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-1- METHODS FOR DESI GNI NG SOLDER MASKS W TH RECESSED
AREAS AND CARRI ERS W TH PROTRUDI NG CONTACTS, AND FOR
FORM NG ASSEMBLI ES | NCLUDI NG THE SOLDER MASKS OR
CARRI ERS 5 CROSS- REFERENCE TO RELATED APPLI CATI ON
[0001] This is a new applicatlion filed under Section
26(6) of the Si ngapore Patents Act claimng the

MIAHOYS FORIPESREINAPE!dGPD %MXS] WEH R CcEs§EDSRRAS AND
t heEARRIERS WII i ";‘%’g RN TOR FoRMitG
gener M LIRS INCEUDIN OLD IASKS OR CARRIERS

oo LTIV D T C Tt T CT

substr at es and, nore particularly, to sol der masks

that are confi gured to prevent excess 15 adheS|ve
mat eri al RO D R i

o ST o e el o Ptﬁaeééngsaaeﬁ? Patents
ActSMifiig ﬂl’i@%&ﬁ%eﬁﬂﬂng 6f APSIHatiOMNSCLEU2008Y7-8 Gl SHENAIHES002.
and packages including the carrier substrates. The

present invention also relates to nethods for

desi gni ng sol derB d B P‘%ﬁ%ﬁf\/ﬁ@ﬁé r
substrates, to masks on
Fleﬁﬁbﬂﬂheflnﬁélhii)hr ates, and to nethods for connecting 20

sem conductor devi.ces to carrier substrates

Baclf§Pdlundhe present dpveation elytoperspradyie s lflenypiska orai on carrier
sub@ﬁﬁ@%?lﬁiah{o'rfg J’:’\lfl%tl % @éld&aﬁ@skg.%hga Sollfi % Vérg excess
ctri ond pads

esta cal’ conmuni cation etvve n
adhefive ertarmh oot cntadticg oacd edhd ermdmlsed featriep sulsstrates. In addition, the

onent s, . i ncl udi n t.hose ca e circui
pre SR tebii e sepaprates oo sO e FRSEhY )i ¢

senlﬁ@&{diilcto[r 0004 asauRat dnﬁ']fél:l& es felutdguet YarsiePdubs@atbE UTie present
boards have been used to package one or nore

inveetidncasigbtesrto diegizndsvibi deisi goingt selbtes nables tdibeaisetheh carrier substrates,

o ReBPa R S SRR T B B SPAPTFEARY i Beboby iy HifReing

serfico@RTABYiceoRhrrkBbspags. of each sem conductor die
of such a package. These ci rcuit boards are often
referred to in the art as "interposers.” In the state

Bl A AT TS ons, OF Lt erposers e

sem{@vsH uQiahitdoakstand bethes eftleeaibithRésiave long been employed to
establish electrical communication between bond pads of semiconductor dice and other
electronic components, including those carried by the circuit board and components that are
external to the circuit board.

[0004] Conventionally, relatively small circuit boards have been used to package
one or more semiconductor dice, which protects the dice and provides a semiconductor
device package that includes a standardized connection pattern, regardless of the arrangement
of bond pads of each semiconductor die of such a package. These circuit boards are often
referred to in the art as “interposers.” In the state of the art, the dimensions of interposers are
approaching the corresponding dimensions of the semiconductor dice to be secured thereto,
with the result being a continuous decrease in the sizes of semiconductor device packages,
many of which are so-called “chip-scale packages™ exhibiting dimensions that are the same

as or only slightly larger than those of the die thereof.
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with the result being a continuous decrease in the

si zes of sem conduct or devi ce packages, nmany of which
are so-called "chip-scal e packages" exhibiting

di mensions that are the same 35 as or only slightly

| arger than those of the di € 2 hereof . -2- [ 0005]

No l e ' [ 1\ ' [

ar 0008 *REnahER, ERGY RN LA ek SoRRRE LR RECRR TSGR
eleggoallymodnet bondipelstod a saniceshendi digtocitefmindingontacts, or terminals,

termnals, of an interposer to which the .
of AgdRiCERSIERIE oichihg spraicgBecies shfis dack bendeds the framinabyofithe
e S Ta R EaRAR, bl e P By g Rl etor . This
requirgnen psevants @deditction in thetsize of threee mterpdremsao iditherspms ¢hias are

to di [ t hat substantiglly.the s as )
subp e B wuptssttdgroaacion dsed bb e Prrerpg caried
the@By carried thereby. [0006] Moreover, in order to

securely attach a sem conductor die to the circuit
boal0806]i t Mageavepiie atdey tadwgsimebidtiach haemiwosdifctaraiietotthe circuit

amount of .adhesiye terd.al be used.tg form
o St SRS E AT S Bp ClndiBop e Mol Bt 0 form
confflventsftsiendyetadjacahtao aechadk bidk lo€ theaseMikdildadisr BB b £ fillet around
outer periphery of the sem conductor die. Sonme excess

the gateuieE pPeEPkay af thesemicppiecion de.r Bejuf exrest alhgsive materighis
o RS Lol AR O DBl SRRl Aot i
matuseed Wiknvexeess adsaive midtetidl s et gdsoweyeflabme iofithe adhysivd @uterial

my GG GO e STorOHieF 48, beSR P B Ingation for & ilet, and
corffﬁﬂﬁﬁ&%h@ébrﬁ%tﬁcﬁﬁ%?fa@és ALREEN terhBIAR, WHiGh ar@%c%{%g% fhe same

ocated at the sane elevation as or just above
elegatiohas or pfst dhvye @isndada ofslhacicuitl foatda df dwruoen¢dtion surfaces of the
surfaces o

f the. rrmnal s beconme contaminated jn this
termiiglvdeCOmR CaRABIA-La0D i BRBSTy BIERials condag g elgghent, Such as
boPR RS0t RderdPercbsIBiefotin lah RFRHR e ecdi@aM@hection, which may

effective electrical connection, which may ultimately

ultimeadel y eedupe thegkliabplityiof yhegfackagsd sewicagéurtaaievisormwonssrelectrical

Vi ce r C e electrical 20 shorting and failure
shefi i e R n R e o TR (5007 Lar ger
Ci 1 p0007] boards cirstithoadds, SechGslsbedllcdrahbBedoadssandaié substrates of
the substrates of _so-called "plug-and-play" devices

so-gplledaiphig-andeRlay edeyises Pheardd may begonfigere i paar & plugity of

. . devi . . .
BB v 0l O Syl s
tovearé evatelecrasing gizes agisevanthcesasing idaesigas iCogseiposty, icestamination of
thegq?)?nfsl ST g rs]ﬁl!ffgc‘{eé Icc:)gpe]tqg{pgi&g{yl agig\ﬁé;q égte%ig{eié gq?%?a%ﬁglyoenncountered when
sethREARRIr G| e Lh6 ANAEBI R ¥ BRoer _%ﬁ&h?%bg&k‘?t or devices

are assenbled with larger circuit boards.
[0008] Solder masks are often used on circuit boards to facilitate the formation of

solder balls or bumps on selected terminals of the circuit boards while protecting other
features thereof and preventing solder from wetting and adhering to other features of the
circuit board. The solder masks that are used on circuit boards are typically fabricated from
photoresists, using known photolithography processes. These solder masks may be left in
place while semiconductor devices and other components are secured and electrically

connected to the circuit board. Thus, a semiconductor device may be secured to a solder



10

15

20

25

30

[ 0008] Sol der masks are often used on circuit boards
to facilitate the formation of solder balls or bunps
on selected termnals of the circuit boards while
protecting other features thereof and preventing
sol der fromwetting and adher3 “ng to ot her features of
mastcl)( ﬁwel%:llgl? %sgilr{tﬁxg%tsecbg% a{[P éh c):}g,]uclztgqolar Siclflls %c%n(?ucltlor (gvme isto be
cledbieill9rcephested, Usi ng known photollthography processes.
These sol der masks may be left in place while
sen08¢Hdu¥thsn C@I’é‘(ﬂlﬁ@%a SpdenAYe aELHSH A8 §PRYeRtiana sl gpigoards, a
r@(ﬁgoiethg ﬁ&ﬁe’sﬁ@ lnlxag &Iu?éé ts%nﬁébgldﬁé%lc&gvtl aabt8 fesolder mask may
sem con eV| ce may secure

stillsfbdvd &ateralBy ouraakd \bbycnid the putenpdriphiry (ﬁeh:euxeadcdmlubﬂtbe device and onto

circuit poard . to v\,hl ch the seniconductor device is to
conggctiog|surfpqes of theyadpasandemugals pg]@@oﬂrcwéwéonvem i onal

sol @8] ma§51§1? %lﬂex‘&ﬁ s %Qv&ﬂ&\ﬂ%@hﬁ%f}@& whth 16k des ROALES e some of
a portl on of the adhesive materi secures a
the semss adigsict orata@ti Nen¢tbeledsethesd meesscsagmcaihyydo Botdtaivé preat enough

flow | at er al ut war d, _be: ondth out r.i pher f
volygs losRnEimillits GF s AUESA AT tabis oes Gategrrades
senfibordiBtop dbAEEAIthé SdlchRhRtRTdel e isdebisrtd to 1hO3b1der MKINY, thus, to
Sone sol der masks have been configured with recesses
thetcucméb@ard eCounsequattly, thedermdnals of qmvetshoa@isram @pically spaced a
sufgIO g 1setI eSZal’%vayqﬁq%e% 8<f‘ea i%)re%n{ﬂ{lﬂzlh%g ?p%{]% ? & ésgmlconductor
dev&&b’l@?de\é&lﬁ‘m ®rthatirduieBoat®isfto be osifisd tbzﬁﬂﬁ@&d’im@ctﬂ&l surfaces

seni conduct or device as the sem conductor device is
thercof wild gott ks qontamyindted by adhasivamppterighy Such ppsitioningeefithe fepminals
I
uncga(r-s’lgcrl‘tﬂg; Fr)elcc‘@gl‘ﬁf ﬂﬁigﬁ% c)eéault BEarl ﬁdﬂd@?&ﬂﬁ%ﬁlaﬁegl(&wa{e %"i"c;h%events a
redubiéon inahd d'ilmnabny\blﬁ thé cirhﬁt oastrér periphery of a

sem conductor device to secured to the circujt
boaf®llk tTé‘eb‘éVeB%$ HeHREHY %fﬁé’g AR EATHE %tfa}t%?rPfsgBtdF’éE’é%kS

the%iﬁ{]tfﬁgtf arbbifi iRl tegpr&%ﬁ AMG3L Sfhidial AUR ‘%ﬁ rzspfo%e @bnnection
Suc p05|t|o ng o he termnals 15 un swg
sunfagel T ths ctiniat sublsrateiterouindls bbde deduniog mlubedlmstd:slbnmfahe carrier
r estate, which prevents a reduction in the
Su@fﬁﬁié’n& ons of the circuit board. [00111 The inventors
are not aware of any carrier substrates or sol der

masks therefor that are configured to prevent

adhesi ve materi al MMA@ID@%MMM%H on

SUr %) iRl Sl Sr s
suc MR CuftbodddE TIHY\EINE ﬁélsklﬁ QbR gubbetaxees eidhesiveaid prevent the

i ncludes a solder mask for use on_a carrier_ substrate,
same from contacting or otherwise covering connection surfaces of the terminals of the

circuit board or other carrier substrate.

[0013] A solder mask according to the present invention includes semiconductor
device-securing regions and may include recesses adjacent to the device-securing regions and
which are configured to receive adhesive material, dams that are configured to laterally
surround terminals of the circuit board, or a combination thereof. If the solder mask includes
one or more recesses, or recessed areas, each recess may extend partially through the solder
mask or completely therethrough. The collective volume defined between the outer

periphery of a semiconductor device positioned upon a particular device-securing region of
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such as a circuit board. The solder mask is configured

to recei ve adhesive and prevent the 25 sane from

contacting or otherw se covering connection surfaces

of the termnals of the <circuit board or other

carrier substrate. 100131 A-sbl der mask according to

sent |nv t|on nel udes caond

the (0B ER IR R TR R TRy & TR R AR thsato may receive
substditatienall dfehd me@eidh@@vesmmﬁalrtﬁatrle g6¢dns sedile thelkbmittoadtor

configured to receive adhesive material, dans that are

devicsrip ngﬁu PEWOFtHE ragien a Acgordmekyy thedimght pewhichAhessupporting region
posﬁ o'h& Y 'sémf&ggﬁ&tor%evﬁe Ca%@élf‘a?stth@ H]esdﬂl?seé'n%qgterrall Ehntugﬁg)ig L)fjﬁ'le recesses,

one Of nore recesses, of

mapbe amfigaagito penedsa nalymexha vdil pevetvealkkbess abihiaigh t he

sol der — nmask or conpletely ther hrough The

col ﬁ%ﬁlﬁll v & 3R OBy HE of dhemostsr dp@s BEEhérSOIdﬁ’é’f“?ﬂ?@?X/ extend

late?ffllyaov%? g]g&gél‘fé;% tpgﬁldﬁ%\ﬁtﬁ@c&lﬂéétfohl%ﬂﬁg eu(HQHe @ ﬁlgﬁn %I‘é%(g&/hlch itis

devi ce- ng region of -4- e sol der
posgaingde.r Tﬂa}aﬁerdbdéxtcndlmegms of eemh sac}escﬂmqralamnnay #lev ptowide

e i ve subst ially all of the excess adhesive
addifihel et fegn or'e Wit by e Toatery ey Seied GREGIRine over onto the
cor%@yélﬁ%g@nmatoﬁﬁ@@i%ﬁﬂ B¥drd.€9i on. Accordingly, the

hel ht at which the supporting region positions a

09d5ld u ét drcuiddphusiaiponsvhig the agldtslrmafdrelpphrsﬁm@ﬂ to be disposed

f. t.h
may %m? rdge l}? oy rqqnﬁlgg nrsotrglge ofn Oﬁrﬁ %gsr’%g Sq or elervaYelgi é'gléltlve to, a surface

thef€ @8Geaitipaht velumkORilA whichodlithedil ©mateBAEmAY b&Bdceived. The distance
the sol der dams of the sol der mask may extend

the|tepminals piptyde from the siee oh thegaicpit @ﬁaréfmc'tmowﬁ Adgtticylar, desired
rf f

Volﬁgls Ib?ﬁgeﬁeg éhén!?sﬁor}ﬁg%(%‘ﬂe ;ﬁ% ﬁoﬂeg g?&q 3&% gl% rl%&atlgr?] élt WPICh theiqouter

penphei‘y ;| séﬁrlccﬂﬂ[rctﬁﬂgle\ad:essmm'edmvd&he alddjltt boanbvilbbe pasitéoned. As an

. area over which adheS|v mat eri al spread bpefore

incge3seq Yq\ignseé?dﬁwws ntaFF@ gy s.r?C@swﬁgﬁ’an‘@ntr@? tgEpuingls and the

lochfién &'v{}}ﬁéﬂ fhel?)gﬁe"r genﬁr%ggé#a Senfikbificlor g%EéijPQé‘%%%ﬁcﬁﬁd, the

t he sol der |gure to be disposed
termm;allsmey beplataiadleset lathepcotrespdadihg dip-attich drcatiomihes thegerminals

of ?%&V&iq%%hére(%}d‘l tblr?\ellﬁisfﬁ?} e%g%efég F@@dﬁgﬁrgre% ico:iillrgeg; iglg glilr?a%es of the

terh@ e MBFbe aBtedabiPEleRatioh Meat 1 LHHIR ) e RIQhHiMIR WHiHThe bond pads
the surface of the circuit board may provide a

or pthet ¢antactof ademii¢anduater deylicgraze b@&lt\l@@d ovhiethe circuit board. As a result
of ?rﬁc{ SSon? nf'jtlhn glossgrl s%gémg?ﬁﬁs ralseg evat ocfa&ne I ISC% termme‘l:ls the raised
outer peri a sem conauc evice secured

terfniedls diﬂ'laﬁmfdutt@d;hid thﬁt&ﬁébrpdn’aies bacpiags &f tﬁél @fbserASnvition may facilitate
i ncreased vol une of adhesive material nmay be received

thayse i ehprica indemediatqeonduetiverlemends betygen ‘P‘B’fﬁl pads gRether contacts of a
seﬁln%n&ﬂ&&f 59&5' R&‘ﬁ{e}é e 0%8%9&@9&9 Of th %}4 Gebdrl be

positione termn ace OSGI' to
t hei[0016pr riesysed teretn, diceteat t‘aodmltlhmaal”lls)nottlhmmed togarticular structures

suéhezgs cogeensuonal FR-4 resin boards but encompasses any conductor-carrying,
substantially planar substrate or other die support member formed of any suitable material,
including without limitation conductor-carrying laminates formed of various materials,
silicon or glass substrates with deposited (as by photolithography) conductors, ceramic
substrates and other suitable conductor carriers as known in the art. Further, the term “circuit

board” includes and encompasses all types of single-die and multi-dice assemblies, such as
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20 of conventional circuit boards and interposers. In

addi tion, the connection surfaces of the termnals

may be |l ocated at an elevation that is closer to the

el evation at which the bond pads or other contacts of

a seniconductor devi ce are pd%ltioned over the circuit

. I

mulla &ﬁcﬁmoéglﬁg Mg S téncllfglr\}%?ﬁ%géné Eg?{hglé glgtél%tsglfl?n Blne tPrge,, the latter
belrtgmenqﬂlﬁedi by smghd indins rmém(&yamcr(hlﬂnst(SMM’sbi ot thad in-line memory

tes teachings of the present invention may
1no%§ &ﬁpgﬁ@ 25 the use of shorter internediate

BE1] VRnEWR TRALRUBS INERInPARGSP @fj§dh‘3§1v9 fAQ¥%ial and positioning
con acts of a sem conductor-device and their

onequmces penigondpci@rdeiiced evepthe dirugiboend andhw eordact [{oMi1tB¢ adhesive
d.h the t t.board" i. .
(e 0 PP G- LS T Ar OB POl vicg SER Creli oL i solder

madkRicfordal 0 thOpresSkht Riven®RE PRSEES BdYght into contact with the adhesive
conductor-carrying, substantially planar substrate or

mat@nhle posiiiec prapsuoy exertedrbi thef posiiodingfdexiep agd/or gilgvisy may cause

adhggxg H@? 6{;11 %%\rw'eglrll A glgquﬁl r\é\%tpg 8%' ihe ng] 8} %%sl%%r} th8 circuit board and the
senTBérRIucRt Gevicsiol i@ Mmt@hll Wb @S ards bbﬁdﬂd@l&ﬁltdﬂp@hpm? osihkeadpport

(as b%ﬁphotollthography) conductors, ceram
thessermiepndueier davige: Abrecepignls dommsd at lﬁaﬁq igpart Ry the solder

mag‘{lp&ﬁpr cavg Q@w@fvte thdt fot]@ed I Fxbfrdtd‘aﬁ[q% Pﬁb?rﬁ%ﬂtté)f g?&@gqﬁca)nductor

€S and enconpasses a
devied. tThedJo(hﬁnasﬁmb IadlmWeS“emalptaha a5we11md; thie-hefphp ofolktitodder dams of

the&g/gg%% UdleIg bf?sé{rrf(ﬁggpq{@gsé M{Cf‘l%lglgﬁﬁg rtlgqt qq&ug%oard prevent
adHeBivk 'nﬂﬁerfﬁ?%ﬁycdﬁ@%h gnd Bt MBna dual in-1ine memory

modul es (DIMVs). [001/]" Known techni ques, including
t he[09d8] ofA s esriduetondéacd adserably ipasparadng fegchidgsari¢hopresent

in PR GRERE Dt st BT BIRF gt pteoR i SR A af e
serfiRGAR1GR dBPIL FORGMIIOFod &@uﬁe@ t¢ta BbkGPbAdiIROMPPort region of the

carrying a solder mask according to the presen
soldwemlq cﬁontagﬁcnf thesengcandoaightleviee mag baelkeetrically wrtnh@ted to

cof SaFRSE orhPietid The aRGRuloalad Y Sl ulltements
sudfBds@édds) b(bﬁtw&ﬁ@narﬂi SRpRAIVe tiRghesmatd bbed S Biedleri@gk carried by a
on the circuit board and the 10 seni conductor device

dielestriq Blm.| Beesemirgndygiondedce aegably may dsn b rasdalprrdilly
qsupport region and/or the sem conductor
en%%&hg% A receptacle formed at least in part by the
sol ¢@019] mekte predeht ineationalsedhdsdesanéthads fosddsigniegicircuit boards and

qut ward d r|n pl a nt of_the se co du eV|ce
soliFmaRs dorbe B e hegipe fl%&lé?w gﬁéqu 5T Ff@binations
thé?@dfglli]é éoan tdago PRIARK exda¥BdREsive Iﬂg’teﬁﬁ’ll ﬂﬁﬁ c&?&lﬁlﬁahﬁé the connection
[aterally surround correspondi ng term nal s of

sudfages of tirboehard reiels; whie faghgstingtheptaeenert of lcmmlt board terminals
more gfo%eq]yr‘g %hqucattlon a% wi:nr&lr‘gl?é Siter periphery of a semiconductor device will be

located than the terminals of a conventional circuit board may be placed relative to the

location at which the outer periphery of a semiconductor device thereon will be located.
[0020] A method for designing a solder mask in accordance with the present

invention includes configuring at least one device-securing region and at least one

corresponding recess or a plurality of dams laterally adjacent thereto. Alternatively, a
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[0018] A sem conductor device assenbly incorporating
teachings of the present invention includes a circuit
board with the sol der mask thereon, as well as at
| east one sem conductor device positioned over and
secured to a correspondi ng §6bport regi on of the
C
con e o s e b B R P Sl Bosted adjacen:
to at keastionakscesf oppusite ifoautht cb@mpdndhyg ‘dﬁ@lc@ﬁecuﬂhg regiah. 8fle heights

onducti ve elenents, such as |eads, bo W res,
of R derst PRFIaVisecaIitissEIon poHie S@%&Bsiarai‘» @\%?ﬂrgesg%drﬂﬂ@rato as well
as thY débth SHELRE difedsidiBof e 3657 &fcr}:@%fﬁ%ﬁdﬁlﬁ\f&&% may
assenbly may al so be partially or ful capsul ateg
configaed o fiveidgragkreintd adheeine raaptatls goluntl udes met hods for

desj ng,GL.r.cui ar ds d 25 .sql der ks .to he . .
s BN Pl FRGE S a iR e R dediS aaaod i deEnine o circui
boal’ﬁiﬁ)lﬁﬁmnﬁfze CORtRnNAL0R B thelt Al fAL RFQF69 @f{é&é’ E@ftsie. Such a method
prevent excess adhesive material from contam natin
inclufes eonfigwring terminglsrof dececircyit bornddaiprothida fim & purifasalof the circuit

h
bo llﬁfs}]ag C{ha{ vtvﬁf roglog glede% dc z}(fgngmy%%egcq %rg U?Ituw% %ﬁrapp{é}etween the

terfitbRland @ fcbﬂh@bndlﬁg s&nﬁ:@ﬂdhﬁﬁ}diéﬁic@ bnéteit §6misbhduchs device has been
| ocated than the termnals of a conventional circuit

secigd teithewirewié bpard.cubile Briditating thecamectzn q é@tatmqmataponductwe
ol B0t gL RSP S BRAMGH Bt 6 i

bmm¢3|gn|ng a solder mask in accordance with the present

i nv on _i.ncl udes uring | east . one

oV 0220 Ot .ﬁ@awrs@%ﬂadg%’a foge i redbinvERHew iohrepg apparent
to th&eQTordhard sRilUh &hd a{rY th?&u@%ﬁmhé’taﬁ&?ci} the @gdu?&ge&gscnptlon the

t hereto. ternatively, a nbi nati1 on of nd’
accompasges dnmyngsearsiothe appandd] clwnush t he dans bei ng

| ocat ed adjacent to at |east one recess, opposite

fromthe correspondi ng device-securing region. The

hei RIFEF DESCREPEDN ORSIHERBE VIRWIC FIERSUOF THE PRIAORINGS

and the solder dans that correspond thereto, as well

as [0923Hefn theamivings, svhash dpiesverioussaspécts pfeexgmplasp embodiments of

nding recess, may be 5 configured to

ﬂwgygwgﬂ£€§§§gS|red adheS|ve receptacl e volune. [0021]

AddiaoeanalFi@, 1 ishetop VRSEdT an dx¢Riplarg alr¢mtdddaetesccardmg foadle present
for desi nlng a CIrCUIt board to minimz

inV@%tmnam inglHdesrterypals ghakprpsiuge figay %éé?aSb«;nee%klé@g%thereof
adh i
Cer RU2SF . PRI R Rthior AkCrFRe SREY SHHM.
sur {026] ofFIGheisci eross-dectibmbrapraettasdanicamotheatxamplhry circuit board

ravi.de a des red a ive receptacle volune laterally
Wh%@ﬂ BieSta{a1sg d?é? qﬁgpgughd a correspondi ng

sem@RrAugiQr4 i%eavﬂoﬁ QiQNELa LiRK R CHNE HEh e 63 £6a thRRof being
been secured to the circuit board, while facilitating

positienedadjreerttito a poftionrif sheypadiphery of ardderettichdocation thereof:

[0028] FIG. 5 is a top view of an exemplary solder mask according to the present

—4_)

invention;
[0029] FIG. 6 is a top view of another exemplary solder mask of the present

invention, each recessed area of which is located adjacent to only a portion of the periphery

of a device-securing region thereof;



10

15

20

25

30

elements to the termnals after the sem conductor

devi ce has been secured to the circuit board. [0022]
O her features and advantages of the present invention
will becone apparent 15 to those of ordinary skill in
the art through consi derati o’ of the ensuing

e, 08 R RV iy oo s

invéﬂtﬁ\/l\ﬁvlﬁﬂl b dBRAVIFED Ja0D 23] a $d)ddrhigastly awi ngs, whi ch
depi ct various aspects of exenplary enbodi nents of 20

thelOB?Qseﬁ{Glgw‘\?ér?f‘i’séﬁeCt ok heng lne §—8 é’fﬂﬁ% i ew of
an ¥SIP! RIY. Fis act{a‘%(/ R He é’i?&fi’tr aﬂga g%fﬁés’? tha

i nventTon, which udes termn a S t rotrude from
sendtorideatst demee sanfed @ad tleetrieolly ccfrﬁh@%ﬂl tH%kéEo aadi s a

cro ec n taken al ong line_ 2- FI 026]
Pl Q0033 S LS S RS T akep ShsadisRogr Gho G Chflot her
exenplary circuit board 25 which |ncludes a raised

di e-attach | ocati on; [0027] FI G 4 |s a top V|em10f a
circuit boarldEW £¥) PEEOND

0s bent { orflon of t erl her
0 olohefc vRSAEENe b RiCe Jrincl 8 Sperilan R BtEEnf gph ofcui
boatd @Widepadle®WBIR liddoYp &%ﬂ%ﬁc f&ﬁ@ﬁﬂeﬁ’érﬁ ﬂlv‘éﬁtl&h €The depicted
present invention; é150029 IG 6 is atop view of

CIr%tdtqaéi 1@ioshdese substaintielly plask substratee] pwitb@plurality of die-attach
lochtgon% rf()' o le%gtc%e s%ﬁggesfépthg{egf ’f«ihrmvml 1§ 56 hsat cc?r?e%i)gndd to each die-

ent O on a portiron o

attad:li\ld)(faﬁoﬁ @0 ufd Iﬂgltfcﬁgd titer b fidiadent th%retdi Qa}’ﬁ%ntlﬁb QpeﬂpheSy az of an
g i,ew of an exenplary circuit board assenbly of
area P ggface il At 1B he RRsuied Bica sraisongdugtor deyige (5@5?@% FJG 1or

t
Fléa'lo% gﬁe{t lwlﬂﬁg% ge%@&f@ﬁ?g Ecﬁr]esgfﬂb%é%‘ﬁh%r ‘P%@h %%&ﬁsdngﬂ)t o@m board 10
magfalsbhﬁcluder aledst baredesasisanidl 4 loahitellatieast pmﬁaliy&etw’c'een each die-
ured and el ectri cal

S condyct or devi ce se
att%cg%@@@@ 2Ad pbleast samg 0?6@3%17@81@? Ing fermya r?éss sect i on

tak 3@ orgbitdie 118 L@ boitd3 0 Ray bPRMNelEm one or more layers of
DESCRI PTI ON OF THE | NVENTI ON [ 0034] Wth reference to

any$usiblelmatedal Z¢. ga i Re easpi) a iy adshtvadiortemtings$ 26, apluglityt of conductive
o BRI oSl R RS U rtces 14

and 16 of circuit board 10, or internally thereby if substrate 12 comprises a multi-layer

laminate structure. As is well known in the art, conductive traces 28 are arranged in such a
way as to establish communication between the leads of contacts (not shown in FIG. 1 or
FIG. 2) of one or more of the semiconductor devices (also not shown in FIG. 1 or FIG. 2) that
are electrically connected thereto and other components, such as the peripheral componentry
of a computer, other semiconductor devices, or the like, which may be carried by circuit
board 10 or external thereto. To establish communication between the leads or contacts of a
semiconductor device that has been secured to circuit board 10 and componentry external to
circuit board 10, conductive traces 28 may extend to connective elements 29 of circuit
board 10, such as so-called “plug-and-play” type connectors, secondary terminals, conductive
pins, or the like.

[0036] Although it is currently preferred that conductive traces 28 do not extend

across a surface 14, 16 of circuit board 10 in the area of a die-attach location 20, circuit
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circuit board 10 includes a substantially planar
substrate 12 with a plurality of die-attach |ocations
20 on at |east one surface 14 thereof. Term nals 26
that correspond to each die- attach |ocation 20 are
positioned | aterally adj acentd 1 her et o adj acent to a

boaﬂﬁrllOszﬁ d%f%gge QL aftfh lgéﬁ Bnfbo %\H{hfc%%ﬁ 6 %és tex\f@nd nggﬁeéeacross are

occup a sem con or devi ce
alsolwmllilnlﬁe ﬁbﬁi’ ofPthe phaéntwnvdntibe. secured to t he

rr on ttach locatjon 20. Circuit board
;ﬂ)ﬁf gm%éﬂ lpgation 28 cv%bé%ﬁl%rse%l 2oR P5E XY

h
senﬁéonhsaélt d&%etllsfdﬂé o@@@ﬁf&cﬁ% Spongif &lt&ué &ﬁ?tﬂa&!‘

0 and at | eas ts corr ermnal s
senﬁ@ndpﬁ@ﬂ&@w@akmck@ed s&lﬁloohdlmtmmiﬂvtcet;@anwlﬁ-@hmmysdndahes may be

secwﬁil gy?raﬁac}(g g] egattac}':{gcgt?qalg%d ?}?leerqscﬁola}f& ?na?ld naaa)ibrlgglms ippsubstantially

the $&ne BlaRt W @bkir ¥rr&fpof@NL WEAA 4, PO ab KRGS ind8GshBhnd 2, or they may
communicate with termnals 26 may be carried upon one

be r@rse@ serhewhat frelatees to Ahaanepresparfding suctace 14hdragd 1thus, geside in a

rnal r bst,r at e ri ses a
aistefh PR {nkp WIF SMeels, B3RS BEA G BRERP D LT T doun i 1
t he[oess] Termsltgls D8 of tif AsES0aZB 1 AR adah@digsich §uRfaBeICh, 1® thereof in

as to establish communi cati on bet ween the Ieads of
suca @n’raa/cétsgo farditatg Haspla¢amnant of infergediate qgndyctivgelegiatsdpot shown in

P70, 3B R SRR Ao Rl o1
eletnbets edbmprsidg o«bﬂaﬁmmuﬂmm eariisd upoich ﬂaablehhela@ﬂc pitatrafe, in desired
origA/|og §Qtth?ﬁn e tFKgal %ﬁﬂ%@r&w??tag%@?@@si% pi ol adjacent
senfOH Fct? d@&lc@eﬂoﬁgﬂm\}n 1?1*1@@‘91 Qr Fi@ 53'}5@51{ feRflinal %6 of circuit board 10

conmuni cat i on bet ween t he contacts o
inchdrs & omductu@r sugfage 2'etat Which Iﬂmcdwepmslmgmmwhatc icondiictive element

s sged i Bl ST a camafmivay ok ket ¥ kst of 951

Coreésﬁgfﬁﬁﬁ b&ﬂiﬁ-‘afd ci rcwt 30 board 10, such as so-called
ug- and- pl'ay" type connectors, secondary term nals,
con Hwéf)] vt I@Shwmeotpnmhels 26keé cirpwoskd A prasigh fiom ﬁhs ‘surface 14,

16 GYOLRRBLBLELEE, AR SROMEL B8 ol BERE a0 Bpsponcing
surfdte 13| Bebph dRtateDatiaaehll b&ﬁ/@ﬁﬂ éXBesd Qdhésiveatterial§not shown in
boards 10 that include die-attach locations 20 with

FIG b i G- £). athich mgy ks pasddPhepctiriag @ agpisgadugtos degicg fp its
coegg:sgﬁfé@?gﬁﬁe %&%%C%o%@ f#&h?ﬁ%hag'td?lboar dﬁ{ihg RO fihatrdnnection

ocat1on clrcul I's an ar
surdacer2 7wiitledt teamirsad 06 .C inatiditicor, comeciien :usfabe 27) ef cﬁmhsprmaidm/g terminal

sec red.. B exanmpl e only, bar m con
L%é@ﬂﬂﬁﬁ%ﬁiﬁ%@& e gt P raRRoRe g suigicerkh 16 c}@ﬁfqﬁlhtates

thea&)%ﬁé@ioh%? oflBYr R6re iAREHEA S QUBIUBIE Qleﬁlieﬁfs%ér@t%h The raised height of

| ocation 20. Die-attach |ocations 20 nay reside in
cachudpsinegitonahitigce 27, as well as the possibly closer positioning of each terminal 26
relative to is corresponding die-attach location 20, may facilitate the use of shorter
intermediate conductive elements between each terminal 26 and its corresponding bond pad
or other contact of a semiconductor device as the semiconductor device is secured and
electrically connected to circuit board 10.

[0040] Terminals 26 of circuit board 10 may be fabricated by any suitable, known

technique. By way of example only, an electrolytic process that employs known dry film
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the same plane as their correspondi ng surface 14, 16,
as shown in FIGs. 1 and 2, or they may be raised
somewhat relative to their correspondi ng surface 14,
16 and, thus, reside in a different plane than that
surface 14, 16, as depictedi% FIG 3. 10 [0038]

ot L B 8o B G B0 A LR RTLANBRLEN R, coch

ternhihel 26l rﬁ@}eli@plbtedfwﬁ}ﬂi ﬁfafmdl atu:h acsogaﬂ:HJ@ﬁ dnothee Isce-naerS‘nbbﬂetmetal”,
shown in such as | eads, hond

nickglasg, combn@aﬁa @E fhffﬁéertt 3}5’@”&&3’6%{}@8“@8 sahange thegghesion and
ele&+§.{)"(f|€g:ﬁn% g&ﬂ@g 'éefc‘}{}%ugﬁ x: ﬁg%e}élﬁe(lﬁl%t% ggﬁi@g% tRtheHP@Brefb. Such
platinig ieay also basffeaédieekn@acprotesses, madh 2 Gyadhttrotysic, electroless, or

corres ondi ng bond pad of an adjacent 15 sem conduct or
1mIH%r§“i°E@ IHStte WFSin FIG 1 or FIG 2). Each terninal

@ 48 T EideuR 884 15Qi1s0l iRALEELEhedr ARPORLEIOM aRHE B ACECh
0 whi ch the corresponding internedi ate conductive
recalsgimm 24 rraysbecsmeé dnd ooré'@uaﬁbl togbeesteat {eastcsmime of the excess adhesive

t .2 it
naEAT RS R o RS Ba T GecsBr P eaisa 2 Uit o g o
sendboructol A6HE isReare ﬂaqnoféfti‘éh Itk €ovier. ORAdhNBc bl zﬁf@@%ﬂ-ﬂw?/
20 16 upon which they are carried. Each such term na

subz@nmlw 1pietﬁ1lyw@l@roambv%cqrr@p@r@hmgélp@ﬁmhﬂ@catmrifoae%dqmcted in FIGs.
1 an b)&lt@ %tl§él? %eshg;vrn t1n ?);_(f \g_g ohe & B r%ﬁe élsc%(tg ?%’a%ss%ﬁ I?l?esdg !E Jnay be

Shown i

posutscﬁﬁdﬂazéraﬂya atouhd 9nB Hetid@Td Wwotrespod e G- llt@lchtlﬁcatlon 20 Further,
correspondi ng die-attach |location 20, fromflow n

eachipessseddrea 24 manedeRdialg Hycusaprdingstie- agmhrlae%w@ﬂO 50 as to
oV {?pg)gﬁ%}g{:rg b Adto %&endl 4t l&g%ﬁlﬁgﬂ %ﬁﬂ %%Hg onditb AkSic g when the

protruding ter e positione
senaitomiucwlr dedte Grscalyed mto pesittar oves hean d1ergtaslm tdcatien 20H(sed BIG. 10).

that, faciliftates _the cqpnection, of one or nore
Re??%ﬁf‘é‘r%?&.%é ORI ot S| St ubatpRsEY 50  pRAPHeRy @fgrch terminal

26 ek %esﬁfmds@@% ébgl;é?]?ﬁﬁir@lhé 'dftﬁ&qgcz%%n Z@Sth‘éfe'bg eBRctiVe®y increasing

possi bly closer p ioning of each terninal
therla‘li@lt Df/@ctusuclsteuumb%@ﬁm gurpgsehi & pad:\teaning bxaest adhesi?@material from

ljtate th f.sh nt er.medi at
ottt Py Enirived GrRuisn Wher YLPHeRM 26 and i (s

corp (ﬁﬁQanTuBﬂng ABW t6FUG ) aflex @hPREy GARYERSENS a%older mask 30 for
sem conduct or device as the sem conductor device is

useecypeicanda carwtbedrd aurly axarmiEdioed k(bofcﬂ IGsul endsdas dlustrated.
Sofdobrrn[ag(g?& 1&10}3—{1% gncl @ﬂlralt%zf ggﬁgmsc 4é ﬁlléll{ are% ré‘(g te()ﬁ%%geﬁl\xgyrround

tec

co@éspending k@nﬁmily(e Anehiagls 26 loy bﬂr@nﬂé@&ﬁ $@, shbah 11€HII1J‘SD)Y sind 2) of the
known dry film-9- techniques and copper filling

cirpihboaig ﬁayh%fén ISBIG Sosat ek S deopsclue é@lur@&mf device-
seéuﬁ’ng] %@1) 1) oW DR sdhifh %&%CW{] gngges@%yglFé, ?écureﬁy%hscﬁ‘ﬁ solder mask 30

so- cal
1ncludes one or more device-securing regions 40, it may also include at least one recessed

area 44 adjacent to each device-securing region 40.

[0043] Solder mask 30 is configured to prevent solder or another electrically
conductive joint-forming material (e.g., a conductive elastomer, conductor-filled epoxy, etc.)
(not shown) from contacting various features of a circuit board. Thus, solder mask 30
prevents such conductive joint-forming materials from damaging the circuit board, as well as

from wetting and, thus, adhering to and potentially causing electrical shorting between
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ni ckel , or a conbination of different plating |ayers,
that may enhance the adhesion and electrica
connection characteristics of an internedi ate
conductive el enent thereto. Such 5 plating may al so be
ef fected by known processes;1Quch as by electrolytic,

: r j LOn.: ' [ : 4
cloci A L Bh ARy Haprb RS L AL B ER SRR e B S o
condu@®s tades fahdicirduitdeark doiceveldements bethsiciedit Bowld, and devices

configured to receive at | east some of the excess ..
that e already besi eqcrzed te Higiciicyitppadeds el amptheriemppps gf the circuit
boaf ﬁfv@ﬁi&ﬁﬁ&h& Qﬁ% 61.0&)n390tf% TAB Elghlteng%% ﬁL b]e%uﬁs%ﬁﬁ‘erflc§ secured.

sem conductor device Is secured I n position thereover.

Eacl@044c eEsehddaar é@oPlbldmmynask 3D soaatts at leyst lagbeioal df\a periphery of a

oSBT e SR AT P e

preVenBsolfler BRR MRWiNPb&walShaEdeh §6 GRS RECHRSEARIES adjTBNt Reminal 26.
positioned laterally around only portions of a

Alseohe disponed Dnd Fi{i.c8) atchadam Hoprtiudes d®ve Bdatetally adjaecnt bocation of

eces area 24, 24' m extend into its )
sold g FRER ARG R ameesS ivartits SRRt Putioi rqshopn in FIG. 5
whiH & hsa td Sdcufthedeynidohdabidr 6i€xXm8Nshoxtn ihFASt 58 tid @tdult board
beneat h a sem conductor device when the seni conductor

oveg spiesolder snaski PR 5 pasitionpd Spm Rewisg entorangs thys.dieae eertpminating its
I . (gee FIG 10). Recessed areas 24, 24" may
Corgﬁgé(%{d}“%kgﬁgﬁn%%' extend substantially to a periphery of
eacfoousy magalepicd ih FEG. 100 edchsfaands’ hay indkide a laterally extending

correspondi ng. di e-attach | ocation 20, thereby . .
ledge § Ludichds mgfl&lreéiégiemjnd oK arsrigherabsdesof theipapection surface of its

c iy . . . :
ool SRS Rt P RS B
cordigureedd ifamthes prévanteex2dsstalibeseef mateHA4RIm Tlownigentmnend ¢wtaminating
e e 5 L R R i o B RS clemen

thefetd.CHhs, Hféf}fe%lpi Hledde @ relhtiP tRe chheblidtirfadt 89 of the adjacent
Sol der nask includes a plurality of danms 46 that

terminal 2@ nfaly drgrsew!lteoough endithie yreaand shant of sl eomspasiodisnrface 27 that is
t er m,nal g erm.nals 26 of. circuit bhoard 10 .
xR e da Sy bEETER Gnfludlrie Srbp i prrmitgonnection
equipRt (b2, llvi@re Bondsi) Epi11aMPSE aSddsd1iY¥ cohisRtibhslrle, a
plurality of device- securing regions 40 to which

sem Wfliudtsohowavn FKa. Srggchytans 46 ipreoafigued & syrfound theegntire

i e PELUIER, 0500, T VA5 SRR U080 10
extanijsanenthetentisasdnipendl eze o€ dier dongedtwgisorfackdf ifs @048dponding

Sol der mask 30 is configured to prevent sol der or
‘her electrically 30 conductive joint-form ng

Mat @§043] (Bl deviBe-SQAHE toish £ G5B mask 30 js positionable over a
conductor-filled epoxy, etc.) (not shown) from

cowenpvadibg dig-attach tacstidreaf the escwf baard (a g ua diekdtackdlocatins?0 of circuit
sal r mask ,30 rev s such conductjive joi nt-form
boRgIDF e A B R e R RRET D 48 BE LG S that

correspond to a particular device-securing region 40 may be positioned laterally adjacent to

te

that device-securing region 40.
[0048] Each device-securing region 40 of solder mask 30 is configured to receive a
semiconductor device, such as a bare semiconductor device, a packaged semiconductor

device, or a multi-chip assembly, and to have the semiconductor device secured thereto. By
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fromwetting and, thus, adhering to and potentially
causi ng electrical shorting between -10- electrically
conductive features of the circuit board or structures
carried thereby, such as conductive traces of the
circuit board, connectlve etéhents of the circuit
ave.alrea een . _sgcure
way b B B e e G RSP B Bl i, or

presyufeCiehiitivOadiesive GnibE tiseld @6 Sedttd £ Sentitortiut@dd deviveto A vice-
elements are to be subsequently secured. 5 [0044] Each
secyri 1goaH0sbelder maskad 30! geradheive materialis in %\hﬁ‘é}ﬂtoir é‘ﬁmSOhd state

o B0 REROP 2 o OREARR R LEHTL Rlh lg S08 o e
adha:ﬁ)ze satedial may b@ fc&d&hﬁroﬁ@ied&‘enfth@mﬁlb(ﬁwum@r Bestwemd ddva:te-securing
m 46 a its corresponding, j acen erm.na
regwnét@ 13{%@%’&?%’% &R OBsT mrﬂaermfa g%\&ﬁrmla UEeT BFYES b goward dams
46 ARONKEr Bork & égﬁ(ﬁhé Yer@BfHaRC S e Li &ﬁ‘t{\l t uRhds rsol'a@xsllﬁas’i(OSO
prevents excess quantities o eS|ve mat er | al
( nok0049lowiiio ifurtiielr @dubg thedikehihodd that smlshe dxdess sthesive material will flow
duct or devic not shown.in
oveg AN 1 LBk o oS BERe Rt e ts s, one

or thbRTLEds QY Jéhs AR RA roViaES betteMb AR et RBErHG rb%@n 40 and at
corresponding termnals. [0045] As depicted in

leastGome e fs mm@"‘dlnﬁsiammé uBecheretessaskanba 44 may davt dighensions that
t t end
ore B RS 9 it "D BT A Aot B L AR Sy ot ipdoreed from

betGREr £5RRIBchdMStdr devica ahd the a8} acerﬁ devies-bédfing vedi & 80 Fhedthe
term nal 26). Ledge 47 may %e configured to further
sepjeendustor xdeais saenved lodeviagtssPurElE giemP) owi ng ont o and

ESEL@(@F atAsr§ owh hll?ﬁf(g %g ﬂg?enre%égé €a )M %@k%@%ﬁh@% outer

on O e conductive

perighetyed Dof choldevitdrgedneihg hdgidh 40. ARelgeativkTly,rae Ida;tlbwé in BIG 6 one or
t he connectlon surface 27 of the adjacent gén1nal
moigiFoeREed ARERY e BN, Postianedhadiageahiofdy BIHARS ofan qyer periphery 42

of ?at 1o fn;lcgﬂ%ﬁé&)’lééa&%uﬁ%%f% 4030f25gl XRAsesH t meﬁﬂﬁgpe\%ﬁlt as shown in

eyond | arge enou
FI(ﬁ)em;mhe comnneatcassed eeeaslzkéﬁnmty e(xeentg benath\thedomndlanghwh an outer

ccess the nnectlo ur f.ace. 46] As. .
vediBRoFh Sepieon e RE dRvt i BaPT S erg e et B Agrice i
smﬁhﬁuﬁkakgsag%ﬁ 9a§5y4@f its corresponding term na

Al so, each i ncludes a | edge 47 (FIG 10) that
ext é@ﬂ;ﬁé] oxﬁ@ddetr helsle A0 maef qoepirish e prdfomeigeslehent et is configured to be

sur.f.ac its corr ondi,ng 2
iR Lo BUEGFER er abd nGRHTP 8, T Bsi el o o
codPlenfenP@P tirtuARAkE AMehativel E QbIdeSRALK Mghag be ferhied @ the circuit
| ocation of the circuit board (e.g., a die-attach

bopigeati on 20 of circuit board 10) over which sol der

h altf()(%%] .\ R’QI‘I(Q? of Eﬁé\;fﬂ,%ﬂﬁzgole %@ssé’@mggr be gllngﬁ)ryeﬁrﬁ)stﬁnﬁgolder

mask 30 either separately from or on a circuit board. By way of example only, known
photolithography techniques, which include the use of a liquid photoresist material, a pattern
on a reticle to be copied to a layer of the photoresist material, radiation of a suitable
wavelength for exposing selected regions of the layer of photoresist material through the
reticle, and resist-developing chemicals that are appropriate for use with the photoresist
material. Dry film photoresist materials are also known and suitable for use in the present

invention may be employed. As another example, stereolithographic techniques may be used
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correspond to a particul ar device-securing region 40
may be positioned laterally adjacent to 30 that

devi ce-securing region 40. [0048] Each device-securing
region 40 of solder mask 30 is configured to receive a
semi conductor devi ce, such as?2a bare seniconduct or

(ﬁger nqasﬁ%%z@og;g ﬁng 8%%%{1(9)&’%& 8f a ?lﬁ %X&ure?dle Bolame{ l()))( selectively

-Chlp as ave € sem¢cC

expdsang eI @B Ol esth lhj?kﬁ'roébhotoayrablﬂ: Polynay, aife 18y aps 8meMo)eure the
an qdhe3|v material, such as a suitabl e epoxy,
fWkFﬁﬁ?ﬁﬁQ%Fe BHWS or  pressure-sensitive adhesive, may
g4 t ' 1i
S, PuBRfidy, R R PRALHh BaliBle i GbuR LY S Gimbly 1

depia¢dewhiah incbudes aairkhigboatd 40” seha &ﬂﬂerdn@kat)é tha&ﬁlcbfp@rate teachings
sem conduct or device is positioned over

of thepiesnt FBEBHOTg regi on 40, some of thﬁ 5 adhesi;e
| t
dev@bgﬁanggéhggn e Qoirﬁciﬂ" ?12 u‘ﬁ%g ilgi)s?l‘fitseel@ (\:qu h aus(%ngcie die-attach

evi Ce-'securi
locRRNOIN oA sQbstSitiale g’lzﬁﬁﬁé&fa@é mh@lefe%m AQIEHBE YT t&ﬁﬂﬁaﬁ?%” is
and toward dans 46 and their corresponding 'term nals
posgfonged erocund amcil adJ b@at th a praipheryd®Sf’ loif é&e-stakchl rcatims k0”3 Each of

49] , reduce, Ahe I|ke hood that such
tempipals 2" RENREY BORRBRIS ¥ P PYOSDR1Y BiFsr i saen v (o
@g?QR%@QbH§%§A$he connection surfaces of their

corrésponding termnals, one to or nore recessed

ar e@®s3¢ Beleb@ad 30 dzﬁd:hl@absmﬁﬁn? a6Versl QUt619€GhadE a single
region 40 and at | east some of its correspondlng dans

devigs: soeuirg reaacky dhaénlSefﬂlgMd with andpesitipmasrasicnaideashaportion of die-

t ant.i al |y, ”
st SorGB0 o Grs P BT PR el 7 i plarfag are ligmed
with afi@ Hbﬁ@&%%t@fall?%i/d&ﬁ c@ﬂgsﬂoﬁﬁn?%rﬁﬁ@iﬁ 26" of circuit board 10”. As
devi ce-securing fegion 4 sem conduct or
shostew dares #6” mey sulsthntiollykwiradly seound tgmireds 267, with odfy connection
FOOSOJ As shown in FIG 5, a single recessed area 44
surfage &y apf gack Lﬁm]éﬂﬂli ag aia pRItER thep@% bping ﬁgﬁp@ﬁzd droggiceach dam 467, A
recgs%gc#:%g ﬁgﬁlusé)log I %‘vgg' Oeeag gélg{zﬁ] g%ll é §3 0 rfléeng-éecurl%g region
40'PARI dah R tl?d@]a?ecl@@éted & &HéthoRHéttﬁeHﬁﬁerﬁ’lf ed®B 49Ut Blius, each recessed
perlphery 42 of a corrfespondi ng devi ce-Securing
aren ¢ srpodifionéd el dcuitiaskd 30" sd a3 teiektend laerelly fromsa dibatach
or nofe recessed areas 44" my extend

SN N I e diseptigeh JosmT 2
S eﬁ]ﬂ{:ﬁgﬁg n ‘ﬂﬁj Fi&Y 9%& | leeas\é\érhﬂ)l Qlﬁd gﬁ%frfcép&%gem%%f tsa‘ﬁlconductor

uctor device is ure evi ce-securl

deviegyi SOnwida stﬁ'@%&ﬂm}ﬁmir@efplmiiky @lingewerabeiptuitbearl assembhes 1 are
dt&rgf rmed el ement that is configured to be aligned
BPYtive to, positioned over, and secured (e.g., wth

an peiRep! \SRniidnRhéet aeda& R mgysmh&ﬁ%rat@w%&m;&d&uh r die, as
board. Alternatively, solder mask 30 may ormed on

depipied cirraqackaged semiconductor device. Also, semiconductor device 50 may comprise

a single semiconductor die or a multi-chip assembly. A quantity of a suitable adhesive

material 60, such as a two-stage epoxy, a thermoset resin, or a pressure-sensitive adhesive

material, may be applied to one or both of a bottom surface 52 of a semiconductor device 50

(i.e., the back side of the depicted semiconductor die) and a device-securing region 40" of

solder mask 30”. As a semiconductor device 50 is positioned adjacent to (e.g., over) its

corresponding device-securing region 40", some adhesive material 60 therebetween may be
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25 board. [0052] A variety of known, suitable
processes may be enployed to form solder mask 30
either separately fromor on a circuit board. By way
of exanple only, known photollthography t echni ques,
whi ch include the use of a r|é0|d phot or esi st

forﬁng%e¥on§faht%1té%%}%}1¥> Iy 5979 gemlt%tgn(ﬁ{c or d%wbe qgwa %T&amsa%” of solder

sre ria |on

maskUior' akl ﬁlex?lQ:o%ylﬁJn@H%ttQmﬁlﬁﬁls QE’pgﬁélfbﬂu%bﬁcﬁ(ﬁ'd ThRXES adhesive
of the | ayer of photoresist material through the

matessli 66l ie recarveld mﬁmrstecehsvcbhmpn #y, ehwell esbswedradutarperiphery 54 of
appropriate for use with the photoresist material.

SCHBF%ﬁdPFtPW%‘Eﬁ%)r% @msm&t of el sk 341 et st adiacent to
assocmt%:(f‘ 93 1na%s 6498 cirlhi boar ﬁ' 5 eﬂlet volum? H%¢]neﬁ bg/aﬁcegsed areas 44",

anothér  exanpl e er eo ogr
outérqfeﬁeh&%a T mREnUTest d'e;lr%e 5b oarqurams&m' Gegola@fﬁhasﬁ@ 0” is
fromoné or nore |ayers of a photocurable polymer by
prefopdbdy suflieient toeﬁqmsea w@sta@t@lkynﬁl aftheernchss @ljaequ;)materlal 60 forced
tocurable r ayer at a tine, ,cure the
froB bt ey ond i e and S seBeprg sy Mot et task 30"
ThLFSI {8 colleBdd B1uBBp ﬁ?félﬁﬂkﬁ)rafen% AdhéGHH thaBRATEH @&rﬁmlﬂg onto
I's 5 depicted which includes a circuit board 10"
exmm;ﬂ poriohstdrconieskio3 Qurfades 71 ofcaljqrentateningdahl.ngs  of
the(fresent i nvention. [0054] As shown, circuit bogrd
10" [0058) udwy cambingion of éawfé tewmq%s 30.Fongredynes GiAbncRcessed
are'flﬁ?ff‘ t24 r}“a CCIJI‘ R%o dsllf)b§¢’an r%lcés (?doargabsaélr 4 A ffaac ol&'er maak 30, 30" of

ura 'ty’o erm r's posit

the@%&@ﬂﬁn@é}ﬁloﬁ Ghha3GRBtent adtiesive mdddiel B0 £dm antﬂmﬁaﬁiﬁg @@fection
| ocation 20". Each of 10 termi nals 26" protrudes from

surfages 36 @71 of terminglsié, 261 i Aedoydingle, @&h@f tees teatuaes of the present

rel at

e bt int HeSirheR SStdaRige 25967 t dorer pRoatrpify o e
coﬂr%l?gnefgédl% %ﬂa&gi at1c§H32’0 68~ 886 \ihd feemin o?gorﬁ%ntlsmhrhﬁ% boards

pOSItI oned over at east a portion o
magilb@-po;ﬁtlbmhelan&atd thnir 20 resplonding cit-ittdob dscatiddy: . | n

o LIS SBETBomieama o ity G heomr e AR Fighey ointd
reléltg‘{e az)ggogmafg lo€dt 0"1:1EI oF cib tﬁ)ail(p 10” £ soRIBPYAsk g@?‘ﬂﬁdheswe

tantla ate y surround term na

mabdial 60 1f i canably m:alérlit&,cmapbe paﬂa]ﬂﬁoﬁsuBgtanmﬂlyeﬂlcéd as appropriate for
termpal 26" or a portion thereof

the P oldf hesi v g materiali @0 used, torsgelggléléaalb% n%g @égpgn of semiconductor
deﬂ@é 56 bR B oL %o‘ﬁﬁﬁ% @g?&hmpe Th B&ﬁﬁ@ﬁ 1ﬁ@ﬂﬁecﬂ§’[e cglflductlve elements 70,

devi ce-securi ng region 6" that are
su¢hoasaghe boraldy mesthat are shdvat, lq:aés,l qmenductled @émaémeﬂth warried by a

G TS e RN ngg ot famed pESRep bORT GR35t SuhiePhdygtor device

50 and their corresponding terminals 26” of circuit board 10”.

[0060] Following the placement or formation of intermediate conductive elements
70 between bond pads 56 of semiconductor device 50 and their corresponding terminals 26”
of circuit board 10", semiconductor device 50, intermediate conductive elements 70, and,
optionally, circuit board 10” may be fully or partially encapsulated, as known in the art. By

way of example only, a so-called “glob top” type encapsulant material 80 may be disposed on

semiconductor device 50 and intermediate conductive elements 70 (FI1G. 8). Alternatively,
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| ocation 20" thereof to termnals 26" that correspond
to that die-attach location 20". [0056] In FIGs. 9
and 10, assenbly and el ectrical connection of

sem conductor devices 50 with a strip 2 conprising a
plurality of unsevered circuit-board assenblles 1 are

sem%o%ﬁﬁétg eV1%5SO[ PnQénﬂed%?e&@o%?Q&yv t erme% sV ttln%¥ acg acearllt portions

ofcﬂ@@kﬁ@eﬁd 1eema9<be@ﬁ@dp@ﬁlatéavm @fhokﬂd%ﬁckeﬁg@m conduct or
devi ce 50 may conprise a single sem conductor die or

a ngpeil- chltbowstbwﬁlrcygomg dﬁ;samtiqlsﬂoofanzﬁ et pietidcs, these should
notﬁ% cgr?sltrug(% asniamﬁlngqhe scopg P%I ﬁle reser?t atiny n[tlon 3}9& (%%ay%s prov1d1ng

ess I've da

illustadtiohs & sonfeyf tb@pl%ﬁkﬁiﬂlyqﬂefbﬁed)&ﬁb@ﬁmbﬁﬁs h S@hil@ly) othePBmbodiments
surface 52 of a sem conductor device 50 30 (i.e., the
of thaprerfiaemay be fevivd ihieedo setificpyhiiaey tbe seiribyr seape af the present

- i.C iQ " "

i B BAEEIE Rk S A S LoBAbSG T3 rbe e

in combénafionV €hg sdops of therinesifion s, tigrefene ﬁﬂtcﬁ&ﬁtﬂhd mngnreé@mtyby the
qome adhesive mater. al ?ﬁther bet may

40",

appf@dqdd:iztl@a ap Jegal e@@y@pnt&éﬁ h@@? regomg descrlptlon All

add?t?dﬁ's C&‘i‘gfé% Chnd Sydifi&atiofls tol tAVRHVEn iR Bs é@clo&fd Iﬁe?énq ev(fhlch fall within

and their corresponding térm nals

the maanmgtand scnpe of @ie cldimissiretodesmbaaded shareby. rrat er i aI 60
is received within recessed areas 44", as well as
bet ween outer periphery 54 of sem conductor device 50
and dans 46" of sol der mask 30" that are positioned
adjacent to 5 associated termnals 26" of circuit
board 10". The vol unme defined by recessed areas 44",
outer periphery 54 of sem conductor device 50, and
dans 46" of solder mask 30" is preferably sufficient
to receive substantially all of the excess adhesive
material 60 forced from between sem conductor device
50 and devi ce-securing region 40" of solder nmask 30".
Thus, this collective volune preferably prevents
adhesive material 60 fromflowing onto to exposed
portions of connection surfaces 27" of adjacent
termnals 26". [00581 Any conbination of raised
termnals 26, 26" and dans 46, 46", recessed areas
24, 24' of a circuit board 10, 10" and recessed areas
44, 44" of a solder mask 30, 30" of the present
i nvention may prevent adhesive material 60 from
contam nati ng connection surfaces 27, 27" of
term nals 26, 26". Accordingly, each of these features
of the present 15 invention facilitates the placenent
of termnals 26, 26" in closer proximty to their
correspondi ng die-attach | ocation 20, 20" than the
term nals of conventional circuit boards may be
positioned relative to their correspondi ng die-attach
| ocati ons.



[ 00591 Once a sem conduct or device 50 has been
positioned and properly oriented relative to the
appropriate locations of circuit board 10" and sol der
mask 30", adhesive 20 material 60, if a curable
material, may be partially ofdsubstantially cured, as
appropriate for the type @ %Qge5|ve materi al 60
used, to securely naintain—LﬁE—pOS|t|on of
sem conductor device 50 on device-securing region
40". |In addition, internedi ate conductive el enents 70,
lagged ¥e pond wires that are shown, |eads, or
conductive TAB elenents carried by a dielectric film
may be positioned or fornmed between bond pads 56 of
seni.condictaliodiiey famiZba Séniaomtucheidevicoassemplhyn domprising:
termnals 26" of ciycui oard ! 601 Fol | ow n
Proy g CAERFFeHbstgie P&Llﬁ‘ﬁ}gl %Eeas? oferfigsp %&aéwe SRiaberyane
el eRfingl adfR A UEER 1080 PALSRE: Bﬁa@%ﬂa&pnduct or
devi ce 50 their corresponding termnals 26" of
progiding A soldryamagk 0'the caenercmhstcade, dhe shddar cmsk cluding at least one
ICIntr &ry?%d%gl}g?rtgcr%%%%%lﬁl 18864 6‘1[%?3 ](Ss}?szt gg)ro?[?(gll’ qu;ﬁg }ltl lgag?lorllél die-attach
enCRR&WN2hEAEast Bfie KOWBd hida bBRcdHt to thBYt REstWAY¥ deVice-securing region,
exanpl e onIy, a so-called "glob top" type encapsul ant
mat ard eﬁlleasoonmipnb@ij agenpiodbel atdmast Qeme@@qs@m arearoppesitecizom the at
50 % sq oI tdg 1ce e':c?_lﬁgg ndnu% th? ongeg a,trrrc’ co 71.%6:% %t leggt ‘a portion of a

Al t 6Pl
i nt ﬁérl’[ﬁ@taab@gd:d’ﬂ’lﬁiélﬁtlbase oﬁé t%f’fﬁﬂlhBan roﬁﬁkﬁn@to dre@6tation that exceeds
adjacent portions of circuit board 10" may be
encéipelararoadfithe devirsrgedringierRi®g§e. [0061] Al t hough t he
foregoi ng description contains many specifics, these
should not be construed as Iimting the scope of the
pre8ent Thyerthodrof claith 1érthey ca@sprimimyi di ng 5
illustrations of some of the presently preferred

apRlyp8 afhshiednateiighte af hegst ope Aeihe ahiseriionE APgCe-icuping region of the

| NVenhiQRadMB%d R%o Sfﬁ' sedcvbi é%heagpor{é%nﬁi&rﬂaﬁ&mf AR tBPe secured

spirit or scope of the present invention. Mreover,

f eatathe st kersimndidéviee-seruriegbemoment s of t he i nventi on
may be enployed in conbination. The scope of the
invention is, therefore, indicated and |[imted only by

thes, appqﬁé%&ﬂfdd&jfr&ﬁ@fﬁrﬂ%eeﬁl §a@hg.equi val ents
rat her than by the foregO|n descrl %lon 10

positiening thest lf@eﬂ Qe somicongduglo idei %lath¢ afrleast @mt d\@/lce-securmg region,
I nv%{]t I eS1v %naf'lo %e ba%reglll ﬁle b\/\'ﬁom surface a @(}Be atnlgastt one

nmeanl ng an scope 0 e clainms are to

t hedetiye-seculig reg@hﬂd&ﬁmgmatat l@st@n@lsﬂfﬁﬂ:oh@uct& devicA to the at least
met hod faor forming a sem conductor device assenbly,
conpPif §¢yige-securing region.

4. The method of claim 3, wherein positioning comprises applying force to at

least one of the at least one semiconductor device and the carrier substrate.

S. The method of claim 3, wherein positioning comprises forcing the adhesive
material to spread between the bottom surface of the at least one semiconductor device and

the at least one device-securing region.
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providing a carrier substrate including at |east one
di e-attach | ocation and at | east one termnal
adj acent to the at |east one die-attach | ocation; and
providing a solder mask on the carrier substrate, the
sol der mask including at |eas®-one device-securing
on t :
| ookt ongreyhLBEDs QUL § S BEFbaoRE ohlfs shiidcess
adheﬂﬁemaedahbéh)vsamtaaignbeybﬂd atieasabné ebsperipheral edge of the at least one
devi.ce-securing region, nd %ﬁéeast one dam adj acent
senyigpndpgtor eVl aqeEPhery & g@cﬁt HONCEeRICS ISERITR S P he
at | east one device-securing region, the at |east one
dam contacting at |east a portion of a peripheral
edge of Tliremethod efidninohefuttbermonmlisaigd protruding to an
el evation th exceeds el evation of the
reoup die SEetrRHG T SORGRa ‘TS o R GBS e m 1,
further conprising: applying adhesive material to at
| east one of the at |east one device-securing region
of &he Elcﬂmet&wdraéklamd ‘ahet:gmttmtslmst aneedamfl pmvemtea@texcess
adhesi ag] Pﬁ' conta deVI &5 t0o b1 SULthcepf tl ¢ terminal
PG AL AR Bt PR OPRgTGR S et TR Hsferpinal
claim2, further conprising: positioning the at | east
one sem conductor device on the at |east one )
dev?-ce- sEeumpthgd pégliaml whereingueddingdherenldgrinagsk cowarisag
propﬁﬁﬁff%l(ﬁé? %J%E%&{%é Uy legs(f %ngazﬂn tc?ﬁgﬁglph ?"ﬁtgraﬁg %xtending portion

Ite-securi ng I On Securl
corffgmed(m donadr at ledﬁ\poct&)ntdf atﬂ'e:ﬁphérall 128 f a 2bnidton surface of the at least
devi ce-securing region. 4. The nethod of claim 3,
On&{EBRIBRN posi ti oni ng conprises applying force to at
| east one of the at |east one sem conductor device and
the carrier substrate. 30 5. The nethod of claim 3,
whet@i n Posinethodiofiglaco Apwhees }frovidintgghd: bdderdhaskicomprises

profa e hE cosiRe SSRGS SE ST rk ety S ferPne,

one devi ce-securing region. -16- 6. The nethod of

claimb5, wherein positioning conprises causing excess
adhébi veThamettiodiof pkalmllowhblanerravaigbby orideranaskangledes securing a

hera of t.he | east one
pregoerrrﬁeggﬂ ﬁclglo?kpgeavslu(r:f “ hgc?fgﬂ %\%@V?e ‘of the at |east
one device-securing region. 7. The nethod of claim

6, further conpr.i si ng:
2. The method of claim 1, wherein providing the solder mask includes forming

the solder mask on a surface of the carrier substrate.
13.  The method of claim 12, wherein forming is effected stereolithographically.

14.  The method of claim 12, wherein forming comprises forming a plurality of at

least partially superimposed, contiguous, mutually adhered material layers.

15. A method for designing a solder mask for use on a carrier substrate,
comprising:
configuring at least one device-securing region to have a semiconductor device secured

thereto; and
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recei ving the excess adhesive material within the at
| east one recessed area. 8. The nmethod of claim6,
wherein the at | east one dam prevents the excess
adhesive material from contam nati ng a connecti on
surface of the at |east one-#érminal. 10 9. The
thod of claim1, erej rovi di.n he sol der .mask .
confEeaR o Bl ol HORE SR S5 o ed et EnelR Ertact witha

ONepetipHerg @A singl ) Jordedpahding kdrinirX bethdicBgicp Oustraf.

configured to cover at |east portion of a peripheral

edge of a connection surface of the at |east one

term.nalThe]Taetile PFElQirﬁf%,fiﬁHh&fco% s .1’ V\,_he_r el n

providi ng the solder mask conprises “providing the
configutingst 16asbsiis @tessed drba bétereswhidesst apskioal df apdyiple g of @ at least

thereto. 11. The nethod_ of claim 1, wherein providing

t heonsgleyise-spasingiTazirn aad aideasi Pnagfl the Phmalsy of wispd glams.

sol der mask to a surface of the carrier substrate. 12.

The nethod of claim1, wherein providing the sol der

mask7.i ncAudebkod for designing heoldet wesk forsie i ardersubsteatef

the.carrier substrate. 25 13. The nethod of claim 12,
COIYMEE n fornming is effected stereolithographically.
conFurid £ 8t 18Rk B@d&ﬁc&ée@hﬁﬁ%?egidm& hEldla § QMBI cP ABNiLS &Rured

formng a plurality of a | east partially

supéreiebp@sed, contiguous, nutually adhered nateri al

l.ayers.,.30.15. A nethod for si gni.ng a,.sol.der ,mask
con UGt e A eIV O pB 5 WL R R 1 R
Cconfiévge-scdgridd reepaSt one devi ce-securing region to
have a seni conductor device secured thereto; and -17-
configuring a plurality of raised dans, each to be

i | ! ,_each to be
A I T R P

corfignsihg atphurality®f raibedl dmaisrudéhceit t6 ltgd anldaSt orfeltetdisdd area, opposite from
conﬁgi sing: 5 configuring at | east one recessed area
bet Hiseth leapt Qe dleyice sV ESpEioN. a peri phery of the at
| east one device-securing region and at | east one of
the plurality of raised dans. 17. A nethod for
desilgni nd macthod flerdesmsingfazoldes masintocbeased bk carrier substrate,

r rising:
coﬁc’lgr?ssntlg:at € conprising

configuring at least one device-securing region of the solder mask to be located over at least a
portion of a die-attach location of the carrier substrate;

configuring at least one recessed area laterally adjacent to the at least one device-securing
region; and

configuring at least one dam adjacent to the at least one recessed area, opposite from the at
least one device-securing region, to be located laterally adjacent to and contact a
peripheral edge of a terminal protruding from a surface of the carrier substrate, and to

have a height that exceeds a height of the at least one device-securing region.

20.  The method of claim 19, wherein configuring the at least one dam comprises
configuring the at least one dam to include a laterally extending ledge positionable over at

least a portion of a peripheral edge of a connection surface of the terminal.



10

15

20

25

30

10 configuring at | east one device-securing region to
have a sem conductor device secured thereto; and
configuring at |east one recessed area adjacent to and
surrounding the at |east one_ device-securing region.
15 18. The nethod of claim 1¥-further conprising:
€O lI gu rT}{&n@th&li yf 815 (r]ﬁ }1/9 Q;heree}h %gxgﬁ%qﬁ]ﬁ% tl%détqg%%[] 5ne{t Gt Qo%nprises
at Téast one recessed area, e from e a
configasiig thnat destione ds@ao hhvga h@ght@l‘ﬂat exScedthrtclht of e at least one
designing a solder mask to be used on a carrier
deviGRISSEYHIEE .19 conpri si ng: configuring at |east one
devi ce-securing region of the solder mask to be
| ocated over at |least a portion of a die-attach
| oc2.i onl'tef methed oficlnine 2 1, swiies¢in @abefi gurmigfthgatrleasgomd dam comprises
l.east on ecess d area. laterally adjacent. to
configipe it [paviong Samap BF fepatedal p Hlevaiian ik iy amt}aﬁig the same
as Rlleds @RHlanQANS aflaH A @&ﬁ@ Sulffeld? sehidoR@Rlortieid &6 68 §&Gtioned on
area, opposite fromthe at |east one device-securing
the raélgasmne tlevibesdcovng exidmat eral | y adj acent to and
contact a peripheral edge of a term nal protruding
froma surface of the carrier substrate, and to have
a hg3. ght Ath@ho® e Gedsning B k@il substrhtbcomtprls@@st one
devi ce-securing region. 30 20. The nethod of claim 19,
confjguring p S@ﬁ#ﬁmlgﬁx plagan sybsteate fodagindorideashamediapitadelocation on a
con ast one damto include a
Iat%ﬁ ?ﬂg&?@%dﬂig edge positionable over at | east
cordignaing aﬁlasﬁbnatenﬁfnabhtﬁﬁalnt edfeatdtash oﬁ@&lﬁeﬁthbhm)cﬁtwd @deo

of the term nha -18-%5&' The nmethod of claim1
whePEfHI¢® ﬁlff%ﬁlfflt Hgtapererom theowdstaptindlypisna é‘ﬁ‘iﬁrﬁ@ég prevent excess
conf itk ﬁ&téﬁ? (ﬁged ?&ﬁtbe%b%n daBhni BnbME: v A8 thd f&ast one

exceeds the hel ght he at |east one

deviieattadriocating fr@gicontamima?idg a Thengvebh eulfak of ke anlédt, one

mhereln fonfiguring the at | east one dam conpri ses

conf9 ng the at |least one damto be |ocated at an
elevatlon which is substantially the sane as or |ess
than an el evation of an active surface of a
se m?@o n dmhc methpdaf G@im&bﬁqube@ommmg on the at | east

secu

cof B GTAEE g ke BPuye® ity CRirg R ol Igeptiongnd the a
a slasttoaetéralihal. pl anar substrate to include at | east
one die-attach |l ocation on a

25.  The method of claim 24, wherein configuring the adhesive-receiving area

comprises configuring at least one recess.

26.  The method of claim 25, wherein configuring at least one recess comprises

configuring the at least one recess to substantially laterally surround the at least one

die-attach location.

27.  The method of claim 25, wherein configuring at least one recess comprises

configuring the at least one recess to be located adjacent to only a portion of the at least one

die-attach location.
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maj or surface thereof; and configuring at |east one

term nal adjacent to the at | east one die-attach

| ocation and to protrude a sufficient distance from

the substantially planar substrate to prevent excess

15 adhesive material forced-fPom between a

e ONOHE BLn AU 95208 iRl £AReANE bty B4 Bhina

| ocation Trom on am na sur ace
corrt;hrseﬁ&orifgaﬁhg theeat 1etaetrdﬁemaimma?14o hd¥eea himg}hmhht@sf atdd:aat m great as an

further conprisjing: 20 configuring
ele‘é?&ﬁ@ &t yhichadetiomryriarcef the spisAn tiorgvice yill bepported above a

QH%%$O¢%£§aguh@gﬂ§PQHPQQQS%ﬂ@ at |least one termna

aim 24, wherein configuring the
adheS|ve receiving area conprises conflgurlng at

| east rec 2 The t hod of Ialm
wheTei Do PAGRE b esbeidnant gutihe B Sag terminal
coritkt 884 g'ﬂlﬁné AR AlecadsC@Rite@NBal'tE BEPSa B&gﬁ%ﬁét@ @E ik, Yubstantially
'ateral 'y surround the at | east one dre-attach

thelsaman$ amele@Diopat whivh atep lvaodaasfof ¢thegemicmduethedesii¢e will be located
fi t fi
RETIEICME A S e

a portion of the at | east one die-attach |ocation.
-19- 28. The nethod of claim 23, wherein configuring
the at | east one term nal conprises configuring the at
| east one termnal to have a height that is at |east
as great as an elevation at which a bottom surface of
the sem conduct or device wll be supported above a
surface of the substantially planar substrate. s 29.
The nethod of claim 28, wherein configuring the at

| east one term nal conprises configuring the at | east
one termnal to have a height that is, at nost,
substantially the sane as an elevation at which a top
surface of the sem conductor device will be | ocated
upon securing the sem conductor device relative to the
substantially planar substrate. 10



