Techni cal Field [0001] Enbodi nents relate to a stack arrangenent. Background
[ 0002] Low tenperature bonds or joints are thin internetallic bonds that
are fornmesiohetvwess7t wo devi ces or conponents when pl at e@¢clrageo®/00§057
different netals on each side of the respective conponents cone into
contact under relatively |ow tenperature and high pressure. These joints
including mainly internetallic conmpounds, may fail in a sudden unexpected
manner, conpared to normal solder joints which may fail in a ductile manner
where cracks may grow nore sl ow Yechhliel Fieddl em of weak interconnects may be
further exacerbated when these thin interconnections may be forned on pads
| ocat edpﬂmye %ﬁlbécﬁﬁ&ﬁts%ﬂateqerasvacﬁah@&n ent.0003] Wen a change in
tenperature occurs, a msmatch in coefficient of thermal expansion (CTE)

may cause copper inside the TSV t or contract nuch nore than the
surroundi ng silicon. Th| S may resE gﬂﬁidexpect edly high tensile stresses

in the bon |ont ur.e, the.c r t he. TSV may
expand t@ﬂ@f iﬁ&’n E%%f o %Iaf@a@%ﬁﬂ?egggtiaﬂlﬁoﬁcﬁgi %igtn?re el o | ng,
the cop may contract to the original configuyratjon, reb resylting in
a pre- sg¢@§§éawbéhﬂw?ﬁ91Cﬁﬁvﬁ@ﬁﬁéﬂﬁ@déﬂfgéﬁ§¥§%f@@@&%% ?P%eéghﬂa? and
conpressive forces at its edges. This additional tensile stress on

post - f oofreltd spentiok i qognionents gontecintye cantasteundgy rélativebndew dempwetirheod of
joint failure. This phenonenon may be expected .in thin interconnects and
rni cr obumgdspiskiedl Widepoire tnaindidSVisainly| D@AdEtallih esrepanes, thagrfilim a need
for an alternative stack arrangenent for stacking devices or conponents

whi ch ”@Mdd@ﬁ%@fﬁ&tédﬁﬁaﬁ&?%&r@pa?édﬁ@%ﬁﬁﬂ%oﬂ&@ iQftstyiach eaptiaianda ankiaece t he

reliability of the joint to | ar ge extent
manner where cracks may grow more slowly. The problem of weak interconnects may be

further exacerbated when these thin interconnections may be formed on pads located
abové a through-silicon via (TSV).

[0003] When a change in temperature 6c§:urs, a mismatch in coefficient of thermal
expanéipn (CTE) may cause copper insidé.the TSV to expand or contract much more than
the surrounding silicon. This may result in ﬁnexpectedly-high tensile stresses in the joints.
At bond"formation temperature, the copper in t.he TSV may expand more than the silicon,
initially corﬁpressing the joint. On cooling, the copper may contract to the original
configuration, thereby resulting in a pre—stres:sed bond that may experience tensile forces
at its center and compressive forces at i‘gs edges. This additional tensile stress on post-
formatipfl cooling to room temperature may increase a likelihood of joint failure. This
phendmenon masr be expected in thin interconnects and microbumps which are placed on

TSVs.



Summary [0005] In various enbodi nents, a stack arrangenent may be provi ded.
The stack arrangenent may include a sem conductor arrangenent, the

sem conduwwoaniiawpsngenent i ncluding a substrate; a via Porsedotlasgh t he
substrate; and a conductive portion arranged in the via. The stack
arrangenment may further include an interconnect portion arranged over the
via; a bond pad portion arranged between the sem conductor arrangenent and
the interconnect portion, the bond pad portion may include a bond pad

circunfe gmhjnal Mfetfblenﬂéfé aNg et Bor lafateriald biakit er&xh%]ﬁ{éﬁf eredk@lg Wi th

respect e V|a and at a first distance away fromthe conductlve
portion; i ech from

N th o A sy oBRbeRRuRa ab BB Rl SERRSGERAN o NHERGMORL
wherein the |n ar.t.i on ranged away fromthe conducti ve
portion %ﬁ%ﬂgﬁafgﬁﬁ?ﬁgﬁaq%%?§¥m%%scription of the Drawi ngs
[0006]In‘the dramﬁngs | i ke reference. characters generally refer to the
sanme parts throughout the different views. The drawi ngs are not necessarily
to scale, enphasis instead generally bei ng placed upon illustrating the

principles of various enbodi ments. SUMMHY fol | owi ng description, various
enbodi nents ‘of the invention are described wwth reference to the foll ow ng
dr awi ngs J0G04] Whivetious embodiments, R Sack Arrghgameeny 30 $s- povidedndhevitenk of a
stack arrangenent including a bond pad portion, the bond pad portion

i ncl udi ngrrangdearedt may imiludetarfeatientduetor poartgementa deardiicogpdtcdoaaragbadntnent ;
FIG 1B shows a top view of the stack arrangenent along A-A'"' as shown in
FIG | A agh@igh a%ubsuas £ihodomeat through the subdtfate; 2hdSh@eBditive porioaw of a
bond pad portion including a square-shape bond pad circunferential portion

accor di Ngrrhedin SHEPEE! TBO Stacl hiPanglReNAS fiitHeP ProkideWnOhteRcdAB8A pRAthnPOr ti on
i ncl udi ng an .oct agon- shape bond pad C|rcunferent|al portion according to an

enbodi mepf, ﬁ{h%& 9}@15 £ eﬁoggn%adeg fon@ @Tgéd p@ééwpﬁq; thONemitohticiiflg a

substanti a circular-shap circunferential portion according to

an enbodi rraer'l’]gtefnent and the interconnect portion, the bond pad portion may include a bond pad

circumferential portion arranged at least partially circumferential with respect to the via
and at a first distance away from the cdp.ductive portion; and at least one bond pad
electrical connection extending from within the bond pad circumferential portion to the
condgc’tiize portion; wherein the intercqnﬁect portion ma‘y be arranged away from the

conductive portion via the bond pad portion.

Brief Description of the Drawings
[0006] - In the. drawings, like reference: chafacters generally refer to the same parts
throughout the different views. The drawinés are not nécessan'ly to scale, emphasis
instead generally being placed upon illustrating the- principies of various embodiments.
In the following descﬁption, varioﬁs embodiments of the invention are described with

reference to the following drawings, in which:



FIG 3A shows a top view of a bond pad portion including a circul ar-shape
bond pad circunferential portion and bond pad el ectrical connections
arranged wo 2a11fdopssty desi gn according to an enbodi ment; PCESGIBombanss a top
view of a bond pad portion including a circul ar-shape bond pad
circunferential portion and bond pad el ectrical connections arranged in a
second design according to an enbodi nent; FIG 3C shows a top view of a
bond pad portion including a circul ar-shape bond pad circunferenti al

portion and a bepg l%glo%is%céréés%%étl&ﬁﬂﬂ@ﬁtdfg@ta\ék bfarfehihf HcrigRibAboagcor di ng

to?n enbodi ment ; 4A shows a stack arrangenent with a first
Sﬂ‘h'ki“éﬁ %}con | b%h?%e a@g%ﬁ?ﬁ@f%ﬂ%ndaﬁid%n%ﬁ%fﬁ%ﬁw Pﬁﬁ%ﬁﬁ%ﬁgéa”ge”e”t
PG ab Sl I ééﬁ'ali%sﬁ%’%é Kot B8 s BRE BbRe e e PBe Sbedr ot ng to
an enbodi nment; 5A shoms a gl obal nodel of a stack

arrangeﬁ@HWnPﬁEFﬁdfh@maﬂb%%@EﬁéﬁﬂﬁﬁF?ﬁ%n t he bond pad portion including a
bond pad circunferential portion according to an enbodi ment; FIG. 5B shows
a sub- model modEIG.02A shews gl tbp et op 6rhond pagportien BEheinga? saumserane as
shown in FIG 5A according to an enbodi nent; FIG 6A shows a stress
cont our bwihdpadticigbimigrendel protien mordﬁngﬂo@hmﬂinmt;ﬂge%ﬁhomsammwi n FIG
5A based on a'fully filled bond pad portion according to an enbodi ment;

FI G 6B cthowend patlrgstorc dafwling @b @tdgogshapghbed pal tiramnfefentiblepatian k
arrangenment as shown in FIG 5A based on a partially filled bond pad
portion Re6dIng t6@nkmbadinRnh GUG NBED Ehows a top viewrdfa boh pall pvsion isdladikg a
arrangenent including including one fully filled bond pad portion

posi ti ors@gstarniaqge HUakRGRPET barl | PAET GRARBSGENROT bbRRnaNdcaaREhes fal Yy
filled further bond pad portlon positioned on an opposite surface of the
|ntercoqgﬁﬁhngﬁﬁilon the stack arrangenment used in a nechanical sinulation
nodel i ng according to an enbodi nent; FIG .7B shows a stack arrangenent

i ncl udi ng one pﬁctg ﬁi' O\Lg th Vg%ngﬁ%)gg?é)ﬁre%&rg g&clﬁ dgngrct“%rﬂmpghe surface

of an interconn por 10N ant I"on pogltloned

on an opp surface of the i tion, .the stac r.angenent
coed | o ERRap AP uRRRG Pty RS R e S e

FIG 8A shows a stress contour pl of . stress contours in an axi al

di recti g8R a@?fgﬁgﬁgﬁma&t? difpent) 1%3;. %Bméhog’fSa%kopawP\é{rfgfe%?ﬁda B BYHEOR in FIG
7A according to an enbodi nent; FIG 8B shows a stress contour plot of
stress dBHvdBEs cHoHa-depaboad medt Gitsrmbrentiod portiam ard dandowd| lestricshe st ack
arrangenent as shown in FIG 7B accordiing to an enbodi nent; FI G
9A showssoangsiions afranged ds g seeond issigh secanding & angmbodiingntp [FiGe3@khews a

i nterconnect portion for a respective fully filled bond pad portion and a
parti al ltyp fidw ed Dbomtl padl pocidni melvdingos diroglat-shape bond qad nerchmdrttal 9B shows
a stress contour pith of stress contours in an axial direction of a

si mul at igidided Dbord PadcHedricAn@anestioni wih udidigl defigh tacedtigf iol hed bond
pad portion according to an enbodi nent;

embodlment

" FIG. 4A sfxows a stack anangenﬁent with a first configuration according to an
embodinﬁént; FIG. 4B shows a stack arrangement with a second configuration according
to an 'e'mbodiment; FIG. 4C shows a stack arrangemenf with a third configuration
accordiﬁg; to an embodiment; FIG. 4D sﬁows a stack arrangement with a fourth ‘

configuration according to an embodiment;.



FIG 10A shows a plot of percentage decrease in stress versus bond pad
circunferential portion width according to an enbodinent; FIG 10B shows a
si de vi ewvofm/®bdmek arrangenent including a partially fcirisedofboenaspad
portion according to an enbodi nent; and FIG 11A shows a top view
i mge of a bond pad portion according to an enbodinent; FIG 11B shows a
correspondi ng schematic view of the bond pad portion of FIG 11A according
to an enbodi nent. Description [0007] The follow ng detail ed description

refers to the a ing d ' t hat o] Y j on,
specific detail E{:(gnrg)de 5134%%33’1‘ ﬁ@ﬁ\éyslglg%d\ﬂgi%cﬁ%& ha\epf’aflg%{/%ér%@{%c(g&dﬁ%gééh%?é%t i ced.
These enbodi ment re described.in sufficient detail.to .enabl e,those
ski | | ed PORiqn, &hespend: ppd jroziiqn wgluding & bpd paf Sircumferertial RrHign ﬁ%??ﬁ%mﬁg‘if be
utilized and structural, logical, and el ectrjcal .changes. nay. be nade

wi t hout agemehodiments FE?nSBhﬁwgfé@pﬁébﬁmodtehgwfiﬂxﬁéﬁthléﬂ%ghﬁeﬁé’%q %ﬁfgeé di ment s
are not necessarily nmutually exclusive, as some enbodi nents can be conbi ned
Wi t h onermngernend asshwen iaMigdf Areerosding td &y embngimentbodi nent s. [ 0008] The word
"exenplary" is. used herein to nean "serving as an exanple, instance, or
illustration". BRIG. éAbeltiwsent stowss desiogn afes drigljeglitdde peitionasf thex stipkary" is
not necessarily to be construed as preferred or advantageous over ot her
enbodi Mepfanderfént 38 Shews in FIRAGH bARd @rtxofiilydiied ayd padpodien acatrdiak to
arrangenment. The stack arrangenent may include a sem conductor arrangenent,

the sengogdusdiRen@ FIGNEB O iaNGlesdbdiiod SUbRighRERed Poitioa dfahestick hr ough
the substrate; and a conductive portion arranged In the via. The stack

arr angermhgémy TN ShOVGE i Fred. %s&ebdgad bR LSRRG Sted BBAL de‘{a@{iE)ﬁUa&%ﬂdiﬁger t he
bond~pa

via, a portion arranged betweén the sem conductor arrangenent and

the int rconggﬁhhgontion, t he bond pad portion May include a bond pad

ci rcunf e A pé?%ion arranged at least partially circunferential with

respect to the yj dat a first distanceg away fr e th]
portion; and at ﬁ@a@? shovs hAg ?}Eﬁlgg?lslétl?ﬁgczlflg >(g%crlllﬁée?ng% %)Igenﬁlglg {}girégiﬂr?}égf rom
wi thin the bond pad circunferential_portion to the conductiyv tion;
wher ei n ROt POHART: O%Wﬁuggcer%fnd@teéﬁoﬂlﬁﬁ’ Qaﬂ’é’WRFP%th?rtﬁggg%ﬁﬁuct ive
portion via the bond pad portion. [00101 | n an enhodi pent, the first
di st ancefurthgr bendypascpastion pesitienedion an oppositiisurfage 9f tRanIREPRIREFIRPTEMM: desi gn
and user requirenents. As an exanple, for a via dianeter of about 50 pm
the fir sthe ditstkanuengemenb@sidn im ar areghanigal irowlption paedelingrserrdng; fn an
embodiment; FIG. 7B shows a stack arrangément including one partially filled bond pad
portion positioned on one surface of an interconnect portion and a fully filled bond pad
portion positioned on an opposite surface of the interconnect portion, the stack
arrangement used in a mechanical simulation modelling according to an embodiment;
FIG. 8A shows a stress contour plot of stress contours in an axial direction of
the siﬁmlation model of the stack arrangement as shown in FIG. 7A according to an
embodiment; FIG. 8B shows a stress contour plot of stress contours in an axial direction

of the simulation model of the stack arrangement as shown in FIG. 7B according to an

embodiment;



[0011] In an enbodi nent, the sem conductor arrangenment nay be terned as a
chip. [0012] In an enbodi nent, the substrate may include a top surface and
a bott omwonbaemsThe top surface nay be arranged subst aotrisakbopasal | el to
the bottom surface. The via may extend fromthe top surface through to the
bottom surface of the substrate. Alternatively, the via may extend fromthe
bottom surface up to the top surface of the substrate. The via may be of an
uni form or changi ng cross-sectional dinension or dianmeter along the Iength
of the via fromkideohogoir] 3e difiRHObeke LitEPOLIAT & Uildimeol: bite
substrate. For exanple, the via may be a cylindrical "portion or a tapered
portion.. [0013] .In_an gnhbodi nent, . t.he ti rti . f he vi a.
The. condBErTUBS3PETBn Ehdy Bar ey TP ISR oa BoBR Ay PR ped

dependi ng qQn desi gn and yser requirenent [ 41 I n _an enbodi t. the via
oy 1 ncikdad a HOE el fretierToqngt Pl S riovF sk SPROU BEDAE: | ve
side of the via). As an exanple, for a.,cylindrical via, there may be one

si dewal |Stigss eorEP@s mayary aKipl aegiion o pisigilatian opogel ofja stagl AHAREFTSHE | ng
portion). For vias of other shapes, for exanple a square via, there may be
four si deduding a pasislydflled hendipad pogisan aspardiigdewalembadigneatkt end in a direction
substantially perpendicular to the respective top surface or bottom surface
of the substrat €IG] 00A5hotws aaplotwhpdicamags dedreaseanducss verspoboidpadray be
arranged along the at | east one sidewall of the via. The conductive portion
may par tdighinferoiitia pogioantidel dcgorldingeo tahentbedmeat; M. $0Hahaws a afdetvhiey vi a.
[0016] In an enbodinment, the interconnect portion may include a filled
portion &fa @ta@l@raﬂaﬁkélﬂerftiih&l@dilrr}r?(arﬁzir@z_[ny fihel pasd ipadl Ipprfonl dRerdpey td @n may
include an interconnect circunferential portion surrounding a hollow body.
For exaqyﬁﬁﬂghgg;g erconnect portion may be a filled ring or a partially
filled ring depending on design and user requirenents. [0017] In an

embodi ment, - t hegyat ?%&%ﬂ@@&% @gg&éﬁﬂg@lofe Y oggf;aa r@hg@f%ﬁ%ggﬁégmnshape

selected froma grou onsi st are, go or exanpl e.

0018] | n. j ,the i ] ik cungf i al '
 ncl ute SERGPE sk rbha pertcew I Soprevatrrora: et aiehisilal™

portions_coupled in a predefer.mned arrangenent or shape. [0019] In an
enbodi mefiG: 1 ﬁé‘cF‘?{B@ﬁ&gﬁ‘l’@‘@ o%ﬁnF‘?:tum‘ erential portion may vary depending on
design and user requirenents. For a via diamater of about 50 m the
i nterconnect circunferential portion may include a cross-sectional
di mrension in the range of about 2 pmto about 5

Description

[0007] The following detailed descriptio:il‘refers to the‘a‘lccompanying drawings that
show, by way of illustration, specific detgﬂs and embodiments in which the invention
may.b'e practiced. These embodiments ar;a déscribed in su‘:fﬁcient detail to enable those
skilleﬂ,in_ the art to practice the invention. Other emboclliments may be utilized and
structural, logical, and electrical changes may be made Wifﬁout departing from the scope
of thé invention. The various embodiments are not neces;saﬁly mutually exclusive, as
some embodiments can be combined with.oﬁé or more othér embodiments to form new

embodiments.



[0020] In an enbodi ment, the bond pad circunferential portion may at |east
partially surround an opening of the via. The bond pad circunferenti al
portion sy 2be/Ees7ti oned on or above the substrate suclkectisatotoheodsond pad
circunferential portion may at |east partially or substantially surround
the opening of the via. In an enbodi nent, the bond pad circunferenti al
portion may include a thickness greater than a thickness of the at | east
one bond pad el ectrical connection. The difference in thickness between the

bond pa%oﬁbﬂﬁﬁfﬁ@‘ @mn'%&@h%%i@; 14 R0 AGEntH Brcdh "dePARE 20NPe AL, RAnSS @et i cal

e
connection y vary depe g on user and design requirenents. The ratio of

e bondtilEEtoRS: MRED LAG.RRRT, BAdeGll HELELEThGBY, RONLLAMADD LRl | east

one bond pa ectri connection ‘var ependi ng on design and user
requi rements and egqui nt .capability. 00%%% | n_an gbodine.t %he bond
pad cir c‘l?ﬁ?%?rzlﬂt 0a ﬁglr?T%“S"rlu améqu%%qt é’f}l éh%tan R t(ﬁ ?{a?mg%dgrﬂgm &l ect ed
froma group consisting of square, hexagon, circle, for exanple. [0022] In
an enbod¥s§i&At-, the bond pad circunferential portion may include a single
continuouswgortion or a plurality of discontinuous portions coupled in a
pr edet er 9P8YdA R cmbadiEnes mayr Pretidp @, stachopmpesmein Tenbloeh AEMgeMeRe™Ynd pad
circunferential portion may vary dependi ng on design and user requirenents.
As an exapiple,a fsemicanticon iaeraegesrenipf the besnticd@uetpr tareangdroend palgding a
circunferential portion may may include a cross-sectional dinension in the
range of subbedté; 2vim foemebéubdudh thensubstrate; and a conductive portion arranged in the

via. The stack arrangement may further include an interconnect portion arranged over the

via; a bond pad portion arranged between the semiconductor arrangement and the

interconnect portion, the bond pad portion may include a bond pad circumferential

portion arranged at least partially circumferential with respect to the via and at a first

distance away from the conductive portion; and at least one bond pad electrical

connection extending from within the bond pad circumferehtial portion to the conductive

portidh;~ wherein the interconnect portion may be arranged away from the conductive

portion via the bond pad portion.

[0010} In an embodiment, the first distancé may vary according to via size and via pitch

dependihg on design and user requirements.'As an example, for a via diameter of about

50 um, the first distance may be in a range of about 2 pum to about 5 um

[0011] In an embodiment, the semiconductor afrangement may be termed as a chip.

[0012] In an embodiment, the substrate may include a top surface and a bottom surface.

The top surface may be arranged substantially parallél to the bottom surface. The via may

extend from the top surface through to the bottom surface of the substrate. Alternatively, |

the via fnay extend from the bottom surface up to the top surface of the substrate. The via



[0024] In an enbodi ment, the bond pad circunferential portion may be
substanti My aligned with the interconnect circunferential portion. As an
exanpl e, wbeohapgspad circunferential portion may be of parsicGaiiloanosr

di fferent cross-sectional dinmension fromthe interconnect circunferential
portion. The respective bond pad circunferential portion and the

i nterconnect circunferential portion nay be sized accordingly so that there
may be an overlap between the bond pad circunferential portion and the

i nt er confggbe 6f SCeMITRMENM ch@giROEbiORctidfdPdRlenkibn andRiRed aPRRthe [cAGh at | east
one bond pad el ectrical connection may extend fromthe bond pad

i rcuntf | th oo f t ot duct |
por 1 on. SR G B e o D e e Ter e

e connection may al so be terned

a trace or _a,redistribution.l ) . jf the conductive portion
may not ?ﬁgig%ean e’lvé?fn;?y FIE‘ICY{1 %Yc\glf%org?n @ﬂaetgé%g(gh(%‘tu?{lfe portion may not fully

line the_r ctiv idewalls of the via, th ma e a possibility for
the at TORER G <ty thr Euiptenottiiunt T b Bl AR R BRAE BBy « ne
respective one . or nore sidewalls of the via so as to be in contact with the
conduct | a8y patiaiper sulstapiially;thl the geodspendingon APAERY eqUHE™MEPtS| east one
bond pad el ectrical connection may include a plurality of bond pad
el ect r i cHP14omrracmhedimentiihe Hiatper inpludaat leashone Hhevalblg. thadvalll ferping c a|
connection may vary depending on design and user requirements. [0027] In an
enbodi netht resphetivel tidabf the Gf). Bonah gradipdd, dot 2 icgliddricahviec theusnmaynky dpe
arranged wi thin the bond pad circunferential portion such that the
pl ur al i t yidefalbantieadayedsigtbeionalcylhniicecito(is cmyaddefatinhg pertioa). Far emsmon
position. Each of the plurality of bond

of other shapes, for example a square via, there may be four sidewalls. Each of the at

least one sidewall may extend in a direction substantially perpendicp.lar to the respective

(top surface or bottom surface of the substrate.

[0015] In an embodiment, the conductive portion may be arranged along the at least one

sidewall of the via. The conductive portion may partially or substantially line the

respective sidewall of the via.

[0016] In an embodiment, the interconnect portion may include a filled portion or a

partially filled portion. The paitially filled portion may include an interconnect

circumferential portion surrounding a hollow body. For example, the interconnect portion

may be a filled ring or a partially filled ring depending on design and user requirements.

[0017] In an embodiment, the interconnect portion may include a cross-sectional shape

selected from a group consisting of ‘square, hexagon, circle, for example.

[0018] In an embodiment, the interconnect circumferential portion may include a single

continuous portion or a plurality of discontinuous portions coupled in a predeterrriined ’

arrangement or shape.



pad el ectrical connections nmay be spaced at a fixed distance or varying
di stance away fromeach other. The plurality of bond pad el ectrical
connect i one 20eyvols7ar ranged i n an ordered or random arr ogsceat/odesendi ng
on user and design requirenents. The plurality of bond pad el ectrical
connections may be arranged in any suitable arrangenent or interconnected
with each other as |ong as one of the bond pad el ectrical connection may
connect the bond pad circunferential portion to the conductive portion

ar r angedjgomof Bear bbodiROBIhe! iAtefddnB ot @At IBR ontikhSorR b kbl Hayy aépeheﬁag pad
el ectrical connections may al so be arranged outside the bond pad

ci reunf egent; ngA @cgﬁ%aégg?%ggggh%r LR, Bl Ak ok Yol ﬁpgﬂl %dm?ér&%eaca'

connect 1 ons for an external connect

redistri ﬁ}‘lctul %ngl@%éaort %1 11{c9u0d%9a] cross %gtﬂonrrpggnensm éangedﬁu{ angerrent

may furt er sem con or arrangenen oVer the

|nterconnect ortion. The further sem conductor arrangenent may be the sane
as the sE®RERYUCHBE arrangenent. The further semiconductor arrangement may
al so be termed as a chip. [0030] In an enbodi nent, the further

sem cond(920k Inasn smbedimient, sy bond pad cirgueferstialapdrtion meay aulsatt mattllyLi ke t he
substrate, the further substrate may al so include a top surface and a

bot t om ssifoaoé an Thenit®pf tharviaadhe vayd bal cirquarfgedtia postiehaybé posidomet!| el to
the bottom surface. The further via may extend fromthe top surface through
to the bei bpabsw thacabafatd firehftlad ﬁherboadllpaﬂ rcat@mfelditiafl poitioarmast at lkagt be of
an uni form or changi ng cross-sectional di nensi on along the length of the

further yaraaﬂy&mubﬁmtaﬂpsmxﬁmﬁe&ﬁgahmgg:lnﬁ@vlahe bottom surface of the
further substrate, or vice versa. For exanple, the further via may be a

cylindrigaly, 8853diu8BntOthe doh® P& @ﬂcﬁ%ltehﬁél o @R3hhy [N AR SRRRALIRAL et he

ater
further sem conductor arrangenent may further include a furt%er via formed

e SR A, od VR TG R D AgGonged 17 (re
h f The b
substant P b TEarb et fof i Fiotl bfieh 8. LR B

space on .t he tack arrangene e further a may be al
Subst ant FETHISAL SPBRRSER Sy A épendip B WP roeha% WEFE@nﬂ]é%fatlﬁd’iftl on or
may overl ap substantlall with the via and the interconnect portlon [ 0032]

In an en®&dhigkess betyyeer @Ptbﬁ’éqf reheiERyeteroRtia) gprtiopmnd ithy & leasbonqpandgadyi a.

Li ke the conductive portion, the further conductive portion may partlally
or subst elpetfieal| gorfrieptiont jyeayf Nanyhéﬁpmﬂalgd@peﬁ@ﬁlgng apfh ehes i IgAvizeTtents end

requi rements. [0033] In an enbodi nent, the further via may include at |east
one si degwlipmentickmbilite vi a, the at Ieast one sidewall of the further via
may extend in a direction substantially perpendicular to the respective top
surface @02bolit aimembodiarst, ahe bbed bad chierm&tdnsal péreion [)3#kluds aaeross-

enbodi ment, the further conductive portion may be arranged al ong the at

| east On&cﬁblﬁﬂ?!@dpb sélbctbdBohll drb@s cotisRting BBsqhiske! Rkagéi) REIE] foy BxaAagylé.l on may

partially or substantially line the respective sidewal |'s of the further

vi a. [0022] In an embodiment, the bond pad circumferential portion may include a single
continuous portion or a plurality of discontinuous portions coupled in a predetermined
arraﬁgemeﬁt or shape.

[0023] In an embodiment, the bond pad circumferential portion may vary depending on

design and user requirements. As an example, for a via diamater of about 50 pm, the



[0035] In an enbodi ment, the stack arrangenent may further include a
further bond pad portion arranged between the further sem conduct or

arr angenewo 2angdobdse i nt erconnect portion. [0036] In an eclwsd2ommboost he
further bond pad portion may be sanme or different fromthe bond pad
portion. [0037] In an enbodi nent, the further bond pad portion may include
a filled portion. [0038] In an enbodi nent, the further bond pad portion may
i nclude a further bond pad circunferential portion arranged at |east

parti al | J § e . he further via and at second
di st anceu%ﬁa{)/%l ?%ftn{n?%}eén%lr%r{é& %’%ﬁﬁﬁ%’% flilciehc%oar £ fOS?i,Secﬁ%a\{ a‘ﬁmF‘ésé%ll YHHE furt her
bond pad_el ectri C connection extending fromthe further bond pad

ci rcunf erragﬁ?f’%?boblg#f‘%ﬁ? aﬁBUttﬁémf urt her conductive portion. [0039] In an
enbodi ment . the second di stance may vary dependi ng on design and user

requi r ent24] Jroan smpodimng e donéd fad migimEgential phaionemay bediubstamtidlymay be
in a ranqe of about 2 pmto about 5 [0040] In an enbodinent, the further
bond padatigned uwitle tes initerconmsett Fioountienental pedes. Aarahi @lampls he Gond padf ur t her
opening of the further via. The further bond pad circunferential portion
may be posiuniferadalgorionm mbpbe of hesihilit drediffstehs trosd- @ chod dih@isidn@ohur t her
bond pad circunferential portion may at |east partially or substantially

sur r oundiht heefctiidaesir@meticngal @brioRe The'FdsPRkivY bénd pdd &Quﬁl@éi&giaifg%mt he
further bond pad circunferential portion may include a thickneSs greater

than a tdidoks @sercofindchGircdinfb@AGH PSRN HAY DL Rfi’r?% I
connection. The di ffereﬁce in thipcknélss %et \%\%%H;&%ﬁe 1?%‘%}{?& Iﬁlgg‘%ﬂmﬁgd
circunf egenhi &lerRP bdr@Een@ I ' .bond.pad el ectrijcal connection
may vary dependi n |l§)én‘95%§1 e?ﬁé aﬁ%ﬁd?gﬁl g‘ﬁl%rﬁ%ia%?%g? i é&n ‘?Hg tsatlf“ TEP0ed e

t hi cknesarca&tf%i@% bgﬁ%o;lurther bond pad circunferential portion and the at

| east one bon .paé el'ectrical connection may vary dependi ng on design and

user requi rent s d,.equi gnent. capabi lity.
%bfﬁrﬁ A eraboditm t, Ehe at least Fg)ne boné >Ilmd electrical connection may extend

from the bond pad circumferential portion along a surface of the substrate to the

conductive portion. The at least one bond pad electrical connection may also be termed a

trace or a redistribution layer. As an example, if the conductive portion may not

substantially fill the via or the conductive portion may not fully line the respective

sidewalls of the via, there may be a possibility for the at‘( least one bond pad electrical

o

conneption to be extended along the respective one or more sidewalls of the via so as to

be in contact with the conductive portion in thé via.

[0026] In an embodiment, the at least one bond pad electn'éal connection may include a
: |

plurality of bond pad electrical connections. The number of at least one bond pad

electrical connection may vary depending on design and user requirements.

[0027] .In an embodiment, the plurality of “bond pad electrical connections may be

arranged within the bond pad circumferential portion such that the plurality of bond pad

electrical connections may be linked at a common position. Each of the plurality of bond



[0041] In an enbodi ment, the further bond pad circunferential portion may

i nclude a cross-sectional shape selected froma group consisting of square,
hexagon, wonoimw9edser exanple. [0042] |In an enbodi nent, twhe/sGastohesosbond pad
circunferential portion may include a single continuous portion or a
plurality of discontinuous portions coupled in a predeterm ned arrangenent
or shape. [00431 In an enbodi nent, the further bond pad circunferenti al
portion may vary dependi ng on design and user requirenent For a via

di anet erpf cladaed] BAndions BRy IR 42 QNExdaadistahdeCaN Ryi8H disdncd Aty ON MRY

i nclude a cross-sectional dinension in .the range of about 2 mto about 5 m

[ 0044] |ﬂoxﬁ.réaﬁrpﬁ’1g+ rmtepémf&mﬁ@ waam?ad betd cRadnfd e sgtairaﬁ%ea%tahpn may

be substantially align h the interconnect circunterential portion and

t he bond: pad rcunferential rtihon. X le.. 1 he .
ci'r cunt oPSREd S PR e bR on B5er M FEAT APy A3 PBBR i on anc
the intergconnect,circunferentjal portion may be of sim.lar or different
Cross- se%ffggﬁgpa%ie#éﬁa%ﬁ@nﬁﬁtéoqse@@éib? i ?\l}gng%chan o] SBF‘EE&% ABRETRT I por t i on,
the further bond pad circunferential portjion and the interconnect

ci r cunf emaquaﬁctﬁfgmhcﬁaclhagh%@ leng ayong® tthaﬂvm%@adeelﬁﬁvcaéé%rr?CB%maap or
connection between the respective bond pad circunferential portion, the
further ¢sonectgbelbend padrtesummfereatialmorigroly haondustive pextionrasaaged in the
circunferential portion. [0045] In an enbodi nent, the at |east one further
bond padviel ectrical -connection may extend fromw thin the further bond pad
circunferential portion along a surface of the further substrate to the
further [©0R8iuGtdrvempaditnient) thelpiaratity dflamil padecléotridah esnrieotichspasy elseder i cal
connection may extend fromw thin the further bond pad circunferential
porti on irfin@8y ost¥ide A BordBya @ircliffetdn@ial purtibre Such ARl Wed pIM@ILIBOSH bodl padhe at

| east one further electrical connection may be simlar to the at |east one
el ect ri cabetiONANEEeLilons TAGyabe | EuRAe frlth hekte@he Chhhdeabn, CBNEEE LOn may
al so be terned a trace. nge the at” | east one electrical connection as

nentionggdﬁﬁgMF?#?£¥%gh$L.hé further conductive portion nmay not

subst anti-a rther via or the further conductive portion may
not full i the respective sidewalls of the fugther .viia, there may be a
possi bi | ?"P gl‘}’ lplglr aPhsmg? PiER% ¢ g & Ei(u rrRer bo) dmfl)}éciﬁl gF %rctn?cll%qﬁ % g‘rlfﬁheeét ion to
be extended along the respective gne or. hore sidewal | s of the further via
%0 s 1t OXBRCGHIS EECRPR ATHREy O Hor N RERSES. BOFioor Bon ST ur t her
via.. [0046] In an enbodi ment, the at |east one further bond pad %jectrical
connect i SAUFRRIUCIRE prraRSeRnSH My be thegrme s the rsemipadyrier araigemprtyThe
connections.  Like the at |east one bond pad el ectrical connection, the
nunber ofurther seppeandsefer fgnghaentieayRlyde teineadiasiachip- connecti on may vary
dependi ng on design and user requirenents.

[0030] In an embodiment, the further semiconductor arrangement may further include a

further substrate. Like the substrate, the further substrate may also include a top surface

and a bottom surface. The top surface may be arranged‘ substantially parallel to the

bottom surface, The further via may extend from the top surface through to the bottom

surface of the further substrate. The further via may be of an uniform or changing cross-

éectional dimension along the length of the further via from the top surface through to the

bottom surface of the further substrate, or vice versa. For eXample, the further via may be

a cylindﬁdal portion or a tapered portion.
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[0047] In an enbodinment, the plurality of further bond pad el ectrical
connections may be arranged within the further bond pad circunferenti al
porti on swohottmabesthe plurality of further bond pad el eetriscabiomosvsect i ons
may be |inked at a common position. The conmon position may be a position
where sonme or all of the plurality of further bond pad el ectrical
.connections may intersect. Further, the common position nmay be a position
whi ch nmay overlap with the position of the further conductive portion in

the fur t[hﬁilg‘g%aan dnfiRh e N Bu R Q6B A uctdr REraRb ek ey Mfmdrundihes « bond pad

el ectrica nections may al so be arranged outside of "the further bond pad

i nf ti i. e, [ i
ol ot r1 cafingoin SRRl Bg Hithet ARk @Pul { Bt Yoot botitn BORRCEHS) 1 1 an

enbodi ment ,. the substrate.may.incl.ude a.material_sel [ oup
consi st itﬁﬁ W%i‘f‘?’cﬁ\

y ted froma;

LOBhe Pestoor b REESs Sitmet g Bt 5 GHen{ O BE 01 B
(GaAs), for, exanple,ln an, enbodi nent, the further substrate may include a
mat er i al PasEIoBAtdle Vido e difsiss Qfél%&m%&aé‘?ays‘?rl mEpRot ?‘itbétﬁﬂt-laé]é’rtﬁﬁni um
gal | i um arseni de (GaAs), for exanple. [0050] In an enbodi nent, the
subst r at semeeay the dismeieradithe via. b orflertesevaestiae space 08 the stapl ppgemshibhst r at e.
The substrate may be of a sathe or different configuration as the further
subst r atthe fi80G1Yial maprbee aligndil muhstantiale Aol actameeapsrasi ba vimpnindeude a
mat eri al” sel ected froma group consisting of copper, titanium tungsten,
chr om uniteknhedt usortion @k ahay alvedapnsubstanfidly extnthkevia [£005RF ihreremnect
enbodi nent, the further conductive portion may include a material selected

froma gspuen.consi sting of copper, titanium tungsten, chromum tantalum
ni ckel, ‘alum nium for exanple. [0053] In an enbodi nent, the further

conduct i 8380t 08mPEHmRE:, He MrBaTBorictilie! fRAGNEIIML irdkr 4. L@ monductive
portion. The further conductive portion may be of a same or different

conf i gur oaotnid\?&iv%spo%, GRO AR YSndROEe Rtion may partially or substantially fill the
further via depending on design and user reciuirem(ants.
[0033] In an embodiment, the further via ﬁay include at le;ast one sidewall. Like the via,
the a‘t least one sidewall of the further via may extend in a direction substantially
perper.ldicular to the respective top surface or bottom surface of the further substrate.
[0034]‘ In an embodimen;c, the further conductive portion may be arranged along the at
Jeast one.sidewall of the further via. The fuﬁher conductive portion may partially or
substaiﬁtially line the respective sidewalls of the further via: |
[0035] .In an embodiment, the stack arrangement may further include a further bond pad
portion ;Hanged between the further semiconductor arrangement and the interconnect
portion." "
[0036] 'In.an embodiment, the further bond pad portion may be same or different from the
‘bond pad portion.

[0037] In an embodiment, the further Bond pad portion may include a filled portion.
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[ 0054] In an enbodi ment, the bond pad portion may include a materi al

sel ected froma group consisting of copper, gold, titanium chrom um

t ant al umwoi2oki@legezal um ni um for exanple. [0055] |In an egbsd2om@rboost he
further bond pad portion may include a nmaterial selected froma group

consi sting of copper, gold, titanium chromum tantalum nickel,

al um nium for exanple. [0056] In an enbodi nent, the bond pad portion naybe
of a same or different nmaterial as the further bond pad portion. The bond

pad port (@38 BYaPémBidiRe2 iR RFtheH §dndRAHoRRIAThSpRRIden RsthéKordWaiher bond
pad portion.,” [0057] In an enbodi ment, the at | east one bond pad el ectri cal

connecti ingl i al | ect - : . i.sting of
coppor . ooyiRbenll Mffo? LA B 158 AR HQMERES Pl e (Dhel ampl c.
[ 0058] | n_ enmbodi ment e at least ope further b d electrical
connevt | BRORJEARE b ond Sfiafie S dont PR i GO pOREm AT g5y
0BT e e DTl Noob o S S o Rl a2 ©
may be of a sane or.different material as the at |east one further bond pad
el ect ri ceircusgpieatalipgriontp ghefurthercopdyshze perignpad el ectrical connection may

be of a sane . or different configuration as the at |east one further bond
pad el ecf0038kin spembediingnt, the second distance may vary depending on design and user

requirégn@nt. For a via diameter of about 56 pm, the second distance may be in a range of
about 2 pm to about 5 pm.
[0040] In an embodiment, the further bond pad circumferential portion may at least
partially surround a further opening of the further via. The further bond pad
circumferential portion may be positioned on ér a};ove the further substrate such that the
furfhér’ bond pad cil;cumferential portion may at least par’cilally or substantially surround
. the fut;t'hér opening of the further via. |
In an e.mb‘odiment, the further bond pad circumferential portion may include a thickness
greater than a thickness of the at least one further bond pad électrical connection. The
differehcé in thickness between the further bond pad circumferential portion and the at
least oﬁe bond pad electrical connection may ‘Vary depending on user and design
requirements. The ratio of the thickness betweer; the further bond pad circumferential
portion and the at least one bond pad electrical connection may vary depending on design
and user requirements and equipment capa‘t;ility.
| [0'0441]‘ In an embodiment, the further bond péd circumférential portion may include a
"cfoss;sec'tional shape selected from a group .consisting of square, hexagon, circle, for

example.
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[0060] In an enbodi ment, the bond pad circunferential portion may be of a
sane or different material as the at | east one bond pad el ectrical

connect i omwo 20hw9bsnd pad circunferential portion nmay bepofi/sg2e@mmeosor
different configuration as the at | east one bond pad el ectrical connection.
[0061] In an enbodi ment, the further bond pad circunferential portion may
be of a sane or different material as the at | east one further bond pad

el ectrical connection. [0062] In an enbodi nent, the interconnect portion
may i ncl jedg2eR dDtabomhehd e GRMRPYA pdPbir@XdERhgal Joifod H{agriﬁﬁﬁﬂé hic
conpound may 1 nclude a Sn-1n all oy WItR a nelting point < 156C. O her

i nt er met LC ! n y .l ncl -gol d-i.-0di I Auln2 (with
o ol 1 rigls; oA RSt ok I BT IR, P on s SO UhIBT ALBT
484C), a Itd-t.i n, al | OéBArﬁsn with a nelting point of about 312C), and a
gol di ndi RFStFHIne] BIAmEeHPH S5 % PEWi t h- a el ting poi nt of about 431C). [0063]
In an e iment, the jinterconnect portion may ipclude a material or a
conbi naﬂﬁgg&] Al Rbogiment, the dudher bapdapagt siprrrtstial PREIOS: MAYnVayndi um
silver, gold, copper, for exanple. [0064] In an enbodi nent, the

i nt er condriendips pr devien pkussbreauisaEenti Fos ariedianetenet hopt SORM, theduitprt her
bond pad circunferential portion may be of a sanme shape or a different
shape delpmddiadgiropmfesentiabpeftior giayinaledgui sresseseetiona] doeBiion in the rergsedi nent, a
bond pad design for |ow stress in m crobunps on TSVs nmay be di scl'osed.

[ 0066] | sboan2 erbdibo® umt hi n i nt erconnect portions and mni crobunps | ocated
above TSVs may be subjected to an additional tensile force on

post - f or [pel4on GROLPEHitent, 088 ASINBLRhAT Fad THEuTcRHRAL hoktibriChiyThy cause
the copper in.the TSV to contract nmuch nore than the surrounding silicon,

result | NghpbidnfallyORRled Siay M iftboiRBL [AGKIERGN. JdHiof PR Ghe idnd Ba TSV, The
vertical contracti may exert a tensile stress in the Interconnect portion
or joint,. increasin he ,li kel i hoad i . f .QlL.nt. ' ituation
of hi gn St BTEeRRRaIo el BabMBE e bohdhad iR pBity, mhdhd LoD
decoupl e _t he. i.nterconnec rtion fromthe TSV such that contractiqQn of the
copper ?hon{aﬁé’dfé‘\?“ﬁ?e‘ﬁﬁﬁ pg‘%&ﬂ?ﬁ& £ Bwfcc?n{l?f: C]I‘E)‘flﬂftce?ené?ﬁ}ﬂﬁrg?? B}W(ri’gs‘& ts show
that with the proposed pad design, maxinmumtensile stress in the .

i nt er confimalar %[iltf expmt ﬁws-agc(t’lpgg mﬁgs1%orrl“31e ggpgstive bond pad circumferential

portion, the further bond pad circumferential portion and the interconnect circumferential

portion may be sized so that there may‘be an overlap or connection between the
respectivé bond pad circumferential poﬁion, the further bond pad circumferential portion
énd thé interconnect circumferential portion. .
[00451 .In llan embodiment, the at least one further bond f)éld electrical connection may
exten& from within the further bond pad c'irc'umferentiai pbﬂion along a surface of the;
further substrate to the further conductive portion. The at least one further bond pad
electrical connection} may extend from \;vithin the further bond pad circumferential
porti(;n in any suitabfe manner to the furthef conductive portion. The at least one further

electrical connection may be similar to the at least one electrical connection. The at least

one further electrical connection may also be termed a trace. Like the at least one
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[0067] In an enbodi ment, when a thin interconnect (i.e. interconnect
portion) such as an internetallic bond or a m crobunp nmay be placed on a
TSV, the werga/@etrracti on of the copper in the TSV maypcesehoiojionood7t ensil e
stress exerted in the interconnect portion during post-formation cooling to
room tenperature. Decoupling the contraction of the copper in the TSV from
the internetallic joint (i.e. interconnect portion) would decrease the
tensile stress exerted on the internetallic joint and enhance the
reliabil] : Je: Pl : : n an
enbodineﬂ%%ngﬂé%gggggégggﬁ%@#ﬁﬁ%gkﬁkﬁﬁﬁBgﬁﬁqgg%&gg?g%%ﬁg O§L$3§%Lﬁ% a bond
pad circ I i ortlan _and .at .|l ea one..bond..pad el ect.ri c

connect i %Sﬁ%fybdirll &gepg# hglf Ve uoﬁftg? gur@egfgo%dglﬁ“(eo%mﬁa% e n@%téful*ynﬁe%fhg h there
may not be a .direct contact_.or connection .between.the bond d .

1T cunt cPSICHSS SHoMET AT Sitofore’ LBy ere MRt Fraiiplalop diiap et bue
circunferential portion may be shaped such that the bond, pad

ci r cunf efiEthey ]a‘ngb?ﬂ plesiripal\rornpsEPm iR PaFXigndsdralongnide rewectivg onecdipPiEt el y or
otherwi se, but may not be in contact with the via. The positioning of the
bond padsig¢wallsrifehe further visototdson bgiin lsonteetpeich thecfurther apnduativg pogticayinh t hat
the bond pad circunferential portion and the via may be coaxial. Electrical
connect i thetfyrtheetvisgen t he via and the bond pad circunferential portion may
be provided through the presence of traces or bond pad el ectri cal

connect i og6Min &b efiidydibnt, hhameleasdt vab fufikertond fad iU Bbaieeidn alayporti on.
One possi bl e design may be a ring-shaped bond pad circunferential portion.

Wth thigcrigs ia&ﬂuraﬁ?%ﬂ: faithér Bohd tHhe cleBirRAICOMNS GNP qlikd D8 AT BAsVEife Ko St i ck)
only to the bond pad circunferential portion and not the traces or the via

positio R BRIV EAnechibl ﬂé'bhﬁfrnbérhgf deqiRashd Rond BondRe Delwegn the

u n
i nt erconnect portion and the bond pad circunferential portion may affect

bond str 0, - W dtih . -shaped bond pad

ci rcunf ergée?]%%éﬁéoln%%}ﬁ/iﬁg He%égﬁwgoﬁ dggg%%&)%sleg@ﬁ%%ﬁ%ﬁ? away fromthe via my
be para t hat b ha OF 1 ked dyring. a design process for
ot Lot o1 MOSTRH TR BE B S e sl s e g BRT 88T vel y
decouple the yia_ fromthe interconnect portion, such that_ the interconnect
por ti on EAPERL. Wit f@cb@@%&%@ﬂ%ﬁm‘l}“&g‘?}l‘% Bt ak e ali¥rafi on in
the TSV. This may result in significantly decreased tensile stress. This
pr opos edfuibsy Gandrgpd nelectiign) glopBeCHAYS ARAY] Ez'? diwked fah sy FIBRIOB PAsHioatIde| al
cost. Fabrication of the bond pad portion may only involve a change in the
mask des¢agrmoq poddin Mprhe 2 postigvwhere gewe or @b@fit‘h@nétralw efvfusthembandznald
arrangenment 102 including a bond pad portion 104, the bond pad portion 104
i ncl udi nglecrita nebnpedions meynhereot. iFarthpothd comibOB pasition diaygbd @ pition

enbodi ment. [0070] .The stack arrangenent 102 nay include a sem conduct or
ar r angenwhich b4, ovieflgp séthitieopiditioh of therfuangeordictitOfortioe inte figtheaviubst r at e
110; a via 112 forned through the substirate 110; and a conductive portion

114 arr apo4s| InNad BRbydithentl Zhe JIORIISE o€ Rirfef BOGEpRNEleditldal BRYndddbh /lay! NCl ude
an interconnect portion 116 arranged.below the via 112 and the bond pad

portion AQdbartARgedoRShYeE thd RRMSE BhELPAH Gl AmBlehAIGEAEMH skfBhantet he

i nterconnect portion 116. The bond pad portion 104 may I nclude a bond pad
circunfe 4 al | 0 ‘ . ti i tia

W th 1 eoaity ot e Mbust 190X ERRAR S ofheck B e Yo g Batotef 1t il
conductiye.portion 114; and at |east one bond pad el ectrical connection 118
extendiném? omwi thin the bond pad circunferential portion 106 to the
conductive portion 114. The interconnect paortion 116 may be arranged away
from t heltBgficlcen 5o pdiment ihe ubspty RarensBidg AyRateHs selestpdr gom 7 6972] | n

FIG 1A, the conductive gortyon 114 may include a solid portion or a

subst ant ¢aasisiing jaf| glicqro (B0 piligpn-germenipns (BisEaht saliung-arsenide t (@A) afor12.
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[0072] Further, the interconnect portion 116 may include a solid portion or
a substantially filled portion. The interconnect portion 116 may include a
Cr oss- secwoanal09sdzape sel ected froma group consi sting etCrsgasmnmpoosexagon,
circle, for exanple. [0073] The bond pad circunferential portion 106 nmay
include a thickness greater than a thickness of the at | east one bond pad
el ectrical connection 118. [0074] The bond pad circunferential portion 106
may at |east partially surround an opening 122 of the via 112. The bond pad

circunf eggy %ﬁ;!l@h R0&hb Am&S ’%%%llééi’n gbﬁ’s@‘éte%@ ffettld@'a xﬁQ@HQ s@ﬁ@te@?ron% a

si ngl e contrnuous portion. pad ci rcurnc erential portion 106 may

it/ Sggﬁgﬁéc&sféﬂn 68 8L Al %@{aﬁ%ﬂ S en[u?e E%]AS%T) d&tamhf‘e{ist one

ricaf connecti on rom

circunfe n 10 surfa of t he bstrate o the
conduct | VB b RbidHhedy dhSptiud g B—@ﬁaalas&réf e Bafridofibee i on 118
may include a pluraljty of bond ad el ectri connectigns 118. The

pl ur al i t §riBer WOl ceTbeTals BaY %eﬁm&a@ﬁ %ﬁ qrent opplicyiation psthg UrthErt hin t he
bond pad circunferential portion 106 such that the plurality of bond pad

el ect ri cawbstedignect i ons 118 may be linked at a comon position (not shown).
[0076] The stack arrangement 102 nmay further include a further

semi condi#05Hr nzanretgpelimeert, the 4omtucavrgeutidemeyindiale ametevarmekected fomt aon 116.
The further sem conductor arrangenent 124 may further include a further
subst r at grodR Gondiidg df coppers tinakng uirgsigenemdmid?, tamylubi) midkel, alupdhiude a
further bond pad portion 128 arranged between the further sem conductor

ar r angenpptxahg &and the interconnect portion 116. [0078] Unli ke the bond
pad portion 104 which may include a partially filled portion, the further

bond pad[r(])ﬁgf U0 b diBYntl A6 FutelRr @orﬂﬂ@tﬂe‘%&‘ﬁﬁl fn\iy flﬂclldd%% RRELAIQReckpVeVer,
the furt bond pad portion 128 may also be of .a simlar or different

confi gurﬁ&hogl gfr&%ncgmstfﬁ%ngf Q%ep thtgﬁlgﬁjl jtlQn%sten chromium, tantalum, nickel,

alum1mum for example.

[0053] In an embodiment(, the further conductive portion may be of a same or different
material as the conductive portion. The furthér’ conductive portion may be of a same or
different configuration as the conductive portion.

[0054] In an embodiment, the bond pad portion may inclucie a material selected from a
group consisting of copper, gold, titanium, chromium, tantalum, nickel, aluminium, for
example.

[0055] In an embodiment, the further bond péd portion may include a material selecteci
from a group consisting of copper, gold, titanium, chromium, tantalum, nickel,
alumihium, for example.

[0056] Irul'an embodiment, the bond pad poi'tiog may.be of a same or different material as
the fﬁrther bond pad portion. The bond ijad portion may be of a same or different

conﬁgufation as the further bond pad portion.
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[0079] In an enbodi ment, the further bond pad portion 128 may include a

t hi ckness sane or different fromthe thickness of the bond pad

ci rcunf erwot2oalooport i on 106. [0080] The further bond pagcpsctiomo®id nay

i ncl ude any suitable cross-sectional shape selected froma group consisting
of square, hexagon, circle, for exanple. The further bond pad portion 128
may i nclude a cross-sectional shape sane or different fromthe bond pad
circunferential portion 106. [0081] The further bond pad portion 128 nay

vary depﬁmgﬂnﬁ efERHGBn AN 3Kt fo%%h& S9% Bicetrich0QBdLcton R4y mekadihment,
the substrate 110 may incfude a material “sel ected froma group consisting

nct ude arerB| el ERT AT T ok in STOPS, A0, AHEbAEpoifihy Bhfide® TR

silicon- %e% |um 0I i u rseni de (GaAs) for exarrpl e. The substrate 110
may be o &S ? mat erial as the further substrate 126. [0083]

In an enbodl rrent e condu ti v porti o i nclude a materi al
sel ect ed¥P8hin ap Wg%m@%st 32l St(?Pech%lEfé Haﬂaﬁrﬁl?ﬁ’ﬁlc GRYECRP ¥r oni um
tantal um nickel, alunminium for exanple. [ 0084] In_an enbodi ment, the bond
pad por t inekd 1@4namah8ﬁ1@¢tad|£roal frEXoEP icansisiiap OF cerper.r 4ok, élt@f"émp‘*@f‘é‘ﬁ%tl ng of
copper, gold, titanium chromum tantalum nickel, alumnium for exanple.
The f urthatallmmnnblwhdhpmnmnmrfml@@mmy include a material selected froma
group consi sting of copper, gold, titanium chromum tantalum nickel,
al um ni ufe059F b are abpditmen{, AB ] least Dhe bivad gad aldctpioalt ¢coamnecdtidd may bbef af a sane
or different material as the further bond pad portion 128.

same or.different material as the at least one further bond pad electrical connection. The

at least one bond pad electrical connection ,niajr be of a same or different configuration as

the at least one further bond pad electrical connection.

[0060-] In an embodiment, the bond pad circumferential portion may be of a same or

different material as the at least one bond pad electrical connection. The bond pad

circumferential portion may be of a same or different configuration as the at least one

bond pad electrical connection.

[0061] In an embodiment, the further bond p_ad circumfereﬂtial portion may be of a same

or different material as the at least one further bond pad ele}ctlrical connection.

[0062] In an embodiment, the interconnect portion may include an intermetallic

compound. For example, the intermetallic compound may include a Sn-In alloy with a

melting point < 156°C. Other intermetallic compounds may include gold-indium alloys,

such as Auln, (with a melting point of about 484°C) and AuIn (with a melting point of

about 484°C), a gold-tin alloy AuSn (with a melting point of about 312°C), and a gold-

indium-tin alloy AusIn3Snz (with a melting point of about 43 1°C).
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[0086] In an enbodi nent, the at |east one .bond pad el ectrical connection
118 may include a naterial selected froma group consisting of copper,

gol d, titwoi2anyoegdsrom um tantal um nickel, alum nium fPor/sezenpbes7 [ 0087]
In an enbodi ment, the bond pad circunferential portion 106 nay be of a sane
material as the at |east one bond pad el ectrical connection 118. [0088] In
an enbodi nent, the interconnect portion 116 may include an internetallic
conpound, for exanple Sn-In, Auln2, Auln, AuSn, Au4ln3Sn3. The interconnect

portion fbd63"RY ah NGhBIEmETBAE NhRtcoRfiec® ST NRLY QRclede NBLSHdAL Sorsgl ect ed
froma group consisting of gold, titani-um chromum tantalum nickel,

| um ni .OF . | ; Do ti
Trbr ¢ e s AT Eralk 3300 huf SUBOAFRARg of 6, Wl o IE SOl Pl o

128 may be of .a sane _shape or a different shape. [0090] In an enbodi nent,
the i nt ¥ P8I FBPE on 116, the bond pad circunferential portion 106, the

further bond pad paqrtion 128 may be verticall i gned tpgether or may be
ar r angedl? g‘&] t%e?ﬁnqioﬁg?@tﬁé? “ﬁglé%‘ineﬂéﬁ%‘tt‘o% 3}?&36&3@6 ﬁﬁcﬁfegﬁé’é‘ Roson,

i nterconnect portion 116, the bond pad circunferential portion 106 and the
further thederthsahondpad grrupdereniia) pomjonmpay be¢ sERsshars ep? diflerpnbshapee st ack
arrangenent 102 along A-A" as shown in FIG 1A according to an enbodi nent.
[ 0092] Tdrpehdinglopaskr end desgreregwirdnadntporti on 106 may at |east partially or
substantially surround an opening 122 of the via 112. The bond pad

ci r cunf ej0665] Il anpeartioidoment,6baralypaid nlesigrd for dow istress limmighbypepandTHEs ofiya si ngl e
continuous portion. The bond pad circunferential portion 106 may include a
cross- segd digdlededdi mensi on or width (w) which may vary dependi ng on design
and user requirenents. ‘

[0066] In an embodiment, thin interconnect portions and microbumps located above

TSVs 'may be subjected to an additional tensile force on p'bst-formation cooling to room
temperétl;_re. The mismatch in CTE may cause the copper vin the TSV to contract much
more than the surréunding silicon, resultiﬂg in a localized vertical contraction of the
copper iﬁ the TSV. The vertical contraction méy exert a tensile stress in the interconnect
portion or joint, increasing the likelihood of failure of the joint. This situation of high
stress in the joint may be overcome by a bbnd pad design which may decouple the
interconnect portion from the TSV such that contraction of the copper in the TSV may
not traﬁsmitted to the joint. Simulation results show that with the proposed pad design,
maximum tensile stress in the interconnect poﬁion may decrease by about 50%.

[0067] In an embodiment, when a thin interconnect (i.e. interconnect portion) such as an
intermetallic bond or a microbump may be placed on a TSV, the large contraction of the
copper in the TSV may result in a tensile stress exerted in the interconnect portion during
post-formation cooling to room temperature. Découpling the contraction of the copper in

the TSV from the intermetallic joint (i.e. interconnect portion) would decrease the tensile
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[ 0093] The at |east one bond pad electrical connection 118 may extend from
the bond pad circunferential portion 106 along a surface of the substrate
110 to thwoconehedsrve portion 114. The at | east one bonacpsd2eiomodost cal
connection 118 may include a plurality of bond pad el ectrical connections
118, for exanple two bond pad el ectrical connections 118 as shown in FIG
1A. The two bond pad el ectrical connections 118 nay be arranged within the
bond pad circunferential portion 106 such that the two bond pad el ectri cal

connect i QRgs ddBtelBh B8 ihieHkQsiliatoidt GAIERHANBO el JeRibiliglef hOrnR¥AGRIE, the
two bond pad el ectrical connections 118 may be-arranged such that the two

bond pa LGl egpnections 118 may be arranged substantially
perpendﬁgﬁkgﬁf{%&%gé% other. The two bond pad el ectrical connections 118

e 1 1 mica OB BBl e 2Bt B i A e hor OB 008 e

centre of the band pad circunferential portion 106 may correspond.to the
ocat | orPBH! RAICIEGRICHTA PO, 1o icast RRE PRES pEd cTBical GRIHTLH ABE oA shows
a top view of a bond pad portion 104 including a square-shape bond pad

ci r cunf epeadtnad | cirgupisreial pertign &gy dieretia W}’e‘gﬁ@@%ﬁaﬂt;beﬁ drech POREWS a top
view of a bond pad portion 104 including an octagon-shape bond pad

ci r cunf egresominedtiopchetwenn thedoad ped dimgmiesendial potioniandthe coprer-fitled girows a t op
view of a bond pad portion 104 including a substantially circul ar-shape
bond padlled rboudf pacenticainfgpential qrord@6 agc dredishaped oswwh @b otdienbortd pa®095] The
bond pad circunferential portion 106 nmay include any suitable shape

dependi ngraamfersatial poticdasigsubsagtiallyeaeousd teovia,eonipitely drlvehdpwized, aad
circunferential portion 106 may include a single continuous portion like in

FIG 2A @pflnbl Ge 8 Boffac@with uh@hid. YTiRf pdditRmfit éfNhe WonR Ofadi @Rmniféd@idln Fl G
2C. [0096] FIG 3A shows a top view of a bond pad portion 104 including a

ci reul arpoﬁ{i&%ﬁnq&ﬁtea%g (% Jig m&?%%a&ﬂ it REHbALPadl QRuAIG RN JoRRH B eCt ri cal
connections 118 arranged in a first design according to an enbodi nent; FIG
3B sh . [ f nad ' ' ' ' h

oot el VR TR BY Bl R0 BRELLAR, AL Glo o i Wl e

circu por 0 el ectrical connections

118 arranged . n a.second design accordi ng to an enbodi nment; Fl 3C , shows
2 on oAt R R N B O ol i BPaSER R RS o Bof Ay’ g
circunferential portion 106 and a_bond pad electrigcal connection.118 with a
third deeé?ﬁﬂcﬁ&egﬁlwlﬂ@s VBR H?%ﬁffgn[%g?? paceeiroymigtegiigl pprtion.
ci rcul ar-shape_bond pad circunferential portion 106 with two bond pad
el ect ri cane ppwHde dpogrs mpy degy F&%r@@d’e%bf’ﬁq? Raqd pEcyRigEenBaldP o UYHB MRist i al
portion 106 such that the two bond pad electrical connections 118 may be
| i nked adesigng thenisintpusthe iiafarcede:ct Phgionvipa 3t (padick) eslyrtocthr beatmedt i ons
118 may be arranged substantially perpendicular to each other within the
bond padciciunderahitial @ottioal andaot thenrat@cor thOV@Ppsikbiad i8 Betwesn. Nhowdlyathei r cul ar
shape bond pad circunferential portion 106 with two bond pad el ectri cal
connect i dytseaddB WndRigg eflean Beieent ke bintedcqnaectCipoaionl emdntthel bgadr tpadn 106
such that the two bond pad el ectrical connections 118 nay intersect or be
linked adiranFenRd foafdr iy aki8& bolldeviRngYy HE®ewd?, BRGkIdHO R of tHeGitlgar bond
pad el ectrical connection 118 positioned at the intersection of the two
bond pa i REE ( GRIRY h G thel
addi ti oﬁsa},‘i?1 b%ﬁh‘?ﬂ‘{f)g&g el ectri %%j%gﬁﬁe%{wglg%iw nayn%gﬁgfaihggeffj&\?\/iﬂ%ehhg he
osition_of ;th nducti ve (AN Iy 1) ' h SO as
b Mm@ be' Baraie Psf oY SnBP bk %ngé‘d‘)tor %ngwa@}]&gggn%égggﬁ( gx%tces% )

to allow a bigger surtace area for ctonnection e portiron. The
addi tional, .bond .el ectrical copnecti.on 118 nm f.a sui t abl e shape
or size %ﬁ@ﬁ’&’ﬁﬁ@ﬁﬁlﬂé’é‘ﬁ bé’Hgmgea%‘iaB&‘ ﬁ&ﬂh?#@ﬂ%‘?‘lf’?& el[%%ﬁgﬁﬁly I%%@up% %ghovvs a
circul ar-shape_bond pad circunferential .portion 106 and bo

el ect ri cUp Foghihe ARtPISATIPERP RO, such "Il?iitr‘ge B P OEHAN HYY ?%“%Egéﬁggﬁi ment .

The bond pad el ectrical connection 118 may be of a circul ar shape as shown
in FIG 30 ¢onseetinh off thyrroaflestiya betionhiaghe 45 Vs Hdinmay resulisin Bgnifietlyp,
However, the bond pad electrical connection 118 may al so i nclude any ot her
sui tabl e shapes. The bond pad el ectrical connection 118 nmay be positioned
or sized so as to be in contact with both the bond pad circunferenti al
portion 106 and the conductive portion (not shown).
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[00100] FIG 4A shows a stack arrangenent 102 with a first configuration
according to an enbodi nent. [00101] The stack arrangenent 102 in FIG A4A
may be siwDlarydasthe stack arrangenent 102 in FIG 1A wcirisceim/odeost er ence
such that in FIG 4A, the bond pad electrical connection 118 nmay extend
only fromone end of the bond pad circunferential portion 106 to the
conductive portion 114 while in FIG 1A, the bond pad el ectrical connection
118 may extend from one end of the bond pad circunferential portion 106

across t e r&entidatile@reRO ThisPropblél IQiAMAPRAShYAvERT RlditfRAsl %?H&ti%ﬁd

circunferential portion 106. Any position, design or numnber t he bond pad

electric C | .18 SSJ . b

ci rcunf e(r?ljenr}'#{alﬁle%f)s?ﬁ& B%A%Bg%yeegcgﬂc%dgg@g%@gn{ag%géﬁ &c‘?ﬁqg%e[)%‘gtr Cion 114.
[ 00102] FI %‘d4B shows a stack arrangenent 102 with a second configuration
accordi n‘&"‘%o%%%nbodi ment. [00103] The stack arrangenent 102 in FIG 4B
may be sjm o the stack arrangenent 102 in FIG 4A with the difference
inyt he p@%%%‘rﬁn@cﬁ OFha C§‘§W‘?F6‘rﬁ’8§c¥‘8¥” r} SAtE ARPRECTEAL éﬁgﬁj inghdingad pad
portion 104 relative to the interconnect portion 116. There may be a
further bpndrradeprrion d04.Hbe ppd pad) pertionHd4cpeludiagia/kondorad; erpumterentiplt he vi a

112. ‘
portion 106 according to an embodiment.

[0070']-The. stack arrangement 102 may include a semiconductor arrangement 108, the
semiconductor arrangement 108 including'a substrate 110; a via 112 formed through the
substfate 110; and a conductive portion 114 arranged in the via 112. The stack
arrangement 102 may further include an inteféonnect portion 116 arranged below the via
112 and the bond pad portion 104 arranged betwe;:n the semiconductor arrangement 108
and the interconnecf portion 116. The bond pad portion i04 may include a bond pad
circumiferential portion 106 arranged at least partially circumferential with respect to the
via 112 a;c a first distance (d) away from the conductive portion 114; and at least one bond
pad eléétn'cal connection 118 extending from within the boﬂd pad circumferential portion
106 to ';[hé conductive portion 114. The interconnect portion 116 may be arranged away
from thé conductive portion 114 via the bond.pad portion 104.

[007lj In. FIG. 1A, the conductive poﬁion 114 may include a solid portion or ;1
substantially filled portion which may substantially fill the via 112.

[0072] Further, the interconnect portion 116 may include a solid portion or a

substantially filled portion. The interconnect portion 116 may include a cross-sectional

shape selected from a group consisting of square, hexagon, circle, for example.
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[00104] In FIG 4B, the sem conductor arrangenent 108 and the bond pad
portion 104 may be arranged bel ow the interconnect portion 116 unlike in
FIG 4A wbena/ibes7sem conduct or arrangenent 108 and t hechsedopadoopgorti on
104 may be arranged above the interconnect portion 116. The sem conduct or
arrangenment 108 may be arranged at any suitable position relative to the

i nterconnect portion 116 dependi ng on user and design requirenents. [00105]
Further, as shown in FIG 4B, the via 112 nmay include at | east one sidewall

120 ( depﬁﬂ?ﬁgnﬂie%bntd d%ﬁ%@l?lferérﬁﬁf gorggry 1@@&&19 iRQudP Sidihel R0ReSthaeyal | 120)

and the conductive portion 114 na arranged al ong the at |east one

si dewal I1;hi]' Oesgfof Héea\}v\fé o]h]é%oﬁcﬁjg%deél%?#icfai Q%%%& ‘PlfS the via 112 may be

substantial Ty holTow. 'S nmay er romthe conductive portion 114

in FIG wher e, t he conductjve porti.on 4 may,substantially fill the via
112" Lol ieCooubofh st itetuBlbon PR 15 At ot Jnr el sifped
configuration according to_an enbodi nent. [00107] The stack arrangenent 102
in FIG Qmmmyl%@eo%mﬁ\rlarllﬁoTle%borsdt%?@kmaqu%f?rg%%rﬂoﬂml@inw@claée §ith the
difference in the design of the further seniconductor arrangenent 124 and
t he cor raspbwmdhape fod theeof poinglopsentipoees pertiong Thehopdarad ¢irpapderspfialpe a
difference in the design of the interconnect portion 116. [00108] In FIG
4C, the fartiohtd6 mepveynidpetding ardesiggendnser timmygntsncl ude a furt her
substrate 126.° The further sem conductor arrangenent 124 may include a
further [0025]17KE 4toleng nk bohd @ad wletttiesl @mbadtioat i 81dsy attend fibnr thiedrond
conductive portion 142 arranged in the further via 140. The further

conduct i y@ ARfubiferendAZoMioh SoPsbankisatthee b the subgratdil thes thei dndddlive Thi s may
be unli ke the stack arrangenent 102 in FIG 4A where the further

For oM 14O IBG A LS LU USSR 11 10
further é(f tﬁ)nﬁ%@iﬂ electrical connections 118. The plurality of bond pad electrical connections
118 may be arranged within the bond pad circ#mferential portion 106 such that the
pluralify of bond pa& electrical connections 118 may be linked at a common position (not
shown).
[0076] The stack arrangefnent 102 may further include a further semiconductor
arrangement 124 arranged below the interconnect portion 1 i6. The further semiconductor
arranéement 124 may further include a furthe1; substrate 126.
[0077] The stack arrangement 102 may further include a further bond pad portion 128
arranged tbetween the further semiconductor arrangemeﬁt 124 and the interconnect
portion 116.
[0078] Unlike the bond pad portion 104 which may include a partially filled portion, the
further bond pad portion 128 may include qﬁ substantially filled portion. However, the

further bond pad porﬁon 128 may also be of a similar or different configuration from the

" bond pad portion 104.
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[00109] In FIG 4C, with the presence of the further conductive portion

142, the further bond pad portion 128 may i nclude a further bond pad

ci rcunf erwotzoaloporti on 130 arranged at | east partial | ypciscaofmo@st i al

with respect to the further via 140 and at a second distance (d2) away from
the further conductive portion 142. The further bond pad portion 128 may

i nclude at |east one further bond pad el ectrical connection 132 extending
fromthe further bond pad circunferential portion 130 to the further

conduct i 7B dnéinbned 4 Hink Bod d péftion! X8 NHloIRAGa BiiEIGHIY BERN | @

portion 106 may al so be arranged at l|least partially circunferential with

respect : i mﬁ%ﬂ t i L ¥l gmﬁm fromthe
conducti@ghg%G??%ﬁm%%ﬁ. g%fﬁﬁgﬁkéﬁg?ggée Ed%?ﬁ%&%ﬂ e tﬁé same or
differen om the.s nd_di st ance,{d?) . I r espondi ngl t he d pad

el ectri cgotsggﬂfﬁee@ﬁhgﬁggrfgp i orﬁ%n g%g(nﬁnfi fncc%%le&lnyg elrtag)rll o S'Teéﬁ%?aggﬁarpgm t he
further bond d electrical. connection 132 as ] ang.as the. r ective bond
pad ol ectATEes HEBnh SEIPOTPIEIEHNG O FUATHEX BB o B SeArpleal TEJPFRE | on 132
may be in contact with the respective conductjve portion 114 qor further
conduct i Yendopad pegHion 428 meup inelydery propseyectionad shapeeramsnetediffersst ficghthe16 as
shown in FIG 4C may include a partially filled portion unlike the

i nt er conbestpadsircwoferantizl pertionddd in FI G 4A which may include a
substantially fully filled portion. The interconnect portion 116 as shown
in FIG [Mo8tkYhe Matthedeband pat eponnESt nayr cuyfdepenting lon pdasignoand] 3der
surroundi ng-a hollow body.. The cross-sectional dinension or width of the
i nt er conpgaireédteunf erential portion 134 may be. conparable to that of the
cross-sectional dinmension or wwdth (w) of the bond pad circunferenti al

portion a82Pm doentddihbar theemskuRRd 10 i undledeNnhlialPRldted Froks grdup0112]
FIG 4D shows a stack arrangenent 102 with a fourth configuration according

to an enbadiARRtor s[ilg&ﬂ,l%sﬂlic&li'%eﬁﬁﬁﬁ}ﬁa AoF ARGAFHE Nthel AatHel shibsate? DdTRayDE
simlar to the stack arrangement 102 in Fl 4Cwth the differencé in the
filling of e f r ugt iV [ - ' fusther via. 140 and
t he Ieng?ﬁhgg"%ﬁ%ﬁéggtﬁ%%&%bﬁghbgdggﬁ%éggﬁéﬁ égﬁﬁgg?ig%&§§%ﬂ¥#%ﬂ%’he
further bgopd pad cir renti al tiogn 130, to the further canductive
bor ¢ 1 on 43Pl CHASEIBM bR e s (it B oy ik o B | cast
one sidemalllfzo apd.t he furt?gr conductive portion 142 may be arranged

al ong t hBatgrial asdhe T Yb§EHENFO 120 of the further via 140 such that the
core of the further via 140 may be hollqw. In this regard, the further via
140 may 983kl aypmodiment dheconduetive pastiomd 14 anydigelude e peeralowsleced and
this may be different fromthat as shown in FIG 4C where the further via
140 may femsabmoemcoadistingf pf lcepbewi titaniuhe thugstdne eyt ttantalupo mi¢ksh 142.

aluminium, for example.

[0084] In an embodiment, the bond pad portion 104 may iﬁclude a material selected from
a group éénsisting of copper, gold, titaniufn, ’éhromium, tantalum, nickel, aluminium, fo;
example. The further bond pad portion 128 may include a lﬁaterial selected from a group
consisting of copper, gold, titanium, cihror‘nium, tantalum, nickel, aluminium, - for
e;(ample.

[0085] . The bond pad portion 104 may be of a same or different material as the further

bond pad portion 128.
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[ 00115] Further, because of the partial filling of the further via 140, the
| ength of the further bond pad el ectrical connection 132 nay be shorter

t han t hatwoftiwedsurt her bond Pad el ectrical connecti onprt3RGasiogh@sn i n
FIG 4C. However, the further bond pad electrical connection 132 as shown
in FIG 4C. may also be of the same shorter length as shown in FIG 4D as

| ong as the further bond pad circunferential portion 130 nay be in contact
with the further conductive portion 142. [00116] FIG 5A shows a gl obal

nodel 50?%8@1;11@& teRbodRRnRNGE R Meast Qe L H¥RE UHaNH e &riBANChnRETioROT 18 Qﬂy( not
shown), the bond pad portion including a bond pad circunferential portion

accordin ‘ i ; - . a

hi ghl i gh?lg Qﬁgp?ﬁgggﬂg%lg‘gg%frﬂfg?t Eéﬁggﬁéﬁagﬁ@ﬁpo 3%8‘12 tig@ﬁghbém%&lﬁ# |G 5A
accordi ng o) aquggoﬁ%gent. éOOll?i Mechani cal nodeling sinulations may be
carried SOPYY ek AMCHENIh Ot FERYS veness of the stack arrangement 102

i ncludin e proposed partial bon ad portjon design. In particular,
tensile ﬂ%ﬂ%@s@e@ %ﬁ%ﬁﬂ@%@qalbon&rgﬁ%dg@ﬂquﬁ@maﬁp@weaA%B&%B? of 852186 or
joint may be conpared for two desjigns, namely the usual full bond pad
portion Byteriakas the ¥dersbenghandipad clsetigalsqangsspr i bh. [00118] As the area of
concern may be the relatively small bond in a | arge wafer-towafer bonded
st ruct ur H088Ink amsmpediment bk intercgonest pedional lfemap datludayn Ustermetallic| ot  of
conputer tife, a subnodelling nethod may be used. Wth the subnodel | i ng
met hod, eorhmgd, fvodedmple tSn-Ia, AchnsAulne dnSmedudr;Sai Tiwdeterdnast poion i n Fl G
5A. The results fromthis |arge nodel as shown in FIG 5A nmay then be

appl i ed a6 beuyndetude CONAAtERANS b Ocombihdlioh YofRfaterialst sdettedffronhe @fougi nal
nodel . These cut-out may be terned a subnodel and one such subnodel 5004

my be sbguRtihfofddi, thfhiuhOdtdBiunEaghaet, tibel AskRainh 6r Shdgls 5000, 5004

in FIGs. 5A and 5B may show a stack arrangenent 102. The stack arrangenent

102 may [gpgblECaR eﬁBH&iﬁTégg Yhd RteRbiRBOFORDL 14@,8theTﬁb%d§§JfaiO§% fial

arrangenent 108 may I nc e a substrate 110, a via 11 med t hrough the
substratge 110, >t ive . parti a1 rangd ' via Ll2 The Stack
arrangeng%%&gdgaﬁﬁgqﬂﬁg%ﬁgﬁdﬂﬁgﬂ%%g&hﬁifﬁ?g#%b%ﬁ%é%ﬂ%éﬂﬁféﬁ ﬁ% g?%anged
beIOM/thqﬁyia,112. The stack arrangenent 102 may al so i nclude a bond pad
portion {HBY .

[0090] In an embodiment, the interconnect .portion 116, ’the bond pad circumferential
portién :1(')6, the further bond pad portion 128 may be vertically aligned together or nﬁay
be arranged such that there may be at least somé overlap between the interconnect portion
116, the bond pad circumferential portion 106 and the further bond pad portion 128.

[0091] FIG. 1B shows a top view of the stéck» arrangement‘ 102 along A-A’ as shown in
FIG. 1A according to an embodiment. .
[0092] The bond pad circumferential portion 106 may at least partially or substantially
surround an opening 122 of the via 112. The bond pad cﬁéumferential portion 106 may
include a circular shape and be of a single continuoﬁs portion. The bond pad
circumferential portion 106 may include a cross-sectional dimension or width (w) which

may Vafy depending on design and user requirements.
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shown) arranged between the sem conductor arrangenment 108 and the
i nterconnect portion 116. The stack arrangenent 102 nmay include a further
sem conduwwoaniizpsngenent 124 arranged bel ow t he i nt er cecmsczopoodoson 116.
[00120] FIG 6A shows a stress contour 7002 of a highlighted portion 7006
of the stack arrangenent 102 as shown in FIG 5A based on a fully filled
bond pad portion (not shown) according to an enbodinent. In FIG 6A the
conductive portion 114 in the via 112 may be connected to the interconnect
por £ on GhG3IVTR biBads thl ohd bk QbR ARG 118 nay Bxid HrohERMBbnaW Lh ¢ he
fully filled bond pad portion, FIG 6A shows that when the conductive
portion . LS, IV, } t j rconnect
ﬁg&a(&g‘}fél‘%&&aﬁ ﬁol}tfbf% %‘gﬂ%g s‘ﬁrf&@e{ %1* {8 s&ﬂs‘%raf%igl(gkﬂr bhe! Raahahe

portion ng resu I'n tensi esses I n the

LT CorRE 20l b b S AR SRR B 21
5A b d ially filled d i h di
oo e B o TER RS Bt FREHE RS 12,

may be connected to_the interconnect portion 116 via the partially filled
bond pad! iSorstshewn imFEG pkk-t Thel tvp bopd padiplseiticy sanprstionsohl Svgy baerargsda bond
pad circunferential portion arranged at |east partially circunferenti al

wi t h reswikin the bohé ped sirqurnfegantialaportion 16 sudi than theetwawenndf pasheledirical
conductive portion 114. The bond pad portion nmay include at |east one bond
pad el ectomneations diB ey wnlisketlendi cognrhom positidrhi 36. tHoe ehanplepte two bond
circunferential portion to the conductive portion 114. In this regard, the
i nt er conpRICéleqfitdli @AndcliondTRYR Bty afgeed aidythbt Mg tWdeba@nshdctlesttcgor tion
114 via the partially filled bond pad portion. [00123] As there may not be
any di r egdnnBQRRs i 08 AR LD aLNRRA s&mﬁemﬁy&%éﬁaﬁmpm& b&A oted. Bikwioond

i nterconnect portion 116, FIG 6B shows that the conductive portion 114

cont r act it e it i i i 1t .
Co0104) Edrbgatdl dtindoiBlh 11 e ¥ GORRECLRORA B3 bR eldleatl |

bond pad | i r f.: j ortion
176 and SABFASEE 4P fo B L & R b T S Bl it B RS 080T 12
opposi t urface.gf .the interconnect, porti 116, the stack arrangenent 102
uSed i n LS oS of s Pogfl pad SETERCHB R HoR Lo aPH: seyere i SRR, Fi o
7B shows a stack arrangenent 102 .including one partially filled bond pad
porti on 1940 PY?HHBBgiH46H%e§@Hﬂ§ce of an interconnect portion 116 and a
fully filled further bond pad portion 128 positioned on an opposite surface

of the i WOIHGhSA shosrstd iy vigw oftbonsk padipoxtiony hk FasHidingnd sguasershage

mechani cal sinul ati on nodeling according to an enbodi nent.
bond pad circumferential portion 106 according to an embodiment; FIG. 2B shows a top

view of a bond pad portion 104 including an octagon-shape bond pad circumferential

portion 106 according to an embodiment; FIG. 2C shows a top view of a bond pad

portion 104 including a suBstantially circular-shape bond pad circumferential portion 10(;

according to an embodiment.

[0095] The bond pad circumferential poﬁibﬁ 106 may include any suitable shape

depending on user and design requirements. For example, .Fhe bond pad circumferential
» j

portion 106 may include a single continuous portion like in FIG. 2A and FIG. 2B or a

plurali'_ty of discontinuous portions like in FIG. 2C.
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[ 00125] Each of the respective stack arrangenents 102 in FIG 7A and FI G
7B may include a sem conductor arrangenent 108, the sem conductor

arr angemew® 200@9p93c! udi ng a substrate 110; a via 112 forgedcetmougs7t he
substrate 110; and a conductive portion 114 arranged in the via 112. The
stack arrangenent 102 may further include an interconnect portion 116
arranged over the via 112; a bond pad portion 104 arranged between the

sem conduct or arrangenent 108 and the interconnect portion 116. [00126] The

stack ar [0BDGERRN3 AL SowEBY top Wit OFF aibonll Pee partiod! fobehcla@iRE GAMHG!-Shape
arrangenment 124 arranged bel ow the interconnect portion 116. The Fhrther

i d . ) ! ? te 126.
£00127] et ARIRAN phethn T bl Hol® pad BELALE AhtidoRSl £ BRI © 28

portion 128.arr ween th rthe } conduct or_.arr ange t .124 and
the int eéjcz:aofr;l?\ség? Qgrgrg%ﬁ%g&ﬁnglﬁ%?n f‘ﬁ‘&@%‘ HTEIeé,\elsf% N ?%\OP tﬂ%wsﬁtf‘s‘g‘%o@bé‘dllo may
i nclude a hei .(hvi.a) of. out 200 m for . exapple.. The via 112 may include
2" ot Bt D3 helpaif o i SE iant hond pasiEocnirh dabRetdet |06 6 PR 114
may substantraLIX fill the via 112. [00129] Further, the interconnect
por t i on Bafeelerigicd! qemmpgtions K18 argnesddn ) ssrondidraign seerdipafe an epbpdimsat 116 nay
include a height (hjoint) of about 5 mfor exanple. [00130] s The further
bond padFli§bBC daws2goprigw af@l head pad perign tl84 ir citelareshapetand pefl about
35 gm [00131] The stack arrangenent. 102 in FIG 7B may be simlar to the
st ack ar ¢irmgdenential PORidnnl 06l aBd atandipad elehigiceli doheeationd 1B iwithhethildslegignof t he
bond pad portion 104.. K

according to an embodiment. :

[0097] FIG. 3A shows a circular-shape bond 'pad circumferential portion 106 with two

bond :pad electrical connections 118 arranged within the bond pad circumferential portion

106 such that the two bond pad electrical connections 118 may be linked at a common

position 136. The two bond pad electrical connections 118 may be arranged substantially

perpendicular to each other within the bond pad circumferential portion 106.

[0098] FIG. 3B also shows a circular éhape bond pad circumferential portion 106 with

two bond pad electrical connections 118 arranged within the bond pad circumferential

portion 106 such that the two bond pad electrical connections 118 may intersect or be

linked at a common position 136. There may be an additional circular bond pad electrical

connection 118 positioned at the intersection of the two bond pad electrical connections

118 or the common position 136. The additional bond pad electrical connection 118 may

. ]
be aligned with the position of the conductive portion (not shown) in the via (not shown)
so as .t'o allow a bigger surface area for connection with conductive portion. The

additional. bond pad electrical connection 118 may be of any suitable shape or size

depending on user and design requirements.
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[00132] FIG 7A shows one fully filled bond pad portion 104 positioned on
one surface of an interconnect portion 116 and another fully filled further
bond pad worbimmds28 positioned on an opposite surface eCTiSeoiowb@sTonnect
portion 116. In nore details, FIG 7A shows the fully filled bond pad
portion 104 positioned between the interconnect portion 116 and the
conductive portion 114 and the fully filled further bond pad portion 128
positi oned between the interconnect portion 116 and the further
sem Cond[-m)bﬂt' FRS. 3RNGRARMY cifedthr-shdhd bdnd pdd GreufilfeRRNSoRn 18 dnkid! dondf i | | ed
bond pad portion 104 positioned on one surface of an Interconnect portion
116 and | i -hon L4 s iLi gsiit e
g?c{ é{ﬂh&t%ceﬁ c%ﬁé@u&? 198 Rf?tﬂ apcﬂﬁci g%zg-nl%goﬁoﬂ@e dagl[églﬁoggn%? T

surface e I nterconnect portion Shows a
parti al l i.l . ed,bond pad rtion 104. pgsitioned .bet we t he .i nt er gonnect
portion gaf{selﬁ%lacatl ﬁgm&%ﬁaﬁﬁ?%}'g&# F‘SHQ@?&S}]&R%I&%S}PW liﬁﬁﬁ E@dnsft?i’ﬁ‘t er bond
pad portion 128 positioned betwee he ingerconnect portion 116 and the
further @bﬁloesﬂafﬁéﬁmﬁ & ?@H@eﬁ’e Si%ﬁ‘. a“ﬁhé:B'pfi[PWFé?ri {her bandappdpelpgiriealg
portion 104 may include a bond pad circunferentialéportion 106 arranged at
| east pafemogetion £1§ @ny elpemnclude syt ofheregiieble thgpeshdhgi bpndipadaelegiriegly st
di stance (d) away fromthe conductive portion 114, and at |east one bond
pad el ec¢anneetioncldi§riaay bopositi@ed et sinell sepasfto bminicontaet wilebdsh i pad pad
circunferenti-al portion 106 to the conductive portion 114; wherein the
i nt er conaemimfpentialportidht] Ofemd ltles candianige posinayndtshowit)ne conducti ve portion
114 via the bond pad portion 104. [00134] A nodel of the stacked
arr angenmoiogls FDGWIAI sholvk @ stalB affByge@ntrBOE with iRt tgTigardioiRetatimge ranp
down from about 180 C to about 25 C. It may be assunmed that at about 180 C,
t he nodejy Afentfdgimdémcked arrangenment nmay be at a stress-free state. [00135]
FIG 8A shows a stress contour plot 10000 of stress contours in an axial
directi ofpo@bnit N&nsi bRt ééi?éilx?l 10 it MBSt ACKLES MANeTRRt hown in
FIG 7A g%coéding to an eng% iment; FG 8§@ghoag a gjress“%g%%§g$ﬁplot
10002 of ress .c u [ axi al.cdirecti f.t S| tion del of
E?&nrggrﬁént %) ﬁ'x ‘{8(% A afk O\%%{ﬁ%%%fg%g.l% EUfénthgt n K rig4 tlhg bog%t?ogg

t he stack aFrrangenen as s accor ‘0 an e i ment.

electrical connection 118 may extend only’ from one end of the bond pad circumferential
portion 106 to the conductive portion 114 while in FIG.\ 1A, the bond pad electrical
connec;tion 118 may extend from one end of the bond pad circumferential portion 106
across the conductive portion 114 to an (Si)posite end of the bond pad circumferential
portion 106. Any position, design or number of the bond pad electrical connection 118
may be possible as long as the boﬂd pad circumferential portion 106 may be connected to
the conductive portion 114.

[00102] - FIG. 4B shows a stack arrangement 102 with a second configuration
according to an embodiment.

[00103] The stack arrangement 102 in FIG. 4B may be similar to the stack
arrangement 102 in FIG. 4A with the diffefenqe in the positioning of the semiconductor

~arrangement 108 and the bond pad portion 104 relative to the interconnect portion 116.
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[ 00136] The tensile stress contours in the nodels of the stack arrangenent
102 as shown in FIG 7A and FIG 7B nay be shown in respective FIG 8A and
FI G 8B. WOQaB7j9dBhe def ormed configuration of the respectrisceommdass of the
stack arrangenent 102 as shown in FIG 8A and FIG 8B nmay have been
exaggerated by about 50 tinmes. FromFIG 8A and FIG 8B, it may be clear
that the stress in the interconnect portion 116 or joint may be much | arger
in the fully filled bond pad portion 138 when conpared to the partially
filled ‘ I : [yl i : ] i 104 or

t he bongﬂ%g%lﬁgg rb ? ichgfrllﬁ’t?gﬁ&%é ]treﬁa?E‘etmr@ifél%@pg%th%rgéﬁcggﬁg?gﬁleagét@Q!E)gietc}g%ler
stress e (‘zept' at the corners of the bond pad portion 104 [00138] FIG 9A
shows a ?)ll ot 11000 of stress.versus distance along a md-plane of an

i ntercon - port] for .a respective ful filled hon d tion 138
and a pa@ﬁf‘gﬂll.yi‘?iﬁ ché%% @%ﬁﬁ%%?&db%g&%ﬁg%%t&bgaﬁl‘:‘ﬁhﬁg’%ﬁ Pﬁﬁp‘g‘%ﬁﬁgﬁ nt;

FIG 9B shows a stress cont.our plot 11002 of stress contours [n ap axi al

di r ect i dRanbearEnged 2elogh thip guercymest Rerten 1dp r‘ﬁﬂ%@n‘ﬁnﬂcio‘g%i WefGdtfg a
partially filled bond pad portion 104 according to an enbodi nent. [00139]
FIG 9A shisedudter arvingpmeniel 0§ and thsdwngpad pestion 384 may bg @rrarged aboya thef i | | ed
bond pad design, the interconnect portion 116 or joint may be in a general
st at e of infer@innedt estion( bito uThel EahRaluctbr ddregemantelO8amay he agrengbdatiave porti on
114 (or copper) may deformnost in the z-direction. On the other hand, with
t he par tduithbly pokitibe delbtvidtoptd ifwerfcoment pedion Neb Wdpergling om neeronddiegignl desi gn,
the stress at the center nmay decrease to zero because the contraction of

t he condyghitetgenOrtion 114 (or copper) in the via 112 no longer pulls the
partially filled bond pad 104 and then bond upwards. There nmay be a

conpar at joggds( NEghRL, 8¢ Lfvh ALFIAIeRCHRSSa 912 hﬁ? iRAGLEE & ledstionk sRdwhend pad
portion 104 with the ring bond pad design. [00140] FromFIG 9A it may be

oo el U RS, b e 8 AL SHEORE P 80 410 0
AR RN R T A
pad to such that the core of the via 112 may be substantially hollow. This may be different from
the coﬁductive portion 114 in FIG. 4A where the ;:onductive portion 114 may
substantially fill the via 112.

[00106] FIG. 4C shows a stack arrange#ienf 102 with a thll'd configuration according
to an embodiment.

[00107] The stack arrangement 102 in FIG. 4C may be similar to the stac1'<
arrangement 102 in FIG. 4A with the difference in the design of the further
semiconductor arrangement 124 and the :cor;esponding further bond pad portion 128.
Furthér, there may be a difference in the design of the interconnect portion 116.

[00108] | In FIG. 4C, the further semicondﬁétor arrangement 124 may include a further

substrate 126. The further semiconductor arrangement 124 may include a further via 140 ‘

formed in the further substrate 126 and a further conductive portion 142 arranged in the
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about 4% in the ring bond pad 104. This general decrease in the stress
state of the interconnect portion 116 or joint may increase its
reliabil|iwg.20{100398%] Fi g 9B shows the stress contour pl ecThsGA0®/00d05t he
stack arrangenent 102 including the partially filled bond pad portion 104,
the interconnect portion 116, the via 112 and the silicon substrate 110.
The stress in the stress contour plot 11002 nay be extracted through the

i nterconnect portion 116 (along the line 11003 as shown in FIG 9B).

[00142] fohfer HAA4BONSfiRhEl QnddePRD o@ﬁorpﬂzqﬁg'} AR1ARENLAR LS fhrfhbF G8S Versus
bond pad circunferential portion width -according to an enbodinent; FIG 10B

shows a gjlerpi ey fpge dnfik@GHe ILRNYS eni'ol%Z' QCF%' LY \?hﬁ@rtﬁé ai{.u]tﬁ/e Hfilled

bond pad portion according to an odlnen 0143 st mul ati on may

be carried .out ernlne n_o v%gg in A band..pad
portion Tgﬂcqndu&or Ve T %R/l % %ng e ot Stf) é 15@ rlnhanog 0 Vl pad
di anet er , ( wbond of bout 35m The o et er ng bond pad

r
portion YPonYSn B Bepnd th‘f?éior%‘rtjj%zr‘?ﬁr@ﬁ %ﬂaﬁfﬂrt Vlf‘)rluf'@ change the
i nner dianeter of the bond pad portion 104ﬁm¥00144 FI G 1QA shows the
resul ts B918Inedn Fiffe 4esuith denpspsasewlithadutler @ofyivemoripndhd &8 t he
ring bond pad, - the percentage decrease in stress in the interconnect

porti on furenbondaiadmortion 128myey melode alfither bovd pag ciissmderennal ppaipnds) The

stack arrangenent 102 as shown in FIG 10B may be simlar to the stack
ar r angenardngéd 2t dmstspaytimllyi cirdtinGere8fal with respect to the further via 140 and at a

second distance (d2) away from the further conductive portion. 142. The further bond pad
portion 128 may include at least one further bond pad electrical connection 132 extending
from.the further bond pad circumferential boi‘tion 130 té the further conductive portion
142.

[00110] - In FIG. 4C, the bond pad circumferential portion 106 may also be arranged at
least partiélly circumferential with respect to the via 112 and at a first distance (d1) away
from ‘the conductive portion 114. The first distance (d1) may be the same or different
from ﬁe second distance (d2). Correspondingly, the bond bad electrical connection 118
may be similar or different in length from thé further bond pad electrical connection 132
as loﬁg as the respective bond pad electrical connection 118 or further bond pad electrical
connectio;l 132 may be in contact with the respective conductive portion 114 or furthe;
conductive portion 142. o f

[00111] Further, the interconnect portion 116 as shown in FIG. 4C may include a
partia_uy filled portion unlike the interconnect portion 116 as shown in FIG. 4A which
may include a substantially fully filled portion. The interconnect portion 116 as shown in ’

FIG. 4C may include an interconnect circumferential portion 134 surrounding a hollow
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[00146] FIG 11A shows a top view inmage of a bond pad portion 104 according
to an enbodi nent and FIG 11B shows a correspondi ng schenmatic view of the
bond pad wpantii@ms3t04 of FIG 11A according to an enbodipaersic2oibeodsond pad
portion 104 may include a bond pad circunferential portion 106 arranged at

| east partially circunferential with respect to the via 112 and at a first
di stance away fromthe conductive portion (not shown). The bond pad portion
104 may further include a plurality of bond pad el ectrical connections 118
ext endi nghdyr @R Wokdliddiib g diradidast vﬁufhcamgﬁ@a&?@kctwch OerP pbitioh Ne
conductive 'portion. The plurality of bond pad electrica connegtl ons 118
may be a ' i1 hj e | j al b such that a
pl ural i t{/j 0 Qgg‘é}r@ﬁ“{ﬁ ggbf%fgb t%ﬁ%?ﬁ%ﬁ%{gﬁ%lﬁﬁ%ﬁg (%ﬁ%ﬁip(gvg Oc%glr%cbl?ﬁger enti al
portion 106.. Each qf ,th Ly al jt f .openi ngs 146 may. be .of sanme or

di ffer en‘?a%ccllr&ggﬁegggka} Bﬂﬁf’g Ablégr. gh?%‘?%%E&Fb#q%af&%frﬁ'émg%@éb@%oﬂtlgo‘of each of
the plurality o peni hgs 146 may be about 2 m and t he di stance bet ween
each of @Héiél u%&&i‘ﬁgs g"sc?p%"i‘ﬁkr?(j’?ni%e%rm% wathyg fgrrth genfigarationaceiding| ural ity
of bond pad el ectrical connections 118 may be about 1 gmas indicated in

FI Gs. 1188 agsanbpdmenty her di nensi on and trace patterns may be adopted
dependi ng on user and design requirenents. [001471 While the invention has
been parl00&18]ar [The stiankn apaekedestrilBedh HIGh 41fmarrhee singla pecitlid ctack

enbodi nents, it should be understood by those skilled in the art that

vari ous atemggesnti 102fiorFiGadq vl diel diffasendreinmhd dillidpeothe fuithdravhdwteipar ti ng
fromthe spirit and scope of the invention as defined by the appended

cl ai ms. pdigtors AAPEinGhe tfiigher AL NUD Qihdi the t1BASH iof dhe Fr@tbr onl NRdagleaneed cl ai ns
and all changes which cone within the nmeani ng and range of equival ency of

the cl ai g@inadiRnt 192 868 Mol AHRAISShA PadEir&MIERERH  poridPi18B to the further

conduéfci‘ve portion 142,

[00114] In FIG. 4D, the further via 140 may inélude at least one éidewall 120 and the
further conductive pbrtion 142 may be arranged along the at least one sidewall 120 of the
further via 140 such that the core of the further via 140 may be hollow. In this regard, the
further via 140 may be partially filled wi’gh the further conductive portion 142 and this
may be cﬁfferent from that as shown in‘FIG. 4C where the further via 140 may be
substantially filled with the further conductive r;ortion 142.

[00115] Further, because of the partial ﬁlling of the further via 140, the length of the
further bond pad electrical conne;:tion 132 mdy be shorter than that of the further bonci
pad électrical connection 132 as shown in FIG. 4C. However, the further bond pad
electricai connection 132 as shown in FIG. 4C. may also be of the same shorter length as
showg in FIG. 4D as long as the further bond pad circumferential portion 130 may be in

contact with the further conductive portion.142.
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What is clainmed is: 1. A stack arrangenent conprising: a sem conductor
arrangenent, the sem conductor arrangenent conprising : a substrate; a via
fornmed t hwoergh/mbe7substrate; and a conductive portion acracged/onesthe vi a;
an interconnect portion arranged over the via; a bond . pad portion
arranged between the sem conductor arrangenent and the interconnect
portion, the bond pad portion conprising:

- [00116]  FIG. 5A shows a global model 5000 of a stack arrangement 102 including a
bond pad portion (not shown), the bond pad phrtion including a bond pad circumferential
;iortihn according to an embodiment; FIG. 5B shows a sub-model model 5004 6f a
highlighted portion 5006 of the stack arrangement 102 as shown in FIG. 5A according to
an emboAdiment.

[00117] Mechanical modeling simulations may be cairied out to determine the
effectiveness of the stack arrangement 1025 including the proposed partial bond pad
portion- design. In particular, tensile stresses which tend to pry open the interconnect
porticin 116 or joint may be compared foh two. designs, namely the usual full bond pad
portion aind the proposed partial bond pad pqrtipn. 1

[00118] As the area of concern may be the rel'citively srhall bond in a large wafer-to-

wafer bohded structure, and analysing such a- detailed large model may use up a lot of

compufer time, a subniodelling method may be used. With the submodelling method, a

large iiriociel with a coarse mesh may first modeled as shown in FIG. 5A. The results from

this large model as shown in FIG. 5A may then be applied as boundary conditions to a

finely-mesh cut-out of the original model. These cut-out niay be termed a submodel and

one such submodel 5004 may be shown in FIG. 5B.

[00119] Each of the respective models jSOOO; 5004 in I;IGs. 5A and 5B may show ei

stack hrrangem'ent 102. The stack arrangement 102 mriy include a semiconductor

arrangement 108. The semiconductor arrangement 108 may include a substrate 110, a via

112 foxmc;.d through the substrate 110, a conductive ~porti01i 114 arranged in the via 112.

The stack arrangement 102 may further include an interconnect portion 116 arranged

below the via 112. The stack arrangement 102 may also include a bond pad portion (not
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a bond pad circunferential portion arranged at |east partially
circunferential with respect to the via and at a first distance away from
t he condwwbiea/Ee3ri on; and at | east one bond pad el ect PceaiG2comu@st i on
extending fromw thin the bond pad circunferential portion to the
conductive portion; wherein the interconnect portion is arranged away from
t he conductive portion via the bond pad portion. 2. The stack
arrangenent . of claim11, wherein the conductive portion fills the via. 3:

The st aclyAfd) 3R thelee! Mk Mehi@hddotoVBRklemch§ 0¥ ﬁdcgﬁpﬁlﬁe’%@&m | east

one sidewal I'” 4. The stack an-angenent of claim 3, wherein the conductive

portion béﬂig‘ﬁr iifgge(i~hgl &% tatlll%ngémén?aﬁh iy %&1@&@'4 ﬂf’thérh%er\rﬁcgnductor
arrangement 124 arranged below the interconnect portion 116.
[00120] | FIG. 6A shows a stress contour ;7002 of a highlighted portion 7006 of the
stack arrangement 102 as shown in FIG. 5A b_ased on a fully filled bond pad portion (not
shown) according to an embodiment. In FIG. 6A, the conductive portion 114 in the via
112 may. be connected to the interconnect portion 116 Yia the fully filled bond pad
portion. In this regard, with the fully filled bond pad porticl)n, FIG. 6A shows that when
the génductive portion 114 contracts, the conductive lportion 114 may pull the
interconﬁect portion 116 along with it. This may result in tensile stresses in the
interconnect portion 116.
[0012i1 . FIG. 6B ‘shows a stress contou.r 7004 of the hiéhlighted portion 7006 of the
stack arrangement 102 as shown in FIG. S'A‘ba.lsed on a partially filled bond pad portion
(not shown) aé:cording to an embodiment.
[00122] In FIG. 6B, the conductive portion 114 in the via 112 may be connected to the
interconnect portion 116 via the partially ﬁlied bond pad portion. The partially filled
bond. pad portion may include a bond pad' circumferential portion arranged at least
parciall.ybircumferential with respect to the'via 112 and at a ﬁrst distance away ﬂom th.e
conductive portion 114. The bond pad portion may include at least one bond pad
electrical connection extending from within the bond pad‘c;ircumferential portion to the

conductive portion 114. In this regard, the interconnect portion 116 may be arranged

away from the conductive portion 114 via the partially filled bond pad portion.
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5.. The stack arrangenment of any one of clains 1 to 4, wherein the
I nt erconnect portion conprises a filled portion or an interconnect
ci r cunf erwotzoalopwrt i on surroundi ng a hol |l ow body. 6. Phe/Ssawl00057
arrangenment of any one of clains 1 to 5, wherein the interconnect portion
conprises a cross-sectional shape selected froma group consisting of
square, hexagon, circle. 7. The stack arrangenent of claim5 or 6, wherein
the interconnect circunferential portion conprises a single continuous
portion m@o123]P! WsathereYmBf néti eCaR! diftbObthdiefhddhEween the conductive portion
114 and the interconnect portion 116, FIG. 6B shows that the conductive portion 114
contracts without pulling the interconnect portion 116 along with it.
[00124] FIG. 7A shows a stack arrangement 102 including one fully filled bond pad
portion 104 positioned on one surface of an interconnect portion 116 and another fully
filled further bond pad portion 128 positioned on an opposite surface of the interconnect
pbrtioh 116, the stack arrangement 102 used in a mechanical simulation modeling
according to an embodiment; FIG. 7B shows a stack arrangement 102 including one
partially filled bond pad portion 104 positioned on one surface of an interconnect portion
116 and a fully filled further bond pad portioh 128 positioned on an opposite surface of
the interconnect portion 116, the stack arrangemeﬁt 102 used in a mechanical simulation
modeling according to an embodiment.
[00125] Each of the respective stack arrangements 102 in FIG. 7A and FIG. 7B may
include a semiconductor arrangement 108, the semiconductor arrangement 108 including
a substrate 110; a via 112 formed through the substrate 110; and a conductive portion 114
arranged in the via 112. The stack arrangement 102 may further include an interconnect
portion 116 arranged over the via 112; a bond pad portion 104 arranged between the
semiconductor arrangement 108 and the interconnect portion 116.
[00126] The stack arrangement 102 may further include a further semiconductor

an‘angemént 124 arranged below the interconnect portion 116. The further semiconductor

arrangement 124 may further include a further substrate 126.

31



8. The stack arrangenent of any one of clains 5 to 7, wherein the
I nterconnect circunferential portion conprises a cross-sectional dinmension
in the rangeonfooosamto 5 gm 9; The stack arrangenent ofcasg2on@o@s? cl ai ms
1 to 8 wherein the bond pad circunferential portion at |east partially
surrounds an opening of the via. 16. The stack arrangenent of any one of
clains 1 to 9, wherein the bond pad circunferential portion conprises a
thi ckness greater ‘than a thickness of the at |east one bond pad el ectrical
.connect [@127] Thkstallerréi@etenfl 0200GEREREr i9Eluddly igiher Bdndidadipdhich 8 10,

arranged between the further semiconductor arrangement 124 and the interconnect

portion 116.

I[00128] The via 112 in the substrate 110 may include a height (hvia) of about 200 pm

for exah_lple. The via 112 may include a diameter (dvia) of about 25 um for example. The

conductive portion 114 may substantially fill the via 112.

[00129] Further, the interconnect portion 116 may include a filled portion. The

interconnect portion 116 may include a height (hjoint) of about 5 um for example.

[00130] The further bond pad portion 128 may include a diameter (wbond) for

example, of about 35 pm.

[00131] The stack arrangement 102 in FIG. 7B may be similar to the stack

arrangerﬁent 102 in FIG. 7A with the difference in the désign of the bond pad portion

104. .

[00132] FIG. 7A shows one fully filled bond pad portion 104 positioned on one

surface of an interconnect portion 116 and another fully ﬁiled further bond pad portion

128 posiﬁoned on an opposite surface of the interconnect portion 116. In more details,

FIG. 7A shows the fully filled bond pad pértion 104 positioned between the interconnect

portion 116 and the conductive portion 114 and the fully filled further bond pad portiorl

128 positioned between the interconnect portion 116 and the further semiconductor

arrangemgnt 124.

[00133] . FIG. 7B shows one partially filled bond pad portion 104 positioned on one

surface of an interconnect portion 116 and a fully filled bond pad portion 128 positioned

on an opposite surface of the interconnect portion 116. In more details, FIG. 8B shows a
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wherein the bond pad circunferential portion conprises a cross-sectional

shape selected froma group consisting of square, hexagon,

circle.

12. The

st ack ar rmogenmne3ef any one of claims 1 to 11, wherei npchschondomad

circunferential portion conprises a single continuous portion or a
plurality of discontinuous portions. 13. The stack arrangenent of any
one of clains 1 to 12, wherein the bond pad circunferential portion

conprises a cross-sectional dinension in the range of 2 pm

to 5 pm

14.

The st ackarB5IPRBEIEIHA R pBAnI08 peimsﬁeal Yowen i thdrcoMieigbhidhaisbpad pad
circunferenti'al portion . is aligned with the interconnect circunferenti al

portion. g co}ﬁﬂc’u—cg SoPidc K1 AEARY GNP Biled T Y HORE p% p%h?dnnﬁS]' sz(?tlc;n%d

between ‘fche, inferconnect portion 116 and the further semiconductor arrangement %24.
The paﬁially filled bond pad portion 104 may include a bond pad circumferential portion
106 é;rranged at least partially circumferential with respect to the via 112 at a first
distance (d) away from the conductive portion 114; and at. least one bond pad electrical
connection 118 extending from within thé b.ond pad circumferential portion 106 to the
éonduc‘;ivie portion 114; wherein the interconnect portion 116 may be arranged away
from the conductive pdrtion 114 via the bond pad portion 104.

[00134] | A model f)f the stacked arrangemeht as shown in FIG. 7B may be made to
ﬁndergo a temperature ramp down from about “180' °C to about 25 °C. It may be assumed
that at about 180 °C; the model of the stacked arrangement rﬁay be at a stress-free state.
[00135]. FIG. 8A shows a stress contour plot 10000 of stress contours in an axial
directio.n‘ of the simulation model of the stack arrangement 102 as shown in FIG. 7A
according‘ to an embodiment; FIG. 8B shows a stress contour plot 10002 of stress
contquré in an axial direction of the simulation model of ’|the stack arrangement 102 as
shown in FIG. 7B according to an embodinﬁent.

[00136]  The tensile stress contours in theA models of the stack arrangement 102 a;
shown in FIG. 7A and FIG. 7B may be shown in respective FIG. 8A and FIG. 8B.
[00137] | The deformed configuration of the respective models of the stack arrangement

102 as shown in FIG. 8A and FIG. 8B may have been exaggerated by about 50 times.

From FIG. 8A and FIG. 8B, it may be clear that the stress in the interconnect portion 116

or joint may be much larger in the fully filled bond pad portion 138 when compared to
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wherein the at | east one bond pad el ectrical connection extends fromthe
bond pad circunferential portion along a surface of the substrate to the
conduct i WeOROT 1499937 16. The stack arrangenent of anypomscaétomb@sns 1 to
15, wherein the at | east one bond pad el ectrical connection conprises a
plurality of bond pad electrical connections. 17. The stack arrangenent of
claim 16, wherein the plurality of bond pad el ectrical connections are
arranged within the bond pad circunferential portion such that the

bl ur ali tiheGlrddi1RAboRk 864 phiioh 1GPHE Ghia (A8 bbhdRTpdioR 169 PO er

position e stack arrangenent of "any oOne of

conpri si Q&ldapefd J‘rﬂgﬂ 168 Wn%otﬁg Hﬁé ?)Qd ﬁ{agl%%g&gﬁy Botal;er M? gtrgs\é eerxcé[ptc] %t the
t1on.

I nt erconnect
corners of the bond pad portion 104

[00138] FIG. 9A shows a plot 11000 of stress versus distance along a mid-plane of an
interconngct portion 116 for a respective fully filled bond pad portion 138 and a partially
ﬁlled bond pad portion 104 according to an embodiment; FIG. 9B shows a stress contour
plot 11002 of stress contours in an axial direction of a simulation model of a stack
arrangement 102 including a partially ﬁl'led. bond pad portion 104 according to an
emquinﬂent. |

[00139] | FIG. 9A shows that with the Bon‘d pad portion 138 including a fully filled
bond pgd design, the interconnect portion 116 or J:oint may be in a general state of high
stress (about ISOMPa) ‘at the center as the conductive ﬁortion 114 (or copper) may
deform most in the z-direction. On the qiher 4hand, with the partially filled bond pad
portion 104 including a ring bond pad dés_igﬁ, the stress at the center may decrease to
zero because the contraction of the conductivq portion 114 (or copper) in the via 112 no
longe;pulls the partially filled bond pad 104 and then bond upwards. There may be a
comﬁar‘atively higher stress at the edges of the partially filled bond pad portion 104 with
the ring bond pad design. | | |
[00140] From FIG. 9A, it may be scép that the ma;(imum tensile stress in the
intercdnnect portion 116 or joint may‘decfeése by about 50% with use of the partially
filled bond pad portion 104 or the ring bond pad. In additioﬁ, the bond length which may

experience maximum stress may decrease from about 50% in the normal bond pad to
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19. The stack arrangenent of claim 18, wherein the further sem conductor
arrangenent conprises a further substrate. 20. The stack arrangenent of
cl ai m 19,woheromszhe further sem conductor arrangenent ptwisiGhen/ o@spri ses :
a further via fornmed in the further substrate; and a further conductive
portion arranged in the further via. 21. The stack arrangenent of claim
20, wherein the further conductive portion fills the further via. 22. The
stack arrangenent of claim20 or 21,

about 4% in the ring bond pad 104. This’ general decrease' in the stress state of the
interconnect portion 116 or joint may increése its reliability.

[00141] Fig 9B shows the stress contour plét 11002 of the stack arrangement 102
incluai_ng the partially filled bond pad portion 104, the interconnect portion 116, the via
112 and the silicon substrate 110. The stress in the stress contour plot 11002 may be
egitraéted through the interconnect portion 116 (along the line 11003 as shown in FIG.
9B). - .

[00142] FIG. 10A shows a plot 12000 of percentage decrease in stress versus bond pad
circumferential portion width according to an.embodiment;‘ FIG. 10B shows a side view
of a stack arrangement 102 including a partially filled bond pad portion 104 according to
an embodiment. ‘ | |

[00143] A simulétion may be carried out to determine an optimum width, w, of the
ring l;oﬁd pad portion 104 for a given TSV diameter (dvié) of about 25pm and a bond
pad diameter (wbond) of about 35pum. The outer diameter of the ring bond pad portion
104 ﬁay be fixed so that varying the Wid;fh may only change the inner diameter of the
bond pad portion 104. |

[00144] FIG. 10A shows the results obtained. The results may show that for different
widths.of the ring bond pad, the percentagé decrease in stress in the interconnect portion
116 or joint may range from about 50% to abolet 60%.

[00145] The stack arrangement 102 as shown in FIG. 10B may be similar to the stack
anangément 102 as shown in FIG. 8B.

[0()146 ] FIG. 11A shows a top view imagq of a bond pad portion 104 according to an

embodiment and FIG. 11B shows a corresponding schematic view of the bond pad
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wherein the further via conprises at |east one sidewall. 23. The stack
arrangenent of claim 22, wherein the further conductive portion is arranged
al ong t hewetoligesds7one sidewal | of the further via. 24. pChsGad@OK0ST
arrangenment of any one of clains 18 to 23, further conprising a further
bond pad portion arranged between the further sem conductor arrangenent and
the i nterconnect portion. 25. The stack arrangenent of claim 24,
wherein the further bond pad portion conprises a filled portion.
portion-104 of FIG. 11A according to an embodiment. The bond pad portion 104 may
include a bond pad circumferential portion 106 arranged at least partially circumferential
with reépéct to the via 112 and at a first distance away from the conductive portion {not
shown). The bond pad portion 104 may further include a plurality of bond pad electrical
connections 118 extending from within the bond pad circumferential portion 106 to the
conductive portion. The plurality of bond pad electrical connections 118 may be arranged
within the bond pad circumferential portion 106 such that a plurality of openings 146
may be formed within the bond pad circuﬁlferential portion 106. Each of the plurality of
openings 146 may be of a same or different cross-sectional area. For example, the
average width of each of the plurality of openings 146 may be about 2 pm and the
distance between each of the plurality of openings 146 or the width of each of the
plurality of bond pad electrical connections 118 may be about 1 um as indicated in FIGs.
11A and 11B. Other dimension and trace pattérns may be adopted depending on user and
design requirements.
[00147] " While the invention has been particularly shown and described with reference
to specific embodiments, it should be understood by those skilled in the art that various
changes in form and detail may be made therein without departing from the spirit and
scope of the invention as defined by the appended claims. The scope of the invention is

thus indicated by the appended claims and all changes which come within the meaning

and range of equivalency of the claims are therefore intended to be embraced.
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26. The stack arrangenent of claim 24, wherein the further bond pad portion
conprises : a further bond pad circunferential portion arranged at | east
parti al | ywoizotungd®srential with respect to the further viPaT&sdo@too@ssecond
di stance away fromthe further conductive portion; and at | east one further
bond pad el ectrical connection extending fromthe further bond pad
circunferential portion to the further conductive portion. 27. The
stack arrangenent of claim26, wherein the further bond pad circunferential
portion at least partially surroundgiginisurt her opening of the further via.
28. The stack arrangenment of claim 26 ofF 27, wherein the further bond pad
circunferential portion conprises a thickness greater than a thickness of
the at | &4 isg@medither bond pad el ectrical connection.

1. A stack arrangement comprising:
a semiconductor arrangement, the semiconductor arrangement comprising :
a substrate;
a via formed through the substrate; and
a conductive portion arranged in the via;

an interconnect portion arranged over the via;

a bond- pad portion arranged between the semiconductor arrangement and the
interconnect portion, the bond pad portion comprising:

a bond pad circumferential portion arranged at least lpartially circumferential with
- respect to the via and at a first distance away from the conductive portion; and

at least one bond pad electrical connection extending from within the bond pad
* circumferential portion to the conductive portion;

wherein the interconnect portion is arranged away from the conductive portion via the
bond pad portion. '

2. The stack arrangement of claim 1,
wherein the conductive portion fills the via.
3. 'The stack arrangement of claim 1 or 2, ‘
‘wherein the via comprises at least one sidewall.
4. The stack arrangement of claim 3, ‘.
wherein the conductive portion is arranged along the at least one sidewall of the via.
5.. The stack arrangement of any one of claims 1 to 4,

wherein the interconnect portion comprises a filled portion or an interconnect
circumferential portion surrounding a hollow body.

6. The stack ar'ra:ligement of any one of claims 1 to 5,
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29. The stack arrangenent of any one of clains 26 to 28, wherein the
further bond pad circunferential portion conprises a cross-sectional shape
sel ect ed wpam1a9ge30up consi sting of square, hexagon, ci PCT&G2010/008687 The
stack arrangement of any one of clainms 26 to 29, wherein the further bond
pad circunferential portion conprises a single continuous portion or a
plurality of discontinuous portions. 31. The stack arrangenent of any
one of clainms 26 to 30, wherein the further bond pad circunferenti al

porti on GeRDE HSEStRedthas PofRa coRBabesd FBRSIOMbraNsHape s¢ledigrfrah to 5 gm
32. The cﬁﬁﬁg“t]hlgad’ffsaﬁ'&&%g goﬁfciféﬁéfﬂonees of cl aei mSa2% ?0831’ o ’

7.. The stack arrangement of claim 5 or 6,

wherein the interconnect circumferential portion comprises a single continuous portion or
a plurality of discontinuous portions.

8. . The stack arrangement of any one of claims 5 to 7,

wherein the interconnect circumferential portion comprises a cross-sectional dimension
in the range of 2 pm to 5 pm.

9. The stack arrangement of any one of claims 1 to 8,

wherein the bond pad circumferential portion at least partially surrounds an opening of
the via. . '

10. The stack arrangement of any one of claims 1 t0 9,

wherein the bond pad circumferential portion comprises a thickness greater than a
thickness of the at least one bond pad electrical connection.

11. The stack arrangement of any one of claims 1 to 10,

wherein the bond pad circumferential porfion comprises a cross-sectional shape selected
from a group consisting of square, hexagon, circle.

12. The stack arrangement of any one of claims 1 to 11,

wherein the bond pad circumferential portion comprises a single continuous portion or a
plurality of discontinuous portions.

13. The stack arrangement of any one of claims 1 to 12,

wherein the bond pad circumferential portion comprises a cross-sectional dimension in
the range of 2 pm to 5 pm. ‘ ‘

14. The stack arrangement of any one of claims 5 to 13,

wherein the bond pad circumferential portion .is aligned with the interconnect
circumferential portion.

15. The stack arrangement of any one of claims 1 to 14,
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wherein the further bond pad circunferential portion is aligned with the

i nterconnect circunferential portion and the bond pad circunferenti al

portion. wB2011liee93gt ack arrangenent of any one of cl ai mMpCZEGR@03B)05Nher ei n

the at | east one further bond pad electrical connection extends fromwthin

the further bond pad circunferential portion along a surface of the further

substrate to the further conductive portion. 34. The stack arrangenent of

any one of claims 26 to 33, wherein the at |east one further bond pad

gl)ﬁﬁt r 't CMer&R ”tg@‘a%'lg’a@t ©30ohd Eﬁd ] Rt cohYecBbn feitfehe roRP Mt Pasl phect ri cal
ecti ONE mfetdatial Portivh Ao 3'sh A SFRN subiiratd @!tHR dfhductive portion.

circum

16. The stack arrangement of any one of claims 1 to 15,

wherein the at least one bond pad electrical connection comprises a plurality of bond pad
electrical connections.

17. The stack arrangement of claim 16,
wherein the plurality of bond pad electrical connections are arranged within the bond pad
circumferential portion such that the plurality of bond pad electrical connections are
linked at a common position. '

18. The stack arrangement of any one of claims 1 to 17,

further comprising a further semiconductor arrangement arranged over the interconnect
portion. - '

19. The stack arrangement of claim 18, '
whergin the further semiconductor arrangement comprises.a further substrate.
20. The stack arrangement of claim 19, |
wherein the further semiconductor arrangement further corr;lprises :
a further via formed in the further substrate; and
a further conductive portion arranged in the further via.
© 21. The stack arrangement of claim 20,.:
wherein the ﬁﬁher conductive portion ﬁllsh.tile further via.
22. The stack arrangement of claim 20 or 21,
wherein the further via comprises at least one sidewall.

23.'The stack arrangement of claim 22,

wherein the further conductive portion is arranged along the at least one sidewall of the
further via. ‘

24. The stack arrangement of any one of claims 18 to 23,

further comprising a further bond pad portion arranged between the further
semiconductor arrangement and the interconnect portion.
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wherein the plurality of further bond pad el ectrical connections are
arranged within the further bond pad circunferential portion such that the

pl uralitywof2ofwmpdser bond pad el ectrical connections ar@Crisczed/0at05a comon
posi tion.

25. The stack arrangement of claim 24,
Wheréin the further bond pad portion comprises-a filled poft‘ilon.
26. "lu‘he stack arrangemen’.c of claim 24, .
Whefeih the further bond pad portion compﬁses :
a further bond pad circumferential portion arranged at least partially
- circumferential with respect to the further via and at a second distance away from

- the further conductive portion; and

at least one further bond pad electrical connection extending from the further
bond pad circumferential portion to the further conductive portion.

27. The stack arrangement of claim 26, '

wherein the further bond pad circumferential portion at least partially surrounds a further
opening of the further via.

28. The stack arrangement of claim 26 or 27,

wherein the further bond pad circumferential portion comprises a thickness greater than a
thickness of the at least one further bond pad electrical connection.

29. The stack arrangement of any one of claims 26 to 28,

wherein the further bond pad circumferential portion comprises a cross-sectional shape
selected from a group consisting of square, hexagon, circle.

30. The stack arrangement of any one of claims 26 to 29,

wherein the further bond pad circumferential portion comprises a single continuous
portion or-a plurality of discontinuous portions.

31. The stack arrangement of any one of claims 26 to 30,

wherein the further bond pad circumferential portion comprises a cross-sectional
dimension in the range of 2 um to 5 um.

32. The stack arrangement of any one of claims 26 to 31,

wherein the further bond pad circumferential portion is aligned with the interconnect
circumferential portion and the bond pad circumferential portion.
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33. The stack arrangement of any one of clal:ims 26 to 32,
wherein the at least one further bond pad electrical connection extends from within the
further bond pad circumferential portion along a surface of the further substrate to the
further conductive portion. :

34. The stack arrangement of any one of claims 26 to 33,

wherein the at least one further bond pad electrical connection comprises a plurality of
further bond pad electrical connections.

35. The stack arrangement of claim 34,
wherein the plurality of further bond pad electrical connections are arranged within the

further bond pad circumferential portion such that the plurality of further bond pad
- electrical connections are linked at a common position.
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