
skilled in the art from a reading of the following detailed description when taken with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a top plan view of an integrated circuit system in a first embodiment of the
present invention.

[0012] FIG. 2 is a cross-sectional plan view of the integrated circuit system along a section
line 2--2 of FIG. 1.

[0013] FIG. 3 is a cross-sectional plan view of an integrated circuit system in a second
embodiment of the present invention.

[0014] FIG. 4 is a conductive model of the sealring region.

[0015] FIG. 5 is a flow chart of a method of manufacture of an integrated circuit system in

a further embodiment of the present invention.



[0016] The following embodiments are described in sufficient detail to enable
those skilled in the art to make and use the invention. It is to be understood
that other embodiments would be evident based on the present disclosure,
and that system, process, or mechanical changes may be made without
departing fronBHE SAeBEI MRe(¥REeANVERTTohH OB YEMI#ENfollowing
description, numerous specific details arer?lven to provide a thorough
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shown exaggerated in the drawmg FIGs. Similarly, although the views in the
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numerals. The embodiments have been numbered first embodiment, second
tefrde difeprrtidagy, ai%ﬁaﬂ%ﬂ@fca@geﬁﬁﬂﬁ/érécfﬂvmé%?éé.‘/aﬁdpaw%tlon and are
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elementg [0021] The term’ processm% as used herein includes deposition of
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neleandigleanif/ore emoral ot thanthatenal dntqpdodore $istcasmegticedigniticanirgor

pr% &}Sé?%}?% §1¥5%HE% g{%%zﬂ%}uﬁgltﬁgﬁng now to FIG. 1, therein is shown a top

p an view of an integrat circuit
[0020] For expository purposes, the term “horizontal” as used herein is defined as a plane

parallel to the plane or surface of the integrated circuit, regardless of its orientation. The term
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as
“above”, “below”, “bottom”, “top”, “side” (as in “sidewall”), “higher”, “lower”, “upper”,
“over”, and “under”, are defined with respect to the horizontal plane, as shown in the figures.
The term “on” means that there is direct contact among elements.

[0021] The term “processing” as used herein includes deposition of material or photoresist,
patterning, exposure, development, etching, cleaning, and/or removal of the material or
photoresist as required in forming a described structure.

[0022] Referring now to FIG. 1, therein is shown a top plan view of an integrated circuit
system 100 in a first embodiment of the present invention. The top view is shown without a

passivation layer.



system 100 in a first embodiment of the present invention. The top view is

shown without a passivation layer. 3 [0023] The integrated circuit system

100 can include a sealring region 102, such as an area including a ring or a

group of rings that surround and isolate an active surface area of a main chip
[MHbn Thainsegrhted crashsicten USfoeaorebdan sebgrates @ird 0. sPhle as an area
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106 of the main chip region 104. The sealring region 102 can provide )
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he main chip region 104. [0024] Referring now ta FIG. 2, therein,is shown a
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k4R Fi5 rdoRIPNGuthe perimeter 106 of FIG. 1. The sealring region 102 is

referably formed adjacent the main chip region 104, which can include a
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include integrated circuits s, or vial for performjng i ed.circuit .
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substrate, or a semiconductor device mounting support. The substrate can
hietlEng Esigmit02uptrapaing amitRidtstic Qupdlyatinclrdoprigespted circuits,
chindepes semicopeitsiamemarapiiaxalilayesohsiticor slappaiiedpyalnase
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sifigle layer of material, such’as a siicon SkToR AU APS Y ga
sisitioorh ghinsubatieref SQy tethnalogy somacsilitotporubsippbire (8@Hyd substrate, a
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layer 202, such as a_semiconductor or a layer formed in the substrate and
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Jan number of the active %o[élgns. [Op%lYa][ Th ba%e layer. 202 can include a

BiTARK S VA BHBRS RN A Tl SEVA LG 2041 SLébRgera!

imbiiegpostion2@6inculatdh i(SCA ctbebpdrgp nr208lidonefispaltiv €SOS) technology.
[0026] The integrated circuit system 100 can include a base layer 202, such as a
semiconductor or a layer formed in the substrate and doped with active ions including holes
or electrons. For illustrative purposes, the base layer 202 is shown with five active portions,
although there can be any number of the active portions.

[0027] The base layer 202 can include a plurality of the active portions including a first
active portion 204, a second active portion 206, or a third active portion 208. The first active
portion 204, the second active portion 206, or the third active portion 208 can include a
portion of the layer formed in the substrate and doped with active ions including holes or
electrons. Each of the first active portion 204, the second active portion 206, and the third
active portion 208 can include a top side 210, which can include a side opposing a bottom

side of the base layer 202.



portion 204, the second active portion 206, or the third active portion 208 can
include a portion of the layer formed in the substrate and doped with active
ions including holes or electrons. Each of the first active portion 204, the
second active portion 206, and the third active portion 208 can include a top
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layer 202. The base layer 202 can include an insulation region 212, which
DRATIACHIHE R &Y oPUPAcH iRNSErSEA RgjALURR AR tVEh B tid RS BlodtHEseh
iswistibatisgBtructure such as a shallow trench isolation (STI). [0029] The

i ation reqgion 212 can b rmed,by using, an etching process. The
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For illustrative purposes, the insulator 214 is formed of a common material
(HQping SikarqttetiLins Paifg formed from a single integral structure, although
[cbs0Intawisiiad eitowtpsystem tho dhealatrcludes thenrawatoccild do imediof having
different types of material. For example, the integrated circuit system 100 . .
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formed next to a side of the insulation region 212. The second active portion
2hs EaR baTIRRTEN S X {eraf Bther Stle Bt B HBRRI N RIgIGH Jaysrsrapd low-k
dresondiactiver pavitieng06,ean be formed next to a side of another of the
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sealring 216, stch'as’a g that" Surfounds and Isolatés the attive surfacé
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_formed over or on the first active portion 204, the second active portion 206,
insHi@tAR weienadtive portion 208. The third active portion 208 can be formed

[oo3der and hetwara e sealingn2ith and arathenakinensealingidd @s Theng that
sgri?llg{l]sg a%:cllalsolates the active surface area of the main chip region 104. The integrated
circuit system 100 can include any number of the sealring 216.

[0033] The sealring 216 can be formed over or on the first active portion 204, the second
active portion 206, and the third active portion 208. The third active portion 208 can be
formed under and between the sealring 216 and another of the sealring 216. The sealring 216
can be formed adjacent a side of the third active portion 208. Another of the sealring 216 can
be formed adjacent another side of the third active portion 208.

[0034] The sealring 216 can include a contact 218, such as a post, a pillar, or a hole filled
with a conductive material including copper (Cu), aluminum (Al), Magnesium (Mg), tungsten
(W), or any metallic or non-metallic material. The contact 218 can be formed directly on and
within planar extents of the insulator 214 in the insulation region 212 entirely around the

perimeter 106 of the main chip region 104 to protect the main chip region 104. The contact

218 can be formed entirely on the insulator 214. For illustrative purposes, the sealring 216 is



can be formed adjacent a side of the third active portion 208. Another of the
sealring 216 can be formed adjacent another side of the third active portion
208. [0034] The sealring 216 can include a contact 218, such as a post, a
pillar, or a hole filled with a conductive material including copper (Cu),
shlimiviint pRIcavfaginesibavgvidle taplgsea ] (Wan enclde mistalliber of the contact
2 p@n-metallic material. The contact 218 can be formed directly on and within
lanar extents of the insulator 214 in the insulation region 212 entirely around
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non-overlapped with the adjacent active portions. The contact 218 can be
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tHao i oneZf: [0Q3RETh eOnC L& pRbaciormestonly b pivaan DpRattermined
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& contact ﬂf% tan befformed in & Structure that is laterally non-overlapped
[G0RR] the leedfase attactiverportifiscin rofidaca pradete rminsdabpaicing flor contact
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be formed adjacent a vertical side of the contact 218. The second active

cRRPEbA S0 barreRfotrHxe RedeetiiorBthe Fara1tt Aiarsator trdicebrtg G zpgther
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«id98:GaR ipslude i vertical side substantially parallel to a vertical side of the
contact 218. [0038] A plane of a bottom side 220 of the contact 218 can
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spacing from the first active portion 204, the second active portion 206, or the third active
portion 208. The contact 218 can be formed directly on the insulation region 212.

[0039] The sealring 216 can include a layer one 222, such as a conductor or a layer
including a conductive material for providing a flow of electric charge. The layer one 222
can include preferably copper (Cu) or another material such as aluminum (Al), Magnesium
(Mg), tungsten (W), or any metallic or non-metallic material.

[0040] The layer one 222 can be formed over an entire chip during a single deposition
process. The layer one 222 can be deposited directly on or over the contact 218.

[0041] The sealring 216 can include a via one 224, such as a post, a pillar, or a hole filled
with a conductive material for providing an electrical connection between adjacent
conductive layers. The via one 224 can be formed by etching and filling with a conductive

material, which can include preferably copper (Cu) or another material such as aluminum



portion 208. The contact 218 can be formed directly on the insulation region

212.[0039] The sealring 216 can include a layer one 222, such as a

conductor or a layer including a conductive material for providing a flow of

electric charge. The layer one 222 can include preferably copper (Cu) or
(AhoMeanasaterid gl chngsial UM o nardgnersivmm@dd)c taagsen T vy one
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over an entire chip during a single depasition process. The layer one 222
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metallic or non-metallic material. The via one 224 can be formed directly on
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218 laye 2 via t ree 2% &k layer four 234, a via four 236, a layer
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directly on or over the via one 224, the via two 228 formed directly on or over
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material, which can include preferably aluminum (Al) or another material suc
ingludingeropdhisyi W I FAr (VR iR el WAslesrishstaifibegrpper layer 246
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[0046] The upper layer 246 can be formed over an entire chip during a single deposition
process. The upper layer 246 can be deposited directly on or over the upper via 244.

[0047] The upper layer 246 can be formed with a thickness different than a thickness of
other layers such as the layer one 222. For illustrative purposes, the thickness of the upper
layer 246 is greater than the thickness of the other layers, although it may be any thickness.
[0048] The insulator 214 can be formed adjacent or surrounding the contact 218, the
alternating layers and vias including the layer one 222, the via one 224, the layer two 226, the
via two 228, the layer three 230, the via three 232, the layer four 234, the via four 236, the
layer five 238, the via five 240, the layer six 242, the upper via 244, and the upper layer 246.
[0049] Via height and metal thickness can vary depending on design rules. An exemplary
design rule can include 1x, 2x, 1.3x, 4x, 6x, 8x, 16x, etc. For example, if a 1x metal design

rule is 50nm line and 50nm width, a 2x metal design rule is 100nm line, 100nm width, etc.



can include preferably aluminum (Al) or another material such as copper

(Cu), Magnesium (Mg), tungsten (W), or any metallic or non-metallic

material. The upper layer 246 can include a predetermined width for

improving effectiveness of the sealring 216. [0046] The upper layer 246 can
[195Gbrnidd ovegraskaticaichiptaurily ingkiude poitiomainoderys. Fi¥e tispers a
LA e osit [ r i 7 -
T R R A el A R SRR R
distrFifagl o iex e RIPE orld 2235 GH M AYEivE 7P JEEY theontamination
fidiickoessing thethpprip.lafibe Fh6sisagieateycihamtienthicknasseat theaattation or
layers, althqugh it may be any thickness, [0048] The insulatqr 214 can be
B B AR R S B g P e T S e
24fatanbludingsited fayemenseoR 2P otise thiauppes RY4r 216 dayls Webin281the via

(¥4 228 Hﬁk%l&?e&%&@&@@r&ﬁ@affﬂ% \ﬁﬁsté]{ﬁ%s%ﬁgoﬁkt%d@ﬁﬁiﬁaw %r%g%ecﬁ@%éﬁ%g
236, the layer five 238, the via five 240, the layer six 242, the upper via 244,

2Lt %Ié&%ﬁﬁ%?omﬁé?&/@@@%%d CREEheRReY L h %Fe?ﬂf?ngs are
déepeadinger desigmiwemndnexemplanedesigptrofe eaminchudelbd 2 active"
1.3%, 4%, 6%, 8x, 16X, etc,, For exam if a lx me sign, rule is 50nm |ine
ettt S Wi h IR Bl Sl he A< AT A% SRR e
uppes bjyFha4nteytheeshibiteuiit $ygtenid@O(Ganm inEh¢decaduassiyatitnilwlyees248ing
re%Hﬁﬁlg?‘?r@mStHéfﬁ‘fE ﬂ%fééé\!ati%@ fﬁé@%‘ht anRasshvasienlaye ch?ﬁiﬁLCHHg ;%%?"}Hﬁnng

or a layer including dielectric or silicon dioxide (SiO2). The passivation layer
the aeoRigRt sy Bnd htBmipssionmrs o8 cel R RIMIREC RS Hthe RS THRSER 480 Rt the

nlayieh#Ad Gan AsaieyeptdedanynativniPchgeRraiation4of chip layers from

[ adi'g toward thetacﬂ\éje c),hip area. The passivation la er %4 can be ¢
Bp0sited Or 18rmad 6h or over the Upper Tayer 246'8F the Se&ting 816" o an

il{ﬁeﬁilthcmmbeemmimred@mﬂthmlmm icﬁ/émt_iamscmmmiiwate Hreiengss-

sdB ORISR 1obG S RHIENGL IR B JRAGHYE R R IGRING: (3! BLOERSSegion 102

Commonly, most of the sealrings are designed where contacts must land on

obElVe ] PO SrcBpiBftEoNact Mkt lanthericabiiig rediriatdd b sraiiblingprmed
afpatbrvit maRoghiofdhersealingh2hoctomdhaday gesiedd 2onrdhgdupked for

layer 246 tg.the sybstrate (e.g. silicon (Si)). The conducti ath induce .
A e oA s TR RRROBPRS BN SRl e mai
cispnchgating Phthabyalakingudheiveptact 248 #ind dnrthgsinsulationfregierf@itng

iR OBHe Arotne, G ASUMALSH AR ah g ma chip region 104, thereby
Jarotectlng the main chip region 104. '
[0053] The integrated circuit system 300 can include a substrate (not shown), such as a

silicon, a chip substrate, a die substrate, a semiconductor substrate, a metalized substrate, a
glass substrate, or a semiconductor device mounting support. The substrate can include a
ceramic substrate, a gallium arsenic substrate, a doped or undoped semiconductor, or an
epitaxial layer of silicon supported by a base conductor. The substrate can also include a
silicon substrate including a single layer of material, such as a silicon wafer or a material
including a silicon on insulator (SOI) technology or a silicon on sapphire (SOS) technology.

[0054] The integrated circuit system 300 can include a base layer 302, such as a
semiconductor or a layer formed in the substrate and doped with active ions including holes
or electrons. For illustrative purposes, the base layer 302 is shown with two active portions,

although there can be any number of the active portions.



[0052] Referring now to FIG. 3, therein is shown a cross-sectional plan view

of an integrated circuit system 300 in a second embodiment of the present

invention. The cross- sectional view is shown with a sealring region that can

be similar to the sealring region 102 of FIG. 1 along the perimeter 106 of
[9R3] 1. ThReawalpirey PEGiorn10udqprepbirably firthedchviaratiorangladinghipfirst
aéﬁgé%t%igﬂ@(m Eiha%eoimm%apgﬁfmg%r hq{%@ipﬁqwmpgm or the second

connectivity. On a side of the perimeter bond pad opposite the sealrin _
RGP, e SHaIRCEAfRARE O ACdAvaIs et hteyritay 6%3&8?‘1 with
achanoelsinoludial faslpesiograingnintEgratethiairauwit fistictipogiof thel mainhehigcond
2J69ion 104 100331 The: itedrated, ciscyit system 800,630 Incllde 8 SLRsIalg om
?no? gﬂown), such asa snhcor?, a chip substrate, a die su sfrate?% g
sidefidembhsetoyutiBtrate, a metalized substrate, a glass substrate, or a

[RRSYCORFLIGIOr AEVICSMOHRHAY SURPRINING: SURSIAECBRINGHA8®. The base

ceramic substrate, a gallium arsenic substrate, a doped or undoped _
layehmO3rictarluar 47 BEHALRR gttt SiicHHSupBo sty 4 gk or a space in
beenrdhCiofacthe substiaiei can @ saHachiga Aingilicar wubstaieanaludingw trench
. s'ﬁ%% I§}ﬁ£] of material, such as a silicon wafer or a material including a
il n

"3ificon vn ifisulator (SOI) technology or a silicon on sapphire (SOS)

[485HnolByy infobBM Teeiimtetjriteeh chre fitsysteby 300iczm intitide Pivase.  The
id%%&%%ﬁiﬁcﬂ 3SR REMICARIHGIAN LR RelpXan farmed dnhe.subsirate @flcrric,

doped with active ions including holes or electrons. For illustrative purposes,
apaytegieleanis.id disdriiviihod W lielgssitisrEstantniig R tietdicahdipxide

(s1oy) husar of theiactv@portions. 8 [0055] The base layer 302 can include a

lity of the active portions includjn irst active partion 304 or a second
O Y S e e Sl o B B RehvE g ine
clsogcantinchaezd portibfrohtheilgyenfogrédinche seuisingtethn chbgpediwithuit

sARMS NS INGHARINGIRE AL QG BRR. FACR PLEAE 5L BFIVRPAII9 30 mple,

and the second active portion 306 can include a top side 310, which can
thdniepsasedigscspposivy dWottonndige dresyae Myetogned pode)rmiesdisdtica
gREtiVESER It dahasa Setormad ebe sisdeidbembaperl ayar382.1dyees baggow-k
er 302 can incILide an insulation region 312, which can include an area or

d{aglé%tggeml%O%gt%lé%ﬁt%léjaaggrﬁt active portions or other insulating structure
(6056 aFlze Sivallevti trepoiiois Slatiom (BTfprmed next to a side of the insulation region
312. The second active portion 306 can be formed next to another side of the insulation
region 312.

[0060] The integrated circuit system 300 can include a sealring 316, such as a ring that
surrounds and isolates the active surface area of the main chip region 104. The integrated
circuit system 300 can include any number of the sealring 316.

[0061] The sealring 316 can be formed over or on the first active portion 304 and the
second active portion 306. The second active portion 306 can be formed under and between
the sealring 316 and another of the sealring 316. The sealring 316 can be formed adjacent a
side of the second active portion 306. Another of the sealring 316 can be formed adjacent
another side of the second active portion 306.

[0062] The sealring 316 can include a contact 318, such as a post, a pillar, or a hole, filled

with a conductive material including copper (Cu), aluminum (Al), Magnesium (Mg), tungsten



[0057] The insulation region 312 can be formed by using an etching process.
The insulation region 312 can be at least partially filled with an insulator 314,
such as a dielectric, an insulating dielectric, a dielectric with a low dielectric
constant (low-k), a silicon dioxide (SiO2), a silica, or a silicate glass. [0058]

(Woraflentrasielisurosescmirmoateter St iehvrehddSota bofamse datsbiain and

wﬁ%ﬂ“@aﬁﬁ%ﬁ%ﬁﬂ%‘ﬂ%é)ﬁiﬂga@f@?ﬁ from asingied bl §f§J§ﬁHE@Lya&E|89H& Bhe
the integrated circuit s%&t)em 300 can include the insulator 314 formed of
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3 c&aaimbhlﬂmihe dﬁﬁtﬂl@toﬁ idifarmnes 3] ok ﬁiaiaelaﬁﬂmpu@t&ss (E&Balrm g 316 s

unfluonpated SI|I ? xid {{5 er ins Iatln ers Iow l[<
mclude a e contact

o? ef[eéyfrlc in Fower méu ayers a%&%a irst active. OHIOI’I can

3t8rmed next to a side of the insulation region 312. The second active portlon

[0¥e81CamRe farmeesh Bexh i 2nMbeoSide Rl Lig ipsulatirriedionR L 098l tive

The mte&;ated circuit system 300 can include a sealrlngg‘? 16, such as aring
PERARNSY priachd 8 SRS fREmeier SiSRE4Pah b4 éaH?/a’?H‘bH?ﬁrrléE}i’Sﬂ with
thk%jéﬁhﬁt integsgiadoni caihsysitmt 300 canbachddeiany Monkarfafihée adjacent

ealri ng.3 316 06 T e sealrin §16 Gap be formed over or on the first
aC'[IVG Ort10 S'[ aclive
active por ion he sec '3ctive portion 306. The second active

[Q%ﬂ]onm@@ambélﬁ)mmé@ torded andy hetwerorthet daadting 81 6handjasrothetive
pQR SEANRARLE T hGise3BING3IE: Caphbe Jarned aAACNtAnRIden0] Wicture

second active portion 306. Another of the sealring 316 can be formed
thagija daigtalin BeRed VSidP R d e tBbe AL ey ST FHRATISDS PO Pidt HePElsiAripined
slsﬂgﬁlg:m nalieeiacconiacinIh8 RIEGIRSsA Post, a plllar ora hoIe fllled with a

g*“cﬂ‘{ at&&'{"‘v'e'“%'r”%'“q opRer (G e(}l minum (A, M it fng‘ge htact
sten Htaifi 6P hen as aterial. % 2 conFac g8'can
3 b& fdfmed:@nécamlm landonvﬁﬂm Qlaharfextedisdicte imsuhator@tidhirside of the

cHRRRAEPR r%‘é’%ﬁ@%c‘ﬁ%‘ GRS HGnPSLIBRISI 408 t&i&ﬁﬁq W%&Q'&clude a

region 104 to protect the main chip region 104. The contact 318 can be

vegiRE EriiRs Bt @ardlsidtor ercH sidmastharaaBtipbses, the sealring
[@E6]is shaua with epoaORIACE Wthpughdhif.sealrdngas ifgantRchedapiyntially

ali gunrer:1 ?(l; gfp a?leccc))p tﬁ\Ctto%lmde 310 of the first active portion 304 or the second active
portion 306. Forming the contact 318 can preferably provide a spacing from the first active
portion 304 or the second active portion 306. The contact 318 can be formed directly on the
insulation region 312.

[0067] The sealring 316 can include a layer one 322, such as a conductor or a layer
including a conductive material for providing a flow of electric charge. The layer one 322
can include preferably copper (Cu) or another material such as aluminum (Al), Magnesium
(Mg), tungsten (W), or any metallic or non-metallic material.

[0068] The layer one 322 can be formed over an entire chip during a single deposition
process. The layer one 322 can be deposited directly on or over the contact 318.

[0069] The sealring 316 can include a via one 324, such as a post, a pillar, or a hole filled
with a conductive material for providing an electrical connection between adjacent

conductive layers. The via one 324 can be formed by etching and filling with a conductive

material, which can include preferably copper (Cu) or another material such as aluminum
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[0063] The contact 318 can be formed only between or not directly over the
adjacent active portions. The contact 318 can be formed in a structure that is
laterally non-overlapped with the adjacent active portions. The contact 318
can be electrically isolated from the adjacent active portions such as the first
(At prsdion 8P4).[006HET Y bontamt Be8idarrheoiomstdlicnhpioanlvedheoia one

32143&91@&?%9&’@8&‘3&?@@%?BD&%\!%;Q?G&@Z@CV‘ as the first active portion
304. The contact 318 can be formed in a structure that is laterally

(00381 ov Eheapalidp s O A SERYE B SN €18 PRSVIL Ypieidad imniRetider
ofSpagyagtias eﬁmmatmgvamﬁgdnam M& procassa [Geb}ha firgiraotive34, a via

or rmed dj rtlcal Side.of ntact 18 The
T e L S e S e e SRR e B s
copivRictB1s: smelafrrgx hetiyeeportdn3ou thethlé sexoit &@m@ip@mon 306 can

[00Flyderde ‘é@zﬁ%ﬁ@ §1‘§9céPQéE%HH@Jl'XvRHRﬁH%}QrW@@%Q] &f &ﬂ%cﬁ?%%lt over
318. [0066] A plane of a bottom side 320 of the contact 318 can preferably be

the Ha i taﬁd&kﬁVfb%%f&ﬂ%@SﬂfFFé%ﬁ%.%Oﬁifo‘@r fherivee AehvEpbptrdrhhree

3304cpoiheisteens active vpohioni30oo Begming dbecomMacteakthgan o6 can include
refer%bly fgg gﬁﬁga?l from the first active portion 304 or the second
a%flve por lon econ 1@ can be formed directly on the insulation

[(E5bN B2 s¢aDBZ] mh@seamnhtgfsm wpetngiudiet aslepersone@R 2, pilieh as @ hole

fifiPAdieion QOAIRYSE IRGULINGR ZE%%EQV;& ORI o5 RRRVISHNG Ay HOW A acent

electric charge. The layer one 322 can include preferably copper (Cu) or

CoMbHiE MAEEal RUBAPSS Attt Ralprirhesitiine g ipgyaidha vondystive

natbylmue&aﬂtmQfaﬂqmm@éqih&mﬁgrbahr{lﬂﬁﬁﬁ](xbeoiayﬁstmen&z&aa@ubﬁ foreapper
N entire durln Ie de ositio process T

SN NN e e R R R

Vmaﬁﬂﬂmmdefalwactrheﬁwlsuchvasthepmﬁr gxpiiar, or a hole filled with a

(GPRYUSHe FiGIa) fBroRroWdIng 3R BipCHioLCaRnCaANb S UERAANAR fayer

conductive layers. The via one 324 can be formed by etching and filling with

ingludingctrrd it MafetiMites BEYitiER a1 et rAsnyie SPper (Gliy dPBFHJMEF 346

cinateririespiete asilunyinunm 181(A aMagnesitnA\Medh nmgﬁiﬁﬂ (D), M AYsium
R S B TN R SR SR P T S can

include a predetermined width for improving effectiveness of the sealring 316.

[0074] The upper layer 346 can be formed over an entire chip during a single deposition
process. The upper layer 346 can be deposited directly on or over the upper via 344.

[0075] The upper layer 346 can be formed with a thickness different than a thickness of
other layers such as the layer one 322. For illustrative purposes, the thickness of the upper
layer 346 is greater than the thickness of the other layers, although it may be any thickness.
[0076] The insulator 314 can be formed adjacent or surrounding the contact 318, the
alternating layers and vias including the layer one 322, the via one 324, the layer two 326, the
via two 328, the layer three 330, the via three 332, the layer four 334, the via four 336, the
layer five 338, the via five 340, the layer six 342, the upper via 344, and the upper layer 346.
The contact 318 can include a horizontal dimension or a width that is similar to a horizontal
dimension or a width of the via one 324, the via two 328, the via three 332, the via four 336,

the via five 340, or the upper via 344.
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[0070] The sealring 316 can include alternating layers and vial that are

formed in an order of a layer two 326, a via two 328, a layer three 330, a via

three 332, a layer four 334, a via four 336, a layer five 338, a via five 340,

and a layer six 342. The alternating layers and vial can typically be similar to
[ Jayiohe b 2rdndctiabthiekoere emuvaesirrctidaly. JOOTIET Hdesediri g @aigary

dcamhaiformer wib tRedayeriwg3g6 deprsited difgety AR ave xthRdiaesign
one 324, the via two 328 formed directly on or over the layer two 326, the
s eiading sp PR ndd irettiP A JF tvRFtd VAR 15s | AMinstidh: dife
(T8l inT21meardnCllcteri sy tamnioerdah thelalie mating ayar sagad3v@l such as a
{0072} The sealring 216 can include an uppela 3ddusuch o & R0St &yciuain
pi ?ar, 3 hole" fifted wit & conductive materlafl%orpplyow INg an e &ttrical s
dictastiecwonibeowderxiddj&TER). cdhd uativerdage igy Tht B mee rpvia U 4 ernbeation
fx@ﬂnﬁgu%{n%t‘%ﬂ'ﬂﬁ%ﬂ .f'||fﬂgaV}Sﬁ&i@a‘iﬁﬁd}é‘%}/%@"éé‘ﬁ”zﬁboV\H}&J&ﬁa&leHQt?on or
preferably aluminum (Al) or another material such as copper (Cu),
SNRABIRS RIS V0N HEIGRER BPLF0Y 5 MM ThERARTC ISP FBR-Aietallle hdtsivafiofHayer
3uppat byide pddt&bor e iammacb tiragctifearn g oyl s leiae séx1d423[@073] The
in 6.can inclu upper layer 346, such as a conductor or a layer .
s e R e b e St S TR SR S Rion
1@ pdihkayes 346 regoni ORI denpriesferzbiyealeating il (Al for ahethdrvinatepedes, the

sSHGR.38 SAPPES iggH)déylggpgegilgirﬂ}fS(Mg), tungsten (W), or any metallic or

non-metallic material. The upper layer 346 can_include a predetermined
[QOR%h rovsimprovin] ek daress ot sdeatiisd 3182 mﬁﬁ?rz%cawérlﬂaygrand
agfto eathdectonmedi1eyerian eatiig Chip chiringladsingle drpesitionf FEs.esSormed

The uﬁ%? layer 346 can be onosited directly on or over the upper via 344.

d]ﬁ?ﬁf}% the’nsulation r

e upperaiayer?ifél ¢an'be formed with a thickness different than a
[@H¥dkneBseoinpthertayagieos Ul asithbeldpemehd @2ARiFEopillwsthany eopurosedhe

iJQﬁaﬁHH‘S@%‘éﬁ 9 the, HRRSEIIAYE IR HR: IS AT RAIER R3S} et CkpgSH ARG PIEEN

layers, although it may be any thickness. [0076] The insulator 314 can be
2{3rrBPadfEEeh OBp i SUh ARG e Hheict samsdiRertionerh fifnt il ¥Hd The

sobadrinclodinghthedayreaeodz2dutie via one 324, the layer two 326, the via
BT 02T Ce 35 T i ot 1o Lo 3 R LB e e
imnktthe ggper RyeelBdtatdheeomtabicBihg path ificluble adnorideritaligiriéhsiothe
s&ﬁ&%’%@ Bakifsima Fﬁq%&%ﬂ%%@atﬁ!'ﬁ@ﬂ%&a% BddiLphig via one
324, the via two 328, the via three 332, the via four 336,

[0083] Referring now to FIG. 5, therein is shown a flow chart of a method 500 of
manufacture of an integrated circuit system in a further embodiment of the present invention.
The method 500 includes: forming an insulation region in a base layer in a block 502; filling
an insulator in the insulation region around a perimeter of a main chip region in a block 504;
forming a contact directly on and within planar extents of the insulator in a block 506; and
forming an upper layer over the contact to protect the main chip region in a block 508.

[0084] The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and

effective, and can be implemented by adapting known components for ready, efficient, and

economical manufacturing, application, and utilization.
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the via five 340, or the upper via 344. 11 [0077] Via height and metal

thickness can vary depending on design rules. An exemplary design rule can

include Ix, 2x, 1.3x, 4X, 6x, 8%, 16x, etc. For example, if a Ix metal design rule

is 50nm line and 50nm width, a 2x metal design rule is 100nm line, 100nm
[Q0%fth, reotfoOrBpane theayratatievictiosystbah 1800 wdlyisednoesphsyivigtohe

hiAYBEA4Rn3WERA5 S SHWIRCE RAERNMAIGRIAYS L RRASIVAHQRIBYSRiacIuding
Igimideflor aleayer fgﬁéctlruding %?gggrl%@or siligon dioxi_dleg( 102). The

i
s $ivatRGirIaY o948 VA Bl tESE Eotit RiREITH ISR COMRE R e EHipr the

sthifeephssicationdayenSdtcan asolprevent delamination or separation of

ip la from.spreading toward the active chip area. The passivation layer .
B B B B e S I RS IR R
issea g E180p00g] Rafe plisonaovestorP I tithvereird isashioans avdbhelappaent to
HoQAgh e dhe sealting refir d0ZrolhR; gadmgifsﬁ&&on&e@&&a%mqqgmﬁded to

sealring 216. For illustrative purposes, the sealring region 102 includes two
CBErhAYL SHBSBEREY resTrUFitAHoRI EAprodERdioatthatdidbitdtip Ao segpe of the
irchargetaansbuid upaaad lapplyofortheesealiingez:l® .of Resaaliinge A& 6@panying
alfchide e coniact 218 ALEIG & formed, fiecly quer the insulation region
Vs %66@%0 Re Insufation region PAVAS bel}ormeagby using an etching
process. The insulation region 212 can be filled with the insulator 214 of FIG.
2. The insulation region 212 can be formed over or on a substrate 404 or a
doped portion of the substrate 404. The substrate 404 can be connected to
ground. [0082] The sealring 216 having the contact 218 of FIG. 2 formed
directly over the insulation region 212 eliminates the conducting path for the
static electricity 402 in the sealring 216. By eliminating the conducting path,
RIE arcing can be eliminated. [0083] Referring now to FIG. 5, therein is
shown a flow chart of a method 500 of manufacture of an integrated circuit
system in a further embodiment of the present invention. The method 500
includes: forming an insulation region in a base layer in a block 502; filling an
insulator in the insulation region around a perimeter of a main chip region in a
block 504; forming a contact directly on and within planar extents of the
insulator in a block 506; and forming an upper layer over the contact to
protect the main chip region in a block 508.
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[0084] The resulting method, process, apparatus, device, product, and/or
system is straightforward, cost-effective, uncomplicated, highly versatile,
accurate, sensitive, and effective, and can be implemented by adapting
known components for ready, efficient, and economical manufacturing,
Vampliceldonedind utilization. 12 [0085] Another aspect of the present invention
is that it valuably supports and services the historical trend of reducing costs,
simpllfying s%/gfsmf!p ArgantRcHETY BRIUFRTARES TTOHEST PR BHE Bther
valuahlenagpactasofidivn prgeant investiapegonsequently further the state of
the tecnolooy (o aieast e next euel [008M WIS (e Inventon has been.
describedin conjunction with a specﬁ'ﬁ:%est mo ep it IS to be understbod-that
manyfeitengativesachddifidatorsdanthvaplatoreigilisiyd Gppardaotoatdose
?k'”e@oi'ihmg ﬁrhﬂﬁéﬁ%&fot@ ﬁ@é@%&%%‘?&%@ﬂﬂ@ %Jﬁ?@ﬁ'@f@g%. itis
intended to embrace all such alternatives, modifications, and variations that
fall within thensaagadal thaaineldedchaints:Adk oraitersdythertofore set forth
herein or shown in the accompanying drawings. are to be interpreted in an
s SO A BRI 0 SR E G Ao e dihod o
manufaotingacfeapnihtevatedteinrcuik sipstaothcostoridiHy: iforating rmaidnsulation
region in a base layer; filling an insulator in the insulation region around a
perimeter ofl A5G TRgRsS IsclaiingAhebrREM HiPSEtly on and within

planafoaxieatsrefthaiinspaion andcforningcansupREeayeh@yenide contact
to protlect.the mainé:hif region. 2. The meth(%d as claifne ir}g}laim 1 further
QI'I1L cond actl S1

1n SE ve, portion adjacent another vertic [§) e contact.
comprlsmgfgf%rmlng aTrst CI}IVG pérﬁon nex ?O a sufe o) ethe msu?ahon

region; and iarmighd seeanmhactye ANPRARY WARRNE! IR DR acive

insulation region. 10 3. The method as claimed in claim 1 further comprising:
PsRIfgiACRPStt B dvR B Aiofs Eefackh sy artiva Rt BIHEEhRlre it top side
siBEAMNGIB SRS GL i Portivd@dingenbamethsaiuertical side of the contact.

4. The method as claimed in claim 1 further comprising forming a first active

portidn adjatentigiboshsutddiordegidmntHelinbtaativerporgion having a plane of

a tOpf%%ng an active portion adjacent the insulation region;
forming a sealring adjacent a side of the active portion; and

forming another of the sealring adjacent another side of the active portion.

6. A method of manufacture of an integrated circuit system comprising:

forming an insulation region and a first active portion in a base layer, the insulation
region adjacent the first active portion;

filling an insulator in the insulation region entirely around a perimeter of a main chip
region;

forming a contact entirely and directly on the insulator to eliminate arcing;

forming a layer one directly on the contact;

forming an upper via over the layer one;

forming an upper layer directly on the upper via; and

forming a passivation layer directly on the upper layer.
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15 substantially aligned to a plane of a bottom side of the contact. 5. The
method as claimed in claim 1 further comprising: forming an active portion
adjacent the insulation region; forming a sealring adjacent a side of the
active portion; and forming another of the sealring adjacent another side of
the aétive pdhgonetind as dapmethoclirmaniikiettire of an integrated circuit

SyStefBrH%QRB@m{ 5@{%%@6&%&1@&&9%&9’ RN fiE%itv@%YﬁoBQ{éiQ RJA §ide
base layer, the insulation region adjacent the first active portion; filling an

insulator in theMRSIRBIPGBAe it SAASHNE BOSEEPSRaSRISIASHigm the

region; 25 fosmtirg andontact entirely and directly on the insulator to eliminate

¢ aging' forming a layer one directly on the contact; forming an upper via over
€[ comprisin : . . .
the ayer-one;forming an upper layer directly on the upper via; and forming a

passifrativnglaysrcdiré i wnngrd eppextlay enothar Bidethef nietHosh s @laipgeud irthe

cIai.m 6 Wh%@é&iJ%‘ﬁ‘@@%ﬂ%ﬂMW% E_’H?Hdﬂlcﬂh’@&ﬁlf&’cr{ning_the first.
active portion next to a side of the Iinsulation region, the first active portion

having a spaeingdiia dhelapaedactlanddwhithiar comprising: forming a

second active, partion noxt to.another pide.of ihe jaspiatio i@eﬁJSﬁ‘foth%d' cent the
secondracl%ﬁ/e porrtlon aving a spacing from %H% confact. . -f‘ e me hof:flas

claimed in claita®, Widrsirmciormmeoithdfirsteactiowipd tidnsiivliaded fopariig! to a

the first actiyg.pojition agiacephihe .4Q contact, the first active portion having
a vertical side substantially parallel to a vertical side of the contact; and

Ui SPRBREing: forming a second active portion adjacent the contact, the
seconskaciive posiandipyipartayediicahsile sumbsianialy paratieldpaneening

vertical side of the cantact. . L
a vertlcaf:mge sutbstantlally parallel to another vertical side of the contact.

9. The method as claimed in claim 6 wherein forming the first active portion
includes forming the first active portion adjacent the contact, the first active portion having a

plane of a top side substantially aligned to a plane of a bottom side of the contact.

10. The method as claimed in claim 6 further comprising forming an active
portion adjacent the insulation region formed as a shallow trench isolation, the active portion

having a side adjacent a sealring and another side adjacent another of the sealring.

11. An integrated circuit system comprising:

an insulation region in a base layer;

an insulator in the insulation region around a perimeter of a main chip region;
a contact directly on and within planar extents of the insulator; and

an upper layer over the contact to protect the main chip region.

12. The system as claimed in claim 11 further comprising:
a first active portion next to a side of the insulation region; and

a second active portion next to another side of the insulation region.

13. The system as claimed in claim 11 further comprising:
a first active portion adjacent a vertical side of the contact; and

a second active portion adjacent another vertical side of the contact.
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15 9. The method as claimed in claim 6 wherein forming the first active

portion includes forming the first active portion adjacent the contact, the first

active portion having a plane of a top side substantially aligned to a plane of

a bottom side of the contact. 10. The method as claimed in claim 6 further

compkising fdwningean aictiaengbitionaanjaédnrttive taguinsioa regishaftryaartion
a@a@hallowitench i§9é?619 N &R INGIPOTHBRIR0 RAUIBYA Sitle aghiagerhaside

sealring and another side adjacent another of the sealring. 11. An integrated

subemti s digned i prRlARg O Hhbrf g e feH base layer: an insulator in

the i Iatiolc}lre ion aroulnd a(ioerimete otf %main chip.region' a contact

. . A 1 1 h ’
directy on o WA BIA VAP SMARETS} Hid PACTSEr IS5 an upper layer
over thieagovtaottionprdrecnttiw maifndpipagigion. 12. The system as claimed

in clag'gegl:l.iﬁlé_rmﬁrc&gryQi@giggfh@a@{ﬁ,g%;ig&lp%gon next to a side of the

insulation region; and a second active portion next to another side of the
insul2f6HTEGIOR sa3rihalidrspirradilsified heAsing 22 Hfther comprising:

30 a fst aciiye portion, adiacent,a yertioal ide of e contact; and a second
active portion adjacent another vertical side 0 the'ehnta&. 15 14. The

systemfes eldimeebinaiainthtIbagettreeccheprisitigianfiregiaetidgapanttidn first active
adjacent the nsulalian (R DRSS AGHIMEQUTIRR Ravingp Rlape of a top

side substantially aligned to a plane of a bottom side of the contact. 15. The
systefl QSR T RIS £ H0ite FcorAPRSiG s L tf B pttRsro eliminate
adjacent thergigpiation region; a sealring adjacent a side of the active portion;
and another of the seﬁlrf?r:)ge a(()jlizei.ce another side of the active portion. 16.

In'c

The sei}ls'tlg T adicPaimed iclain L urther comprising: a first active portion in

the bagedsyetiothlynsdiatidn regionuadfadeyrrtiibefirspaciiyer digepdytiontesndpper
entirely aroynd the perimeter of the main chip region; a layer one directly on
the contact, the contact entirely on the insulator to eliminate arcing;

17. The system as claimed in claim 16 wherein:
the first active portion includes the first active portion next to a side of the insulation
region, the first active portion having a spacing from the contact; and
further comprising:
a second active portion next to another side of the insulation region, the second active

portion having a spacing from the contact.

18. The system as claimed in claim 16 wherein:
the first active portion includes the first active portion adjacent the contact, the first
active portion having a vertical side substantially parallel to a vertical side of
the contact; and
further comprising:
a second active portion adjacent the contact, the second active portion having a

vertical side substantially parallel to another vertical side of the contact.
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an upper via over the layer one; and a passivation layer directly on the upper

layer, the upper layer directly on the upper 15 via. 17. The system as

claimed in claim 16 wherein: the first active portion includes the first active

portion next to a side of the insulation region, the first active portion having a

spaciHy frorihthey slemaselangdunklainedmphising: the fasecorvinastioe ipdtiiss the
fIRKLIRAPHRGT sigle Gft the Insklation regioniRERREANH 61V E pRAItieN hRWRGe

a spacing from the contact. 18. The system as claimed in claim 16 wherein:

Stheanit R psbitis RItE ot SMetird=ihe FitHich adjacent the contact,
the first active portion having a vertical.side substantially parallel to a vertical
Sice o7 25 (L oAt nd s b e ot A Ao SOTIPAHES Bhtine Porton
adidfanethetieutortactipe osvod dsacthadlportionchasahig @, Ve tictvsipkation having
2 SHisigRtialiy: Raralie! Jnanethsr yertisakside Rlthe,santach 4 19. The
system as claimed in claim 16 wherein the first active portion includes the
first active portion adjacent the contact, the first active portion having a plane
of a top side substantially aligned to a plane of a bottom side of the contact.
20. The system as claimed in claim 16 further comprising an active portion 5
adjacent the insulation region formed as a shallow trench isolation, the active

portion having a side adjacent a sealring and another side adjacent another
of the sealring. 17
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