; €3eA6At : Ff 6T6|; TITLE OF THE | NVENTI ON SOLDER MASKS FOR USE ON CARRI ER
SUBSTRATES, CARRI ER SUBSTRATES AND SEM CONDUCTOR DEVI CE ASSEMBLI ES
| NCLUDI NG SUCH SCOLDER MASKS, AND METHODS BACKGROUND OF THE Fi el d
of the Invention [0001] The present invention relates gener’lmmﬁ’ﬂﬁmmmmir
masks for use on carrier substrates and, nore particul arly, sks
that are configured to prevent excess adhesive material from cOa&tting or
covering termnals of carrier THUESOF JHESINVBNTOM ti on, the present
invention relates to carrier substrates including such solder nasks and to
sem conduct or device assenblies and packages including the carrier

substrates. TheoPDEFEMASKYEOR USE UM CARRIERESSUBSTRRTRSISARRIERES| gni ng

sol der masks to QIEBUSEATRS AN SESICONSBUCTOIEDEVRCERISSEMBLOES f Or M ng

sol der masks on caryN@UBHPE ISTRIESOIDIER A $18% NAMS MeTHOBRect i ng

sem conductor devices to carrier substrates. éackgr ound of Related Art
[0002J G rcuit boards and BRANT HHP ave | ong been enpl oyed
to establish electrical C(%?né’rd:}ﬁ?gati olbn@Eet V\eg\ﬁl\p%gﬁ%n\gads of sem conduct or

di ce and Itldexf tled lmyventomi ¢ conponents, including those carried by the
circuit board an s _that are externa the <ircuit board. [0003]
Gonvent i onal | J00ULTRF PRSIl e e adhilBE R foulel mblS B B Dackage
one or noubstsesiand) meue paticuartye fo soldee maghsabat atesonhfigiret! topreavent gxcesgi des a
sem condugt ot devi ¢ ackage.t hat includes t andar di zed connectign

et torn. MhEheaTiel? PRREAG IR setrdie sl PRAER Bl 8o Mhuct o
devi ce ofpr&gstin@nfiaciays.to draesubstiatdsiiichitdsy shsh sulder afaklemndeberred to in the
art as "interposers.” In the state of the art, the, di nensions of

intel poséF@lcaE@%6?\6&%&??%155%@%049%55%@% thf SREREPOLatGs Thepresent

sem condygtefiorldlsEretates R me@iod BF désiifl LBldekinkdks tdIBe 8§ bh tarkier UBsteates,
continuous decrease in the sizes of sem conductor device packages, nmany of

whi ch ar o 8theds fop fprming sldstmpiks 98 cpizigewbsteates; Mdite ythedsfanspyisstingat are

t he same (aficBhdueid Yevidds @htdrier sBb@@fest han those of the die thereof.. [0004]
Nonet hel ess, when conventional w re bonding processes are used to

el ectrically connect bond pads of a sem conductor die to correspondi ng

cont act s g.QkerofhdbMRbiatedArtan i Nterposer to which the sem conductor die is
back bonded, the term nals of the interposer nust be positioned outside of
t he outer per 982k Girgit hoaeds gndpborwariar subsiptes hapgileng been employedhtont prevent s
a reduct leQhb1ish eh@lﬁcﬁ'c&ﬁnﬂ%ic W@et\%lwned’oﬂggﬁfs%f 3 i@&ﬁﬁ%&g{ Qigéar;c{)@flerare
substantially the sane as those of the sem conductor die to be secured

t her et o gledtrarig ednendnertis iedhyding hogsiarriadrbydhegircuit hoard dad carmpanienta thek great t ach a
sem Condu%%ngitﬁeéngu&g ar§i rcuit board, it is typically desirable that a
sufficient anount of adhesive material be used to forma confluent adhesive
| ayer adj acen0003 Cényeltinmkllygirelativety snhadl dwnit boardulmtve beati useditobagkdgelonet
around t t [ ri . ] ctar..-di e  Sone. excess
adhesi vegrprrrgtlt(8 %rsféfcoﬁasucfoi Sﬁgh‘}vﬁgﬁpé)&&is‘rt}é%&tc %g@oﬁ?ﬁ?}g&t%%mé%rrﬁﬁ%%%ﬁ{Cgr di e and
t he ci r cpadkaggothatdndlades a staadwdiaed cannedtion pattam regard ¥ efi theXacresgenaaihefi ve

mat eri al bi S ugedf ahlé)vevev.errfd 59 of &.he hadheI?i ve teri ag Ry f Oﬁ(v out war d
fr om t he "RBHAEEREFGCR Bmighrigue B‘g%’h‘:&" RS frerRagy TASS gt BoBF47¢ %t | and
cont am nadfarddhe irctheme as inerposers. A da sheodtatadi e emtthé dinehsiahsof inBipokerasire

| ocated at thﬁ. sanme el evaé.i og. as or !){t.ltﬁt abov%1 a Sc'l”fa e of %{1@ circuit
board. | fPRIPAENEEMTSOIERINCHIR £ARESOBY O ' STRUPFRHEPS bR OdiTee fiiffat ed i n
thi' s manfgh thd riulbEREIaadoftinEIS Bk dad@inahe NBRIoT serfidbiiud®r BONEE phick£ps, My not
adhere thereto aor forman effective el ectrical, connection, which na

ul ti mat eMpny efiieh a5 soreliedashiprseale packpprs” priulitipgdimeasiprsheiies be SEFE?/iyce,

el ectri ca orof/ Ay ]a%fdthfaﬁlmogégftﬂé dichgeresickaged sem conduct or devi ce.
[0006] Larger circuit boards, such as so-called "notherboards" and the
substrates of [084] ManetbglessyPhgn eanyepsiongl wirebending pspcesses awe, usehtp be confi gur ed
to carr Yelﬁctﬁéeh'lk%})hl{e}ft t¥nd $EI0 &%%QM%gHuc?cﬁ‘ﬂi{t%%oné%lg}r{\ﬁ&h%cédﬁécg BPRAhHMals! NE

trend with suc arger circuit boards I's also t ver - décreasi ng’ si zes
and ever of angnigtpobandp whichithei semico@durterqlieistbagk banded, &rei tammindsn obthet he

connecti [ -t erm nal ' 1al i s.incr ogly
encount e R AR Be Pl biRg o BT Lot rite Bicoial G GE TR, ¥,y
boards. [0007] Sol der masks are often used on circuit boards to facilitate

the formation of Ry
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sol der balls or bunps on selected termnals of the circuit board while
protecting other features thereof and preventing solder fromwetting and
adhering to other features of the circuit board. The sol der nasks that are
used on circuit boards are typically fabricated from photoresists, using
known photolithography processes. These sol der nmasks may be left in place
whi | e sem conductor devices and ot her conponents are secured and

el ectrical tetiummeﬁteeetnt Qretatt%oﬁ Hrftﬁb’b&e bOfEsd intdPSkers t@dmmleM&%t@r devi ce
may be secured to a sol der which is, in turn, secured to the circuit

board to wibsthntialls theesamedp dtsrs,et erthww@eduosortdtﬁ tpbe eqcuied fhereto pRd eaevigsect ed.
[0008] Whep pnventl onal sol der masks are used on conventional circuit
boards, a por Yon of the adhesive material that secures a seni conduct or
device to the 6085 Morasier,imyrder totsedurely httah h a¢naic@idbstonndie teathd cirdyityward, t he
outer periph con r_deyi nd ont o, connectjon surfaces of
t he adj aceﬁtﬁt'%/' %cft{ynéasfl?ab? th"?t @u}eg ar?o%g%fca hé vﬁd%e]'"aéoerr%segg {(F?gn %rasks have
been conf i guflachtadliekive Gyesaiprentoo the badkwidesod m sethicbidicex dieand adilesirvend

mat eri al net hel ess hese recesses typic do not have at enough
Vol urree MR BAPHECAETPhAY Bh e srEReL st Bes Sumdater dhesth et Bor cod From
beneath a @@6&1@0@@%@«5 adiRM theseRficdnbectsralie Amanpidicot b&e&tcﬁ@tdaﬁoﬁleﬁidrtﬁtd to

t he sol der mask a Wﬁ thus, to the cjrcuit board. Consequ nt{#/

term nal s B#Er r Wast exsersadeesiyp eafapig) is 4padyhaspeyere sprap ke s mG‘Fgflance away
from the | Qgatidve ButlardMidif fhetsBRicekdiRor BR! bdyBRd the Qésirdd FREGIMOBAM KA arfdieVi Ce to
be secured to the circuit board is to be positioned that the connecti on
surfaces taeBtaEatelhp Fonnsetionsuriaes adingen derpynalid bish ok lpgetcd at te samach

posi ti oni (';kgev%oﬁ et’s%rﬁtfst %&@h%ur‘f’d&@@?!hé bt BoRAUITE @88 cdi@dtioh RErfAdes SP’thE boar d
include additional feal estate, which prevents a reduction in

di mensi ongerofinalyeeceme contamisatad i thjsmmnosr, Mkrsmedigte pensietiverelenests, awaraé of any
can-ier syp r pr event
adhesi ve rrat?i %r%f%} ?’n0§%hg§hﬂhaa§ﬁfg’%?%g%{ggﬁﬁggtﬁ%tggglga g%&érgg{)féﬁ trﬁ% carrier
subst r at e ulténately a¢duicovhi |r@1abé1@uraf thgypackaged sereinendyeier defviceheleasrigal shertingibst r at e.
SUWARY OF nt invention includes a sol der
mask for ulsjé-ﬁglnla cararal ergkgg%'%onm&op&%cﬁ as a circuit board. The sol der
mask is confi gltted) Lageraieiiv boadih ashvesacdled wobaboirts’ apd e subgrateseft act i ng

or ot herw Se \ urf I the circuit
board or &f h%l‘lfe%cﬁmrgpagp%ga ?‘;'Cet ST T’Sﬁ%ﬁ}?%ﬁgéﬁgg%d gt Z](L:ltﬁ:%i?& ntg to the
pr esent |r3mer¢bndmtor de\hwsleasssettnm:tenpdms, dre trtadivsmthssc&ﬂangmrrgrcuﬁgmrdsxsatsd may
i nCl Ude rggeas VC %dé as S1Z CPCV 1 Cen S%C#éc nsc%lp nQF n 1 itCh 3!6
conf i gur ed®Y8° FECETVE a'}fhé i é‘?reaﬁ‘ € FANECY nat™> A 8’0?1? 0P

| aterally t}mtronmndn mefan%srttﬂtmrmfalstﬁyeadhesﬂ\ceumtterma;ndqreastngty enootnitered when
thereof. If th & trﬁ% Lcltd 9 ar re.recesses, or recessed
areas, ealHMiFRIduse ﬁceéﬁteeaﬁﬁ"% t"f‘ FS?CIEWCB R"%He sol der nask or

conpl etel y t he[0807 Sulddr maSkweare oftdnastd vecivaitborrdsief theilidtetthé fematidrne out er
peri phery em . conduct qr devi ce tione 0 rticul.ar

v Do socterballs Bybgiean sorecCmrEnS ALK & hond iR aBRecingo B or
recesses thakresthéredTind pRVEnting 6 IECH ¢1R Wettidg @hd edhetibg lolidr @dtyredfithof t he
excess adhesive material. that is used to ecure%he sem fOﬂguct or device to
that suppSFEHityaredingRolINaBEKHIPALAT Use 08 CHETHPRAr A MPiEH bt HBHIEE®i ng
regi on pophdtbiREists,isme Kn6WA PhistdIRRoghy PRocedses. ileke sbider RRisikaRASe IBRIGh | at er al
di nensi ons_of the recesses, may be configured to provide a volune that w il
recei ve eRbBgeswhilgssmiopducta’ deV'FWI‘Q]Otheﬁ“aﬂléﬂ“Fméﬁre sgieednd pinclricgty t he sol der
dams of tB&n%&kcﬂ%ﬁhé@ﬁ!ﬁnt%é[rdeﬂ@sngsérﬁn%@ﬁcﬁabﬂo}’d&\{&rm@ REEREEIA] soRfr t i on of
the connection surface of the termnal around which it is positioned. The

| at er al | ymask whigh ifginrtag; gsuredfo e ekicudihoarddts Mdgh tbawnwdmtgbdqmw e

addi ti OnaleleétHEJ]l%Q:%m?ercFeﬂ over which adhesive material nmay spread before
spilling over onto the corresponding termnal of the circuit board. [0014]
A circuit boar[@08fjdhemdonhentional solderenaskaaii uisel mmwhvgmpmj Cirombboaddssposed may

|ncludete a ro fro or._ar elatlve
o cur S Bl MBS P Rl oy iR B BoBoleRlrtERe Bl s B Bl o7 o

nay be received. The distance the terpinals protrude frontthe surface of
the circuit board may provide a particular, desired vol une between their
correspondi ng sol der dans and the |ocation at which the outer periphery of
a sem conductor device secured over the circuit board wll be positioned.
As an increased volune of adhesive nmaterial nmay be received between raised
terminals and the |ocation at which the outer periphery of a sem conductor
device will be positioned, the term nals may be placed closer to their
correspondlng dle attach Iocatlon than the terntnals of conventlonal

o o Y M




[0017] A sem conductor device assenbly incorporating teachings of the
present invention includes a circuit board with the sol der mask thereon, as
wel | as at | east one sem conductor device positioned over and secured to a
correspondi ng support region of the solder mask. Contacts of the

sem conductor device may be electrically connected to correspondi ng
termnals of the circuit board by way of internedi ate conductive el enents,
such as | eads, bond w res, conductive tape-autonated bond (TAB) el enents
carried byst'@l fthivelatecallyi cutviard, rpey onid éh esedr pomphe gt afthechemicorduntas elbicy ambgntal so be
par a1 Phpddtbh X FREAAIN Al ORI HISRUPRGR, | nventlon also inci udes
met hods f o "4 nin oar ds an(g §ot fasks to be used on circuit
boards. The ci r[ommq Sbmarsdele;r msaskdieave mlcsnfgwemnhlemhaswﬁecé]hescﬁﬁé ofthe
configured t cont am nati ng.the

t t
connect i on‘”‘g%rS g@le:e\é’g'g{ﬂa f ?ﬁﬁnfﬁi‘ @%fr g"i“&?‘fﬁg{?g?@‘caﬁ%ggf ROUNAYS §rEAtSPOYRR t he

pl acenent \xbﬂmﬁésrt@umtalbembﬂthé Q:Edé!srhﬂh@nm?lﬁzﬁerfal ﬂhsalsr'oréda fidhebéreadia on at which
the outer periphery of a sem conductor device wi|l be |ocated than the

term nal s SPICYndusidRYiFoRdhe ercanfyctesslayige pageusrd tp thesaldier Bpsk andethiy t9 he

| ocation afe ¥htubohlde COHLelienR rthmﬁﬁmal%farc%ﬁm&@@&ygtpwau?@wce&at her eon

will be located. [00l9] A net esigning a sol mask i n accordance
with the preivigt disauesiyagfomibe l?ﬂ@@n@bwmcg thei cwgr;r a¢ripheryaf agpmiconductor

devi ce-s ecdlewc@g) BeSFbR8 RNEE @leudt B84 1590 8e g&ﬁﬁo%émaﬁwgm{nggﬁo%%uﬂaceg plurality

of dans | aterall ?/ adj acent thereto natively, a conbination of dans
and r ecessesseqfayill pet ll?(mfl'iaglwtﬁd bywdhqsxvpm@tqn@hﬁmbpwgthn@mfé@ fedjiaglent to at
| east one c regi on.
The. hel gt BogTriy (ERER G SR YREA GRIE AT R RHLS EnERHHERE 2D 0
t hat cor r eswotich inlilks dimensias ofidiecirast bdasl. dept h and | at eral di mensi ons of the
at |l east one c ndl reces may. be confi rQvi gde esired
adhesi ve recepfd ﬁ]?? é})gc?rs are[nﬁ CAfdY HORE uﬁé{ra%tsk?és%geersnéag ‘hﬁvg(ﬂtl on

i ncl udes ahamtehonifglmed td@sevgmiadlj;esa/emiaterial frofadmihg antoriha iconneeticnosifacasodt i on
of thetermnalsth r.e cess, adhesi ve. Such met.hod . i ncl udes

cont 1 gur | 1 PRIGFHAFEE St S B S Emg i diens ok 8t P FUrFr SIFES L f ace of
the circuit board a distance that will provide a desired adhesive
receptacle volune |aterally ' nd a correspondi ng

sem conduct or devi ce once thﬁ%ﬂ%hﬁﬁﬁ%ﬂ%@ﬁhas been secured to the
circuit board, [poi]l Ehefpaa'ehtixhﬁhiimginblheesmmﬁmbmwﬁseionta%mzdis@ds&at@onducti ve
el enents to the ier, ngl' aft% t he ,sem_conduct or, deﬁl ce h s been, secured
to the ci FdliaP aGBEHEPoar e polegrags F%‘é’f‘ﬁﬂ‘é@ torfgceltn AdREsiYFeAD cPFeVFWé Present

i nvent i onsyhd ﬁodae&aﬁmmg@pamamsetcavérh@%anmn&f ShrfaddsYof Bieitermindds 6fBe ar t

t hrough consideration of the ensuing description, the acconpanying

dr awi ngs, SEH BoRd o5 SsheRsder SRRt BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0022]

I'n the draw ngRo1MA Sd1d&MIsE hecwrfingd SheAfBRAL ifivédtioR iR MakMdehigraadbnent s of
the present .invention: [0023] FIG 1 is a top view of an exenplary circuit

board accedientermeregonsaad aigy inchidssecesnss adipreato thecdelisesequaingreions apdhat

protrude {hRMartcohf@réd @Q@ceﬁéraﬁﬁééﬁ/etnﬁh%r%@fdamk Qﬁ%@ cEﬂI%ure%i tb $at@fany
cross-section taken along line 2-2 of FIG

cr oss- securipyag teyraipls b ke sirpuirbasid, ah%ﬁ‘ﬁ@l?m‘éb@érﬂiﬂr%fy fehe tqhqr rrtaélamludm ch

| ncl udes gnd inkcodiSeti RERsdiARAL oAtk rebAORRL el pdhidify tﬁrohgpg,\élsswepf a
circuit boar each recessed area thereof being poSitio adj acent to
a porti onmegk qrwmpbteimﬂhetwr@lrghamr eoligetivecte lunegcdetin bfttwgqnetbcﬁ outfnooz?] FIG 5
is atop f tof

i nventi Onffér?ﬁ’g%gf@%néé&gi%tg{%ev?c g g@f‘%ﬂv%ﬁo OI% %gél&g%g%gtsgﬁ;ﬂé?%d& mask of
t he pr esett solderamask end thea@iherrdemsmﬂdr rac&sacsdiatmlad}wpm tHeottatned rexdjvacent to
g:’”ay ? ngr It rﬂlaﬂf aﬁ hF th?%xce S d )egﬁgmf)ef mgtenaei\{ 1stt§sg<g {(;ilolr,sI ng‘g ghée%l Opco}l(?uech%gf pr Eaggﬁtg]
i nventi ondeMuecmthambpxﬂESg ’giohr (Amcdrdingla[ tﬂneaaxghtaatwhlidﬂnethe mp&rtmé@@&ﬁ:] FIG 8

is a cross-section.take I|n f 003 9is atop
U ew of xRN & DB SeSe APt e bt g lafpral “ORsislonhibe Groesiet co
secured angy B @afiguredid provisnnesthme tHahailEfeocivandedsQdBedlveFl G 10 is

cross-section taken along line 10-10 §)f FIG 9. 6 DETAI LED DESCRI PTI ON



[0033] Wth reference to FIGS. 1 and 2, an exenplary enbodi ment of a
circuit board 10 is depicted which incorporates teachings of the present

i nvention. The depicted circuit board 10 includes a substantially planar
substrate 12 with a plurality of die-attach |ocations 20 on at |east one
surface 14 thereof. Terminals 26 that correspond to each die-attach

| ocation 20 are positioned |aterally adjacent thereto, adjacent to a
periphery 22 ofjogr3pan addithdsl bR mlote bM1BE soMdr UarREofREioRice thallymay &&BALonduct or
device (not shown in FIG 1 or FIG 2) that will be secured to the

cor r espondpistpliy oxer regipheral pegion of thegonnertien sutfagspf the tarmingh groynd whichdi igde at

| east one o%%ﬁ&sdr@rlﬁeraﬁﬁeitafaﬂ{gqg%iaﬁs Jreashlsufddiderlidny mRG LN BRVRRCH.
die-attach location 20 and at |east sone of its corresponding termnals 26.
[ 0034J Subrsiditigna sarfacsfaregiovervhicthasthesivelnatamngl mse spigadieadore spilting paergmterihee

| ayers of Jys : | , FR-4 resin). 1n addition to
termnals %,gSng%lF’g?égﬁn{gE&gféé‘?%)cﬁgﬁgagfi've traces 28 that conmunicate with
terminal s 26 nmi§0ld¢ Acarcpit bdardippm wirich the stlderimask isfcasBgirdditodadispésedfmayi r cui t
board 10, .or, inter.nal t her .1 f substrat 2. C rises fti=layer
am nat e S AR ORI, st MR e BRI or P Suef ot 5 5 o
arranged iificredsing the valymewithia visdhaddhésive maerial mag a¢ reocivéak tThe eistdnbetHeeads of

contacts (.not, shown in. Fl 1 or FI.G .2). of one or nore af the .

o condudtgnag PRl T fs shote shisasrriic et ey SpviRF epardyulimdgsingd o

el ect ri calvolunfebeaedh aitkit e glondiag sb1@dr Remhs ennhe e fich at #Hih tasoutdie peri pheral
conponentry .of a conpyter, other sem 8onductor dﬁVi esl or the |ike, which
may be carﬂef”é}lf%gf LICPRIAPHUGR Aevica gpchied aydréhaiciioutt Reard il berppsitiopeth) Ax#n
conmuNi catih@ErsEEtIMRRE of dWBediRAAReM nfal Bk ActFedberRednGiiscBAMA4IOEndIBY | Ce t hat
has been secured tqQ circuit board 10 and conponentry external to circuit
board 10, lewHenaioThieh the getespepighern of esamitrpdpgondsiice st beresitionehie 30 of
circui t beghthalfnay@btcflad cRBerGdiblef dorRboittif Wle-RtAN lodad REMEOMB G ads
secondary term nal’s, conductive pins, or the like. [0035] Although it is
cur rent | y ofe@stventiong! qinghit beasdroand tintorposersa da gdditiony Sherrgpnestionenfaggsob dhe a
surface 1 I j i i e<.at i on 20,
circuit bgeanrnﬁg ]S(lq%a}fmcg;é &%tér?cz{?glgé]gv(ﬁ% gEI gﬁt gggosﬁggg%ﬁergugipﬁv@ }(ié#%gﬁ%@ﬁ%ﬁ% races
28 ext endiongthetronaats obe scmicendaétgidenioe ppvitiened oserdhecitshit bpardpie g eepult of

I nvent i ON.on Igrgibgl]oﬁﬁgao% gﬁa@fngr@f}%rélﬁﬁ @febﬁﬂm%@g{%fraiﬁédrtgllrﬁi{le}@%rgiséd Ois an

area over a sem conduct evice is to be physically secured. By way
of exanpl ¢ermirials of bairevislnartihatdnerporatdetehchings opthe pregend invemtianonajufecititate

devi ces, h-chi. i C i.e- h
| ocati on %.Jg%gfe%hgﬁ&é@tﬁﬁ%ga %%ﬁEC%%ﬁ%ﬂ??ﬁ%ﬁf%ﬁ“ﬁ ﬁgsg(?réﬁe?gﬁt%% gftcahe sane
pl ane as séheiconduoior dyreradd thgirsaméspodidgitermials afths himowit board=| GS. 1 and 2, or
t hey may be r aj . relative. bl f: i f 14, 16
and. thus, T ol AFIEERRH B g kit dodfh i SR RPN R I AGEs
depi ct ed kuwwhiab Gonvantidn@ER-Y rdsar bdands| but 26comipacses anyi donthaarebafrPingr e ar r anged on
a surface 14 thereof in such a.way as to, facilitate tk | acenent of
i nt er medi élgbétaB%HﬁH lp&nﬁ%xfb%traé%%rn@éer?Woygg%g%m})eﬁﬁrmd °19%r Sufr'—}gﬁgmf%,r ngch as
| eads, bongdludingesithoor limitaidn conduetot-agreying lamiretes dorred df mayidud Adjerialsenent s
conpri sing,.conductive traces carr.i on a.flexible dielectric,substrate,
in desi reg‘]"&‘?“i(g a3ty ﬁtéatﬁevf\akéﬁqoﬁﬁg2astlb3’rpr}i’loﬁgfh°§@p cfop(iusctoé%ﬁrégltfondi ng bond
E ad hof an_s@éiiraagsgm foﬂﬁm;lﬁl@m@ ldgﬂidmbtc?d %’H@r@ alé Rigwrsi @ ert. Fulth €, the t&::n dﬂcca; 72) :
ach term nal , of circuit boar ncl udes connection surface to
whi ch tth%? RESG ﬁ@cqnmaésﬁﬁg]&%‘?%o‘lé&%& F‘U‘gméﬁ'é‘ﬁ‘é“rﬁss‘?@ﬂ?évéﬂ? ®to
est abl i shyglteatip noddleSBIOMB) inaLEIAY diFRINEBDed daticel & HE sark d NeheiThtee
correspondi,gg tl)%nd, pgd. ,[03)338 Al\tQI east ?(??re tecreni nal s,26%§¥§€2i racuitr board
10 pr ot r ubking exsmpfified by vingle i-Ing meppory modulgh (YNNI dugl dn-Hag Peeery Each such
term nal %@d&[@y(mmslr).ude above its corresponding surface 14, 16 by a

p

di stance DI that w | revent excess adhesive material (not shown in FIG 1
or FIG 2), wHiel]knpwodedinisues includinguhe g o4 adhesive ayatpuiel and paeitiprieg ore i t s
correspongj I e- i f ] g S,

cont am nagt Hge S AEP AR LA hopl bR sh O (P fh AR,
connection surface 27 of each protrudédng termnal 26 may be positioned at
an el evation above its correspondi ng surface 14, 16 that facilitates the
connection of one or nore internediate conductive el enents thereto. The

rai sed hei ght of each connection surface 27, as well as the possibly closer
positioning of each termnal 26 relative to is corresponding die-attach

| ocation 20, nay facilitate the use of shorter internediate conductive

el enents between each terminal 26 and its correspondi ng bond pad or ot her
contact of a sem conductor device as the sem conductor device is secured

. e v 1 A~ F AN ™= = - o ~ Y




prevent solder fromflow ng between that dam 46 and its correspondi ng,

adj acent termnal 26. Also, the distance DD (FIG 8) each dam 46 protrudes
above a laterally adjacent |ocation of solder mask 30 prevents excess
guantities of the adhesive material (not shown in FIG 5) which is used to
secure a sem conductor device (not shown in FIG 5) to the circuit board
over which solder mask 30 is positioned fromflow ng onto and, thus, from

cont ani nat in@@rihll Haf b ises RORENB @ séBictidudlob devidd@std tirdist bd@dicair@tg b Bolfé:G 10,
each dam 46 may include a lateral ly extendi ngr | edge 47 which Is configured
©

to extend rae%craceprélég e presend a@fsntam {ipen Being ngts inte egntagk with thejadiesive
cor r espondi,narif15JHtRa re@ﬁnr@exeﬂ&?ﬂ}nﬁg bb@fondy de@R € arfdforPravit§ mifly R@hse 26) . Ledge

47 may be conflgured further prevent excess adhesive matérial from

f1 owi ng omdbesivrdmatenal éznt\wan # PHPPOT ecgdari detsolsiar waskfoadke cifcit board ppghbdi ng
connecti o t I ei ght
o or 1 edge e PRy BT R kst ANCUGE il B todyafR e e B i
term nal 2@riphgry béths supiporteegiergdnd/ca the ss%me"omh@a)r denices Harseeptdcle ﬂuem;tmnect ion
surface 27]e tspﬁttpart‘cb WP Qv gmtag(r ?Hﬂgce?ve adﬁés?\{e% ¥ fglec)éc? c%irmg%qugm é ortrﬁ'}/e be

| arge enou fh 3 mt conn a(t

capill ar y)semmoadxmeﬁsletlb:e ’ﬂmmmhmte (tfrcammthm\e: rec[eﬁﬁdlﬁ] asAt&llsah ttwrhelgthtsl%lf the 5,

each dam 46, j s, confd sur.r.oun theetlre [ its

o esaonapksT Sk Sofdy s iR el SRt lne Retfipl Py it o

t hat ext ergdardppievent Béhesiné matkripefidm bertahingihgahokmiiigls.connecti on surface of
its correspondi rm nal 0046 Each .devi ce-securi ion 40 of sol der
mask 30 is pOS&]qqgf-,ngF@ng{}@}G(ngYj%?@g ¥inGgrraragn te?‘ak’:'?gslogg’&tpfeé?f’tof t he
circuit bagvedtibPingludesdh dhicit Bddrd Glith IRCRIdePMaskGhértort bs well 4s 4 RA5tGNd 0) over

whi ch sol der mask 30 i.s to, be positioned. Dans 46 of solder mask 30 that
cor r espondeMisondystor deich RAsitigagd Qust %f@ée?qr?fbmraé@tratoa@nwp%mgwq thsned
lateral |y grbangsht doftatdddf thd 8¥heEndbeeHAdVE ke ally Qftddediach

devi ce-securing region 40 of solder mask 30 i's configured to receive a

seni conducevespardingsrmigals pf ths ciicwithoardhyniv o drfenmsdiatressonductiveclpmentaged
sem conduGhgy as4EMs, H8nd Kire cmuttweqa,seoamﬁﬁmaad (BRH) LemBRY &rfilifoy a
sem conduct or device secured thereto. By way of exahple only, an adhesi ve
mat eri al , dinleehricfiima Thaiseraigprdusispdgyvicaaseampbsmey plesbapardllyor 8lyur e- sensi ti ve
adhesi ve, ? ysed to secure a sem conductor device to a devicesecuring
der

regi on 40 o mask 30. If the adhesive material is in a liquid or

semisolid stat E)Oégl Theepresent invntioe loe inglndesometheds forsdesigning direnitdhoards and
devi ce- seghil ok Q! oP Q0 s&on SRR bB]rdd h@ue%ﬂ%?b&é?ds”?oﬁ&? %Lks%ycog%iJagg&Ed from
bet ween t he sem conductor device and devi ce-secufi regl on 40,
| at eral | y thwespfan canfigyundeto pp@pntmhefrsyadifeswhmmemhfmmdmetrminatﬂu\lhmnnemiont owar d

Cnter 11 eo geleBEl bl FERPRARIAR VRS RO MaRn e pCerill R BB il
excess admess cleselyetb ehq latation lat whiclhhtheouter petigphery4§ a aerdiconducmnilevadeaviilibe
connecti o, St‘égth%ﬁ 1{11;{]%51{31 co%Cen‘?%Hﬂ %gcdlgboa?cf r%cyﬂé‘é [?]lace(a Q&at% e e T eces sed

areas 44 nm OVI evi ce-se and
| east s orrmcetﬁom dt whmhnheerspﬂmdrnmryiafmeéﬁcon&mdn deemeﬂteeadn anklaae Wdatedhy have

di mensi ons t ha e, confi,qured to receive substanti all 11 of .the excess
adhesi ve nat erfogﬁ ]t’Ahgtthog ?roq%ﬁlgﬂm? ?S%Ef{é?ﬁsgé'hacaorg‘é?ﬁe “c’}ﬁ‘q‘ﬁ%{’?ﬁf levi ce and
t he adj acaiventibavhd@ies ecifiguriag titﬁ@isﬁdihe‘kﬁviﬁh@&uﬁh@re%&ﬂaﬂ@Bdeas't oe device is
secured to device-securing.re |g)3 F?ag 9 ovvn FIG .5 a single
recessed SMESPOSMEIpeersenapualy o Aeres el emt%r %zataﬁlyeach

devi ce- segsmbifdioh @9 i4mMs £ reddkdes hagbe ¥ re‘dSwdE RieGlafd beifg [chted fdjacie Of
nore recessed areas 447may be positioned adjacent to only portions of an

out er per ot dsast 0&2r“GFSSaORPSF‘Fee@%’éHmCﬁgeﬂ’éW‘B% EecerHperegrbn hedetss ol der
mask 30. bfwmehdiBRE oxﬁ‘ﬂ%@fce sé’e%nﬁ Pbnl Aid 'ﬁle@old@pdan%rtﬁat%rr%%ﬁ‘d th@:‘ét%ﬁ&se\@elﬂr eas
44 may extend beneath the |ocation at which an outer periphery of

senmi conduettbe dendivanddatagal dimsasiprssefithent deastime sorrerponding reessseaydie deV| ceis
secur ed 1 o eved fs SBAHE b B6kifE n@wépece;t&gé%l gig! der mask 30 may conprise a
pr ef or med nment at I'S con ured P gned rel ative to, positioned
over, and secured (e.g., with an adhe$ive material) to a conplenentary
circuit board. Al ternatively, solder mask 30 nay be formed on the circuit
board. [0051] A variety of known, suitable processes nay be enployed to
form sol der mask 30 either separately fromor on a circuit board. By way of
exanpl e only, known photolithography techni ques, which include the use of a
| i qui d photoresist material, a pattern on a reticle to be copied to a | ayer
of the photoresist material, radiation of a suitable wavel ength for

exp05| ng sel ect ed regl ons of the Iayer of phot ore5| st mat er| al through the

I o o " o o o o, r



(0055] In FIGS. 9 and 10, assenbly and el ectrical connection of

sem conduct or devices 50 with a strip 2 conprising a plurality of unsevered
circuit board assenblies 1 are described. [0056] Sem conductor device 50
may conprise a bare sem conductor die, as depicted, or a packaged

sem conduct or device. Al so, sem conductor device 50 may conprise a single
sem conductor die or a nulti-chip assenbly. A quantity of a suitable
adhesive material 60, such as a two-stage epoxy, a thernoset resin, or a
pressur e- sensi t002] idisimolly, thetesseatinversgn ipeludds gimetipdiier dssignisg asirewit of a
bot t om SurBﬁ?ftoﬁgmgﬁlz@co%%lﬁétﬂq%?th@rtcrg)%HSQEer%}b% lex&ss aagev@%'a?mt% f the
dep| cted sem conduct or e) devi ce-securihg region sol mask
30". As a welilesoed(igirve taminabseofl B@ dirguip beard foresthda dijomcenirfaceof(tee grcuntover)
its corres A

t her ebet we%%p‘% Qgtt? &thﬁ%ﬁ@ﬁ%&ldg%g e%%ldggltje%%e’reéﬁgﬁe D‘ﬁgia\(eferal rﬁ?‘&é&% }ﬁct or
devi ce 50, tetmmwls dndlacrsrediihding semicdmuctmaddm@@)hceanhdsetnhlemnductordeampdadbafeg

termnals 26" ircuit bqgar ".... this excess adhesive material 60 is

Fecel ved viceelo Bt &80l goachiieiindl Gl etpd MR T ERP it ner y 54
of sem congeténdd tokie terntieals after e samitotdduttor 46viceas Sedndesurebdkhaddircuithat are
positioned adjacent to associated termnals 26" of circuit board 10". The
vol ume def?94€d by recessed areas 44", outer periphery 54 of sem conduct or

devi ce 50, and [tde Ioft&r faturssqtnd aavarmgks othe préseRifVeRtiabwill Sddbhé epRdnt t O
n

recei ve substa al |l of the excess adhesive material 60 forced from
bet ween setmﬂt%ﬁaﬁeﬁ'wﬁrycﬂé\}t ip theopyt thioyshyeapsideradenefithe gypsying dessription, e sol der
mask 30". afhdisp anSfiﬂF%raQ@xlxéseéHdlt}{@a ppendéaRiaphef erably prevents adhesive
material 60 from flow ng onto exposed portions of connection surfaces 27"
of adjacent termnals 26". [0057] Any conbination of raised termnals 26,
26" and dans 46, 46" rquggp@mmpn%gﬁmg:bmwmdgoard 10, and recessed
areas 44, 44" of a sol der nask 30, of the present invention may prevent
adhesi ve mat er i(¢122bn the éwmmhwlnéﬁnm yareayn aspeets ohexsmplast emsb@iimentyof of
termnal s %‘3 et mvatiGRr di ngly, each of these features of the present

i nvention aC| Itates the placenent of terminals 26, 26" in closer
proximty to t (23] Elg riespt@nd'IIWQOﬁhn@xanplac’tmﬂcmcactard)apcgﬂmgztﬁ‘thetmemmt he

term nal s i n ative to
their cor r‘@‘%ﬁ@‘ﬁfgy‘ﬁ%d’? at f ﬁg‘stct)}(lzag | or(rqgc H%élg% ﬁgﬁé Mrﬁcei%?ﬁegénduct or

devi ce 50 has [¥3d] Piés Rtis oeress-wetibnyrkepaldng line et dFlGel;at i ve to t he
appropri ate l o f. it.. ". an k 30", adhesi ve
ot er al 60, i TOSEER:Bje FLbitbugafiehicloigh Dbl Blor MR afitiveolid 'y

cured, as v&xmhnmpudeataeanﬁedrdnt-hteichjqoetncnf adhesive material 60 used, to
securely maint 05|tt0| (‘)”r)ewoc}c serrgll 80 tﬁea \e/i ce 50 3@ .

devi ce- securi ngd &G lls4a' PV IFV & 0B Do P sadkieessed aha st s BB ervent s
70, such assititred laQchnwOraqmrttdmaifﬂ&rmnphmy\mfa eradsah loc¢ationthdteof;i ve TAB

el ements carri Y, Lelectric fil be po t|on r., formed between
bond pads 56 oﬁﬂ%@rﬁl@ogbﬂﬁwP”eﬂ’e(tfjaeé%q%&doﬁf‘fpép @B?OF@E%&”}B? RES™r i nal s
26" of ci isentionpoard 10". [0059] Follow ng the placenent or formation of
internedi ate c el enents 70 between bon 56, of semn conduct or
device 50 and fbﬁgﬂ%@ogr‘seastﬁwm"ﬁaf‘  REmBlegGorigE Mgk Al PERR 050"

sen condugiveriticiestick eecbéded arbd 6 Wikich Rli6catdrdjacint wcomy € PEIbS of e éﬁ]ﬂlcry
optionally, circuit poard 10" nmay be fully or partia Iy encapsul ated, as

known i n Phedeyice: seeymﬁais"atth%rf%fwm e only, a so-called "glob top" type
encapsul ant a9 3H1GSPis Y bi@wdif%ﬁ@)'i&%l@r? R8N BRRFU44GINMly BEME pRse and

i nternedi ate conductive elenments 70 (FIG "8). Alternatively, sem conductor
devi ce 50invemtiosyiidh inelades greireit paped etdewmesmﬂéc and at |east adjacent
portions of cipgsf)triBORld chils-sEi%n Rkef AoAP BNk ALRGFFIG &, 0! ded package. 13
[ 0060J Althoug the foregoi ng description contains nmany specifics, these
shoul d not be [083hdtHlGedisagop vigwviof the diqeit berog essernbly o Fis.gswitita i nvent i on, but
nerely as t regently preferred

enbodi nen%e%goédg&{}%ewcwé&]ﬁg h@ﬁ%otﬂ;nﬁp Jggné%iedt eetpha\?lgntl on may be devi sed
whi ch do not dﬁthIGrldmmmes sption takor alelre 10f—t0hd FiGekent i nventi on.

Mor eover, features fromdifferent enbgdi ments of the invention may be

enpl oyed i n conbinati on. The scope of “the invention is, therefore,
indicated and limted only by the appended clains and their | egal

equi val ents, rather than by the foregoing description. All additions,

del etions, and nodifications to the invention, as disclosed herein, which
fall within the meaning and scope of the clains are to be enbraced thereby.
14 CLAI M5 What is claimed is: A solder mask for use on a carrier
substrate corrprl Si ng: at Ieast one deV| ce- securl ng regl on; at | east one

S o o, o, g, . o g,



| aterally adjacent to at |least a portion of a termnal of the carrier
substrate, said at | east one dam being |located at | east the sane el evation
as said at | east one device-securing region. 2. The solder mask of claim1,
wherein said at |east one damis configured to extend laterally over at

| east a peripheral edge portion of a connection surface of the termnal. 3.
The solder nask of claim1l, wherein said at | east one damis at a higher

el evation than said at | east one device-securing region. 4. The sol der nask
of claim1, wherein said at |east one recessed area extends substantially

lateral ly around said at |east HIAGERIRESPRIRIION g regi on. 5. The sol der

mask of clai mlgo3)anel Risaicd tcfilfldse‘f'i§r¥d P&?eie%%?&qb&ﬂﬁ&t%%ﬁaﬁt board
substantial ly Iaterallg adj acent on porti'on of a periphery of said

at | east polsdemte@Wb@ wpmgrateégw@hmg éhesmm@trmm@kn ofhedepictadrircyiber ei n
sai d at le@ﬁ&igﬁ@aﬁ&%ﬁ%ﬁﬁﬂnﬁﬁgﬁg%ﬁu98%%&9?59%55@hﬂﬁﬁ?bY&e%ﬁ&ﬁﬁﬁa@Bﬂ?s'Ve

material force rom bet ween em conduct or ice and sald at | east one
devi ce- seclfromaf lqasting purfage 14 thereod| Terminmesdo thrft correspondito eadhediepttachbai d at

least one damhas . eliohl 18RI ANEGH haR! SYERL ABETMRAIAT o1G it o1 @

forced fr WEeEen ‘a sem con evice’ a
devi ce- securfacegl 4rtbgival bé pawpied by asemabndugiondavine ripat tshowmn sikiGat er BIG. 2he

el o P b BB PR RSy 38 £ o
surface Ofinﬂu@dﬁ”dﬂl@ﬁmﬂu edces"sedzla*ea 24 lopatsd itilendedirtidie bewveen Sach Aiecaitatle Richtivh
el ement f 02r0 ang l¥:ast ome 0 1tesacgltres%gx?dlr?ge t@rn?lg&rl}dgg.t or device,

[0034] Substrate 12 of circuit board 10 may be formed from one or more layers of
any suitable material (e.g., FR-4 resin). In addition to terminals 26, a plurality of conductive
traces 28 that communicate with terminals 26 may be carried upon one or both surfaces 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 30 of circuit
board 10, such as so-called “plug-and-play” type connectors, secondary terminals, conductive
pins, or the like.

[0035] 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
boards 10 that include die-attach locations 20 with circuit traces 28 extending thereacross are
also within the scope of the present invention.

[0036] Each die-attach location 20 of circuit board 10 is an area over which a
semiconductor device is to be physically secured. By way of example only, bare
semiconductor devices, packaged semiconductor devices, or multi-chip assemblies may be

secured over each die-attach location 20. Die-attach locations 20 may reside in substantially
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conprising: a substantially planar substrate including: at |east one
termnal protruding froma surface of said substantially planar substrate;
and at | east one die-attach |ocation; and a sol der mask on said surface of
said substantially planar substrate, said solder mask including: at |east
one devi ce-securing region positioned over at |east a portion of said at

| east one die-attach |ocation of said substantially planar substrate; and

at | east one dam | ocated between said at | east one recessed area and said
at | east dhfesamemiang ap theis sprgespendingsytfacenld, Hass showindg FIOsbinphe, orthey may | east

a di st am%e?ﬁéé& sBineWhA$E1aiRRS0 thefr %ﬁé& orRﬁr%tsquMf i@&Hdséhhg rSdidd 19%‘3 of said

subst antially planar substrate. . The connecti on el ément of claim9,
wher ei n sajufﬁerattplaeaﬁtandwesw&m bt,lé,eanels@tb@lerFIﬁaék extends over at | east a

peri pheral edg Wele | r sai d
P ebstant al 1y HBAL TR 2 ERRRORLLOD SLhiaEE Ol » Sfhle |£ERRoMR 35
wher ei n saich awvay asde facditae dmmiaoémambﬂmsanmd:hate rarskictive ellanmtse(dotahom i gher
el evati on ld~at least,o evi ce-se ing re

Suberanti H0u SR buch GF Rag Boha e SRRt PR BaRefboedramy, 1
wher ei n saietheats cbmﬁimg)mdﬁcﬁwmrmb carried npohesiidkibddisiaételic subsfrate,dn désidi d
substanti al.l

A a0k 0ol L. 8 gt ol chation, han said,at Teast one
connect i ORerRicEitRBlor 8dvide! (AbtFhSvn WMTRGE] Br BI@. d). Atach &S inaPIEofcRCHiL Bédrd PO Ot r udes
fromsaid sur face of said substantially planar, surface a sufficient
di st ance inslugdgs a connection surface 27 to which the’corresponding intermediate conductive element

is secured to establish electrical communication between that terminal 26 and its

corresponding bond pad.

[0038] At least some terminals 26 of circuit board 10 protrude from the surface 14, 16
upon which they are carried. Each such terminal 26 may protrude above its corresponding
surface 14, 16 by a distance Dr that will prevent excess adhesive material (not shown in
FIG. 1 or FIG. 2), which may be used for securing a semiconductor device to its
corresponding die-attach location 20, from flowing onto and, thus, contaminating connection
surface 27 of that terminal 26. In addition, connection surface 27 of each protruding terminal
26 may be positioned at an elevation above its corresponding surface 14, 16 that facilitates
the connection of one or more intermediate conductive elements thereto. The raised height of
each connection surface 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.

[0039] 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
techniques and copper filling or plating may be used to form terminals 26. Also, each
terminal 26 may be plated with a material, such as gold or another so-called “noble metal”,
nickel, or a combination of different plating layers, that may enhance the adhesion and
electrical connection characteristics of an intermediate conductive element thereto. Such

plating may also be effected by known processes, such as by electrolytic, electroless, or

immersion plating techniques.



prevent said connection surface thereof from being contam nated with excess
adhesi ve material forced frombetween said at | east one devi ce-securing
region and a sem conductor device upon securing of the sem conductor device
to said at | east one device-securing region. 14. The connection el enent of
claim9, wherein said substantially planar substrate further includes: at

| east one recessed area between said at | east one devi ce-securing region
and said at |east one terminal. 15. The connection el ement of claim 14,
wherein said atOOHQhH'tcircuiebdae:bHBaisrdinalmé% cmclbsmaretriewlssw areas éﬁ,alatlyreseﬁsccbunds

said at | east ,one dew 16, The (Selyly) n nt , of

clai m 14, a&%??@ﬁ% bgéi‘fzﬁ (foélﬁg‘fre(gf? %é YAt deagt somg of | < © geggéf‘& si ”Fegall

adj acent gt Q%Mecﬁomﬁidly)ﬁomfa die-fxeich dretion 2f ofohricwit bdard b@ad a s:mﬁconductOr

devi ce-secur.i ng FE?IOH 17. he conpecti on reln sai d

| ement of
sol der nadRVieqis sorY dl‘ﬂ(E’Pﬂ'd@‘s eIgpver o4 rS?Féselﬁéée@ éﬁayaf'l"gﬁaqtghﬁiaé% Ateral ly

adj acent tQrd@ind i€ asirespoidigd dieattsth 184atieh 28, ak aa;s&te@nm@evu &R SCirhAiFelyegi on.
18. The connection el enent of claim 17, vvherel sai d | east one recessed

area is canfiogmiedled pacen fv‘éreé‘iéé@éesre‘é'dﬁ‘@saﬁi‘ézﬁd’f‘@r‘?"aﬂos‘ﬂeﬁ‘%’e‘atefat”ﬁm bet ween
a sem Conqhb%@a?rg YitfoRs BcoRRl \}Q)n@fn Ideeaaiacmb%at%vzoc@uﬁﬁ&u&acnge&@sga QRaUPON

securing the senf Conductor £0 said | east one devi ce-securl ng
regi on. 194 niajiexicohindcity Qﬂmeenfmﬁﬁgtdl%ﬁﬂaéh hlcmlollﬂo sptee feovsrlap peripheye¥sand ar ea

subst ant | ?l |x¥ ndaai feh lleXlaﬁYB&%gfﬂ%sse%%fgd@ctt rldggﬁé wﬂa?tdhggé/lﬁ{égncﬁlgfbpﬁéﬂgﬁ {segl on.

20. The conRection e I'n sal cessed area
posi ti onededumﬂémtalpb;atnadq)mdm dicattachl cheﬁnopdﬂl(seeﬁl@float Bmswuereys 24 magi d at
21.. The.co im9,

(SR TTIT N R N T,

adhesi ve gatepomlingf dié-agsthilsaatiobz, Weetbya fizetitetoincheading thel @¥ighteofkdch such
terminal 26 for purposes of preventing excess adhesive material from flowing onto and
contaminating connection surface 27 thereof.

[0041] Tuming now to FIG. 5, an exemplary embodiment of a solder mask 30 for use
on a surface of a circuit board, such as circuit board 10 of FIGs. 1 and 2, is illustrated. Solder
mask 30 includes a plurality of dams 46 that are configured to laterally surround
corresponding terminals (e.g., terminals 26 of circuit board 10, shown in FIGs. 1 and 2) of the
circuit board. As shown in FIG. 5, solder mask 30 may also include a plurality of device-
securing regions 40 to which semiconductor devices may be secured. Also, if solder mask 30
includes one or more device-securing regions 40, it may also include at least one recessed
area 44 adjacent to each device-securing region 40.

[0042] 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
electrically conductive features of the circuit board or structures carried thereby, such as
conductive traces of the circuit board, connective elements of the circuit board, and devices
that have already been secured to the circuit board, as well as other terminals of thecircuit
board to which bond wires or conductive TAB elements are to be subsequently secured.

[0043] Each dam 46 of solder mask 30 contacts at least a portion of a periphery of a

corresponding terminal of the circuit board (e.g., a terminal 26 of circuit board 10) so as to
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and said at |east one device-securing region fromcontam nating a
connection surface of the termnal. 22. The connection el enent of claim?9,
wherein said at |east one damis configured to extend laterally over at

| east a peripheral edge portion of a connection surface of the term nal.
23. A sem conductor device assenbly, conprising: a carrier substrate

I ncl udi ng: a substantially planar substrate; at |east one die-attach

| ocat i on ofte@nssoldad@noflowiag betweddshaldbmalblayd jib eorresponding;ddpiceit tafinAR6) east

one termn pr ot.r udi sai.d, surface of said,substantially plapar
oubst 1 at e Ko Bhf trnerh Fil D &R el s kP b s Reditar b SEact one
devi ce- secddldeRshasie) HBvarBSxtdsOQRMtifds of BREUhRMetnaddrlay (novVRowa &t HIGL5)| east one
die-attach |ocation of said carrier substrate; and at |east, one dam

posi ti onedVhigh et tosgouse pEsmisnadncer dewige (nof shosindn BIG- ¢ fsthe eirruitthorid nal of
sai d carrigfkr HRR5618ESnasRB0 iFo iki@l?eﬁtfrdﬂpﬁoﬁﬁ@oﬁﬁr&%'ﬁ%&f frgrﬁ\ébﬁgmﬁﬁﬁh'é Iﬁg | to

S
sai d device-securing region of said solder mask with adhesive nate ,
excess adresiespending tarmialsi ocat ed bet ween a peri pheral edge of said at |east

one sem CO”dUCgﬁ’dM %‘éhﬁﬁg@&‘&lﬁ@. fo, 3hch! BfSde @{a}%n@'}ﬁ@fé a ﬁte?aglg{}g&%léigg Ile;?;iﬁéf ace of

said at | east one term sal d carrier bstrate su nti
uncont ami rfdtwdcloig configiresive extsndaaiiers pariphemat edge af the 2dnnedtive sydfadesditduct or

devi ce ass | , I ' i.er substrate
and sai o a3 gebndhe il Gk, BHFhufthos AU B, PR EHE, T

| east soneoofigisal o fectice pevad kressvalhesteanatedial idbh, floMieg soradetaniinatingevi ce
assenbl y (%f claim

PR TR T SO T e R
thereto. Thus, the height H of ledge 47 relative to the connection surface 27 of the adjacent
terminal 26 may be small enough, and the area and shape of the connection surface 27 that is
exposed through or laterally beyond ledge 47 may be large enough, to permit connection
equipment (e.g., a wire bonding capillary) to access the connection surface.

[0045] As shown in FIG. 5, each dam 46 is configured to surround the entire
periphery of its corresponding terminal. Also, each dam 46 includes a ledge 47 (FIG. 10) that
extends over the entire peripheral edge of the connection surface of its corresponding
terminal.

[0046] Each device-securing region 40 of solder mask 30 is positionable over a
corresponding die-attach location of the circuit board (e.g., a die-attach location 20 of circuit
board 10) over which solder mask 30 is to be positioned. Dams 46 of solder mask 30 that
correspond to a particular device-securing region 40 may be positioned laterally adjacent to
that device-securing region 40.

[0047] 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
way of example only, an adhesive material, such as a suitable epoxy, thermoset resin, or
pressure-sensitive adhesive, may be used to secure a semiconductor device to a device-
securing region 40 of solder mask 30. If the adhesive material is in a liquid or semisolid state
as the semiconductor device is positioned over device-securing region 40, some of the

adhesive material may be forced from between the semiconductor device and device-securing
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18 26. The sem conductor device assenbly of claim?24, wherein said at

| east one recessed area is |located laterally adjacent to only a portion of
a periphery of said at | east one device-securing region. 27. The

sem conduct or device assenbly of claim 23, wherein said at | east one dam
I ncludes a top portion that extends laterally over a peripheral edge
portion of said at |east one termnal. 28. The sem conductor device
assenbl y ofegivhdDnae]ly hyendian oatar pmiphmyreﬁtﬂi%miwddemt deveegindteward dams

el ectrical nects at Je st..one nd

sem conduc%é/o?'n%g i %Oérefpaonglgg ngfnas o;gg} C‘P oar ulngergés SOF(%ﬁg‘ag(en% conduct or
devi ce assenbl Y 048] Alodumhe? Bedubarhie hlea1nhcmhthatlsmt}ngmesaladlmswarr&tdnahwllhm\:er| al
covering at &ast al d |nter{’regl at e ondu‘fati\@ el enent an fl | east a
portion of ¥€hfams;30 gnd septagipatedhyconpos 8‘&?‘8 Cof e thelr COREPPOI H% HBW2E0™ or i ng
a Sem COoNGd}GhERE redessed /e BSIAGHY be, prévadedibe e cach dOMESlicdaring regibh 4@ andatbst rat e

I ncl udi ng at | east one die-attach | ocation and at | east one term nal

adj acent t16ast samee ofiits corresnendipedamsi4n Eachiigessedwredifignay heys digensignithdln sai d

carrier substdmigBred febeitOLBRENtIASF KIl bPRE BlcRhdRsivetRRbrD Nt REGHYEL FEm €Ji on
posi tioned over at | east a portion of said at |east one die-attach

| ocati on, bgtwaesasemisprductos dedeschnd thendipesnd deviee-teeuring regign 49 when thene
devi ce- Secs%ﬁﬁd&ﬂdlfc?cg'd%ce f?@g:u?etd th é\ﬁée- RRin g%&&p cent to said at |east one

recessed area, opposi t rom Sal easl oOhe EVI ce-securi ng regl on, said
at | east one dé@ﬂ@bﬁsa@twwg F3G. Seamgleaeqssﬁed pisp 46 lateralhesurmohedsah osttge of said

at least gﬁﬁ%‘iﬁ%m Biach ddvice s@@ur[ﬁgtr%%h . A Oaﬁb@i? Cfxsfd% {:t@&ﬁ FIRTB! ridl A9

appl yi ng e material to a east one’
devi ce- seanmé ngessedjareas Wimgnbeipasiloded adipsikt tanaly pottions oianswter periphefy 42 | east

one s em CO rreshergﬁ (%A:e%*c‘t: %F&%HE ge%‘i” % otf%olag‘lngasﬁlgo ! ﬁlaéttheroev%n a65Vsih8vevnSn(13 curing

regi on. furt
FIG 10 one or more recessed areas 44 may extend beneath the locatlon at which an outer

periphery of a semiconductor device will be positioned when the semiconductor device is
secured to device-securing region 40.

[0050] Solder mask 30 may comprise a preformed element that is configured to be
aligned relative to, positioned over, and secured (e.g., with an adhesive material) to a
complementary circuit board. Alternatively, solder mask 30 may be formed on the circuit
board.

[0051] A variety of known, suitable processes may be employed to form solder 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. As another example, stereolithographic techniques may be used to form solder
mask 30 from one or more layers of a photocurable polymer by selectively exposing regions
of each layer of photocurable polymer, one layer at a time, to cure the selectively exposed

regions.
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19 positioning said at | east one sem conductor device to said at |east
one devi ce-securing region, said adhesive material |ocated between said
bottom surface and said at | east one device-securing region securing said
at | east one sem conductor device to said at | east one device-securing
region. 33. The nethod of claim 32, wherein said positioning conprises
applying force to at | east one of said at | east one sem conductor device
and said carrier substrate. 34. The nethod of claim 32, wherein said

posi tioni ng conjeo$2Surdiey Kowng FBas.d adisesi ssampRiof b ciaduit wasidsessblpetisveen sai d
bottom surface of sajd at |east one sem conductor device and said at |east
one devi cedepistsst Whigh nglyfess cirguit bogrd 1Qrend g goldsr ree}sgﬁﬂm that ingrporatefeaghings

posi ti oni ngftﬁp{mggnwl%rﬁi@h{si ng excess adhesive material to flow laterally
beyond at |east one of at peripheral edge of said at |east one

sem conduct or d8033} sahawmeirgetbgahel() infludsaia shbatraté E2{swithomsingle dieeattaglecur i ng
region. 36. The t hod. . of claim 35 urther c risi.ng:.receiving said
excess adretpn ATepns R Rt 14 Biepl R FUBLRL BN B 28 5" The
net hod of gdsiofRBRountAld 8djhechifiod REphPPR33” TAR-HRALA BE/ANDS, Bahdrexcess
adhesive material fromcontam nating a connection surface of said at |east

one t er ni niatmindg26"hetrydes fiem swiface|141 1o sBbstanijally i sarse¢levapipn vlativedo sai d
sol der mask c%n%)réiuste Rg,ovi ding a solder nask with said at | east one dam
conprisin & e aIcy xt endi ng portion configured to cover at |east

portion of a pgoesapsoidbr BaE80QIwhichcubagttallptovetsshiFsR 19f, isdidbsakingRast one
termnal. 39. The method of claim 30, wherein said providing said solder
mask conprdeyiss-seaupivg ergivg 43athdt is aligned withapd ppaiticedpyes aklepsd aertigaof figsk

al ready Sea%‘déheﬂﬁét{&ﬁgﬁ'hﬁecg%& bob® 107 R Q8kin, GA 4830 solMPH Lk o5k diglleqV! di NG

sai d sol der nas
with and positioned laterally around corresponding terminals 26” of circuit board 10”. As

shown, dams 46" may substantially laterally surround terminals 26", with only connection
surface 27" of each terminal 26” or a portion thereof being exposed through each dam 46”. A
recessed area 44" is positioned between each peripheral edge 43" of device-securing region
42" and dams 46" that are located adjacent to that peripheral edge 43”. Thus, each recessed
area 44" is positioned over circuit board 10” so as to extend laterally from a die-attach
location 20” thereof to terminals 26" that correspond to that die-attach location 20",

[0055] In FIGs. 9 and 10, assembly and electrical connection of semiconductor
devices 50 with a strip 2 comprising a plurality of unsevered circuit board assemblies 1 are
described.

[0056] Semiconductor device SO may comprise a bare semiconductor die, as depicted,
or a packaged 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 42" of solder mask 30”.
As a semiconductor device 50 is positioned adjacent to (e g., over) its corresponding device-
securing region 42", some adhesive material 60 therebetween may be forced beyond an outer
periphery 54 of semiconductor device 50, toward dams 46" of solder mask 30" and their
corresponding terminals 26” of circuit board 10”. This excess adhesive material 60 is

received within recessed areas 44", as well as between outer periphery 54 of semiconductor
12



securing a preforned solder mask to said surface of said substantially

pl anar substrate. 20 41. The nethod of claim 30, wherein said providing
sai d sol der nmask includes form ng said sol der mask on said surface of said
substantially planar substrate. 42. The nethod of claim41l, wherein said
formng is effected stereolithographically. 43. The nethod of claimA41,
wherein said formng conprises formng a plurality of at |east partially

0! LTRSS ST SR o bl 390 1 PSS B i & T

confi guri ngmahals 2RSIf RO BlRAM W2 TREVSILIME dEMBH BY recEsstPareasa4s iiteg ONduct or
devi ce secured thereto; and configuring a plurality of raised dans to be

posi t i onedresihery: éhef semiconduqter devige & tandilars 468 of pstider mask HY” is prefiratdy s of t he

carr ' er ?%%cﬁeﬁ frredbive sﬁgﬁaﬂﬁﬁpﬂgoﬂne Glc .s'ydﬁe%ive frrl’éfefrigptfo ol rﬁjoﬁ'f Bwe
configuring at | east one recessed area between at [east a portion O
peri phery sefhicoadwttotdevicesGaduleynesecagnpregand2’atf sbidershasird®”.oThwsaihds pl ural ity

of raised dans. 46. A nethad for designing a |.der ., mask for use on a
a1 er s BURRHE HOlumE AETEN grevtauhaetrs M Of 55 ITHRE B0 PSS eu | ng
regi on to faids 8f SRARESH SWEdcey 271RY hdicchereimifgs 2drer et o; and configuring at
| east one recessed area adjacent to said at | east one device-securing

region. 47. Thé0052l Aoy cambinitionmf sdsed taminalsi26c26and damgd6, 46hirdegssed ng a
R N T O T et
present invention may prevent adhesive material 60 from contaminating connection
surfaces 27, 27" of terminals 26, 26”. Accordingly, each of these features of the present
invention facilitates the placement of terminals 26, 26” in closer proximity to their
corresponding die-attach location 20, 20" than the terminals of conventional circuit boards
may be positioned relative to their corresponding die-attach locations.

[0058] Once a semiconductor device 50 has been positioned and properly oriented
relative to the appropriate locations of circuit board 10” and solder mask 30", adhesive
material 60, if a curable material, may be partially or substantially cured, as appropriate for
the type of adhesive material 60 used, to securely maintain the position of semiconductor
device 50 on device-securing region 44”. In addition, intermediate conductive elements 70,
such as the bond wires that are shown, leads, or conductive TAB elements carried by a
dielectric film, may be positioned or formed between bond pads 56 of semiconductor device
50 and their corresponding terminals 26" of circuit board 10”.

[0059] 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 (FIG. 8). Alternatively,

semiconductor device 50, intermediate conductive elements 70, and at least adjacent portions

of circuit board 10” may be encapsulated in a molded package.
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48. A nethod for designing a solder mask to be used on a carrier substrate,
conprising: configuring at |east one device-securing region of the sol der
mask to be | ocated over at |east a portion of a die-attach |ocation of the
carrier substrate; 21 configuring at | east one recessed area laterally
adj acent to said at | east one device-securing region; and configuring at

| east one dam adgj age t d at ast .one ecesse a,.. opp si e from
sara ar Teast S eDinebh B ibedine B3R bHOT ool R HEE RSB RRRYY ep ncent
to and comeadbhsta:epeg hmhmrgahe sﬁd%ﬁof@ﬁe fRedeftinVentibn, lbnméragllamgrofvrdﬁﬂg a surface of

the carrier substr n have a hei | east as great as a
hei ght of dustEtiges é%‘f’ 05&‘8 PEPé?Hﬂé‘é” ggqgremk;a g 'goéilmlﬁﬁy’ ofbfg cdetigentst cl ai m
48, wherei thﬁe%derﬁi@ﬁfxﬂa?% ldBelscai crdo ﬂo@ée'i)tart%ﬁ] HREPIGHUTREIR B tHePRdsk/Ur | NG
said at |east one damto include a |aterally extending | edge positionable
over at | eaventignpdforqoner. rtugesdiom diffeical cnbadiments ohthednisatian way buemplexedof t he
term nal . ;5 QomfiasidHe (1HRdode o idliefifon WNAASHR, RelcteS AR fufitéd Sy Bpind 2t

| east one dam conprises configuring sal ast one amto ave a hei ght
t hat exceeppensiad alalnes apdithedfle c@rmemtseeaﬂtermebnémf@reg@wdnspmrqneg&lbn 51.
The et hod,4af;,6 ﬂklmlé{g’an\ﬁgx‘?&ﬂ'c{hxé@tgth%qm h&] h&g cfs%&’he% !&‘r@%ﬁ ANGiafg™
conprises configurin east one damto ocat ed at can el evation
which is sttudambamhg faidlsyonehétlsms)areItcebesemltrmdaher@b/evati on of an active
surface of a sem conductor device to be positioned on said device-securing
region. 52. A nethod for designing a carrier substrate, conprising:
configuring a substantially planar substrate to include at |east one

di e-attach | ocation; and

14



configuring at | east one term nal adjacent to said at |east one die-attach
| ocation and to protrude a sufficient distance fromsaid substantially

pl anar substrate to prevent excess adhesive nmaterial forced from between a
sem conductor device and said die attach |ocation fromcontam nating a
connection surface of said at | east one termnal. 53. The nmethod of claim
52, further conprising: configuring an adhesive-receiving area between said
at |l east one die-attach |ocation andd%ﬂl termnal. 22 54. The net hod of
claim53, wherein said configuring said aéhesive-receiving area conpri ses
conf i gur i Myhattis tleiaskd ione recess. 55. The nethod of claim54, wherein said

configuring at |east, o regess conprises confiquring said at |east one
recess to substlanti §Iﬁc’?fﬁfglfg?éf'fﬁ?°§Gr°?r6’ﬁﬁ§il%§%t%g%ﬁlprlls t one di e-attach

| ocati on. Jpfeastbie deHtdeduriig regian;m 54, wherein said configuring at |east one
recess conprises configuripg iﬁéd at | east ong recess to, be | ocated

adj acent tableg|ofe ECpPY 16h opated ferplixadipesnt to saidat fgpst ot deyigs-segEngiregionis 7
"The met hod of yg4ai m 52, wherein said configuring said at | east one

term nal conprises configuring said at |east one termnal to have a height
that is att]cagione dam giaeant isaid st lsps one fcenssesharearongd rordignsd o e pesitioned of t he
sem conduct or I i : i ; I
substantial ly gﬁﬁhgfmﬁﬁ%@¥§gyggpggﬁhéﬂ% ne%ﬁgﬂ%g%eg a%ﬁﬁ%%?ﬁﬁﬁgpgfﬁagaid
configuring sabue dam being locaiedattlenstthe samecdrypiidnsassaid ohleas ang dayicsssechring | east
one termnal tg have a height that is, at nost, substantially the sane as
an el evation at Ich a top surface of the sem conductor device wll be

| ocat ed upon securing the sem conductor device relative to said

substantiall'y E.l anayes é’(&li)dse;‘ &%Ekedf claim 1, wherein said at least one dam is configured to

extend laterally over at least a peripheral edge portion of a connection surface of the terminal.

3. The solder mask of claim 1, wherein said at least one dam is at a higher

elevation than said at least one device-securing region.

4. The solder mask of claim 1, wherein said at least one recessed area extends

substantially laterally around said at least one device-securing region.

5. The solder mask of claim 1, wherein said at least one recessed area extends
substantially laterally adjacent to only a portion of a periphery of said at least one device-

securing region.

6. The solder mask of claim 1, wherein said at least one recessed area is
configured to receive excess adhesive material forced from between a semiconductor device

and said at least one device-securing region.

7. The solder mask of claim 1, wherein said at least one dam has a height
configured to prevent excess adhesive material forced from between a semiconductor device
and said at least one device-securing region from contaminating a connection surface of the

terminal.
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10<109%& () - 9! 109& f9d LI 7° 109 () - L5! 109%&' () - YA910%&' () - CB} A<YNC
L! & 10%&

L&l 0%3&(%) g Picest gugedisrattych dopptiomogd () - G 3v1 109bb& () - G3Y! 10%
& () - G't uQkb]dbPH@Zon(shidfshiFfAR%EEEA (ubsfahddf/@Ranty substidie, $4d solder mask
101 L*1 109& ()-L*! 10%¢& ()-1 Al Q' D E! FI }ASEE! 10@ 10@

10@: s10%@&' () meiwdingda@g’ ()- 1S 109%4H& ()-!!S 109@& () - Sf

10%@& () - F! " +#y(1edsPord foide. séc(unhéQ:M%oﬁx}lm(edlol'@r@@eagt)a'ﬂorthdhqgf@alﬁ)afleésloo/‘b& ()-
| FF* 1 10%b& () -! FF | 10%b&" (
109%& () -y! F3! 109%& pne-dr=aitaphiggation qtpsaid sapsgaatialjy itangg pubsipe; and

10b9s10%& () - QACAMKLIAMNDYAdd twdeh shid 2l 04 Ynd'RcdstedhrdaOAd 148 at least one

terminal, said at least one dam having a height that at least a distance said at
least one terminal protrudes from said surface of said substantially planar

substrate.

10. The connection element of claim 9, wherein said at least one dam of said
solder mask extends over at least a peripheral edge portion of a connection surface of said

terminal of said substantially planar substrate.

11.  The connection element of claim 10, wherein said at least one dam of said
solder mask is located at a higher elevation than said at least one device-securing region of

said substantially planar substrate.

12. The connection element of claim 11, wherein said at least one terminal
protrudes from said surface of said substantially planar substrate to a higher elevation than

said at least one device-securing region of said substantially planar substrate.

13.  The connection element of claim 9, wherein said at least one terminal
protrudes from said surface of said substantially planar surface a sufficient distance to
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11109 () - %g_l%fzgieﬁcgd/ @2“{‘ Ghivegpsaif i) %oﬁ’eew-cmé%n%%@%% EGOngpeton o () -
"10% u& () ddvice LpBisedining oithe’ skiiéotdubbor (dkvitk to saialaelesdn amdevice-securing region.
10-u-u!'!110%-& ()-'110% u-u& ()-110% u& ()-!'F '109%vM& ()- F !'10% u& ()-
14.  The connection element of claim 9, wherein said substantially planar substrate
further includes:
at least one recessed area between said at least one device-securing region and said at

least one terminal.

15.  The connection element of claim 14, wherein said at least one recessed area

substantially laterally surrounds said at least one device-securing region.

16. The connection element of claim 14, wherein said at least one recessed area is
located laterally adjacent to only a portion of a periphery of said at least one device-securing

region.

17. The connection element of claim 9, wherein said solder mask further includes:
at least one recessed area located laterally adjacent to at least a portion of said at least

one device-securing region.

18. The connection element of claim 17, wherein said at ieast one recessed area is
configured to receive excess adhesive material forced from between a semiconductor device
and said at least one device-securing region upon securing the semiconductor device to said

at least one device-securing region.

19.  The connection element of claim 17, wherein said recessed area substantially

laterally surrounds said at least one device-securing region.

20.  The connection element of claim 17, wherein said recessed area is positioned

laterally adjacent to only a portion of a periphery of said at least one device-securing region.

21.  The connection element of claim 9, wherein said at least one dam has a height
configured to prevent excess adhesive material forced from between a semiconductor device
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22. The connection element of claim 9, wherein said at least one dam is
configured to extend laterally over at least a peripheral edge portion of a connection surface

of the terminal.

23. A semiconductor device assembly, comprising:
a carrier substrate including:
a substantially planar substrate;
at least one die-attach location on a surface of said substantially planar substrate; and
at least one terminal protruding from said surface of said substantially planar
substrate;
a solder mask on said carrier substrate, including:
at least one device-securing region positioned at least partially over said at least one
die-attach location of said carrier substrate; and
at least one dam positioned adjacent to a peripheral edge of said at least one terminal
of said carrier substrate; and
at least one semiconductor device secured to said device-securing region of said solder mask
with adhesive material, excess adhesive material located between a peripheral edge of
said at least one semiconductor device and said at least one dam, a connection surface
of said at least one terminal of said carrier substrate substantially uncontaminated by

said excess adhesive material.

24.  The semiconductor device assembly of claim 23, wherein at least one of said
carrier substrate and said solder mask includes at least one recessed area for receiving at least

some of said excess adhesive material.

25. The semiconductor device assembly of claim 24, wherein said at least one

recessed area substantially laterally surrounds said at least one device-securing region.
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one terminal.

28.  The semiconductor device assembly of claim 23, wherein an intermediate
conductive element electrically connects at least one bond pad of said at least one

semiconductor device to said at least one terminal.

29. The semiconductor device assembly of claim 28, further comprising:
an encapsulant material covering at least said intermediate conductive element and at least a

portion of said at least one semiconductor device.

30. A method for forming a semiconductor device assembly, comprising:

providing a carrier substrate including at least one die-attach location and at least one
terminal adjacent to said die-attach location; and

providing a solder mask on said carrier substrate, said solder mask including at least one
securing region positioned over at least a portion of said at least one die-attach
location, at least one recessed area adjacent to said at least one device-securing
region, and at least one dam adjacent to said at least one recessed area, opposite from
said at least one device-securing region, said at least one dam contacting at least a

portion of a peripheral edge of said at least one terminal.
31. The method of claim 30, further comprising:

applying adhesive material to at least one of said at least one device-securing region of said
solder mask and a bottom surface of at least one semiconductor device to be secured
to said at least one device-securing region.

32. The method of claim 31, further comprising:
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33.  The method of claim 32, wherein said positioning comprises applying force to

at least one of said at least one semiconductor device and said carrier substrate,

34.  The method of claim 32, wherein said positioning comprises forcing said
adhesive material to spread between said bottom surface of said at least one semiconductor

device and said at least one device-securing region.

35.  The method of claim 34, wherein said positioning comprises causing excess
adhesive material to flow laterally beyond at least one of at peripheral edge of said at least

one semiconductor device and an periphery of said at least one device-securing region.

36.  The method of claim 35, further comprising:

receiving said excess adhesive material within said at least one recessed area.

37.  The method of claim 35, wherein said at least one dam prevents said excess

adhesive material from contaminating a connection surface of said at least one terminal.

38.  The method of claim 30, wherein said providing said solder mask comprises
providing a solder mask with said at least one dam comprising a laterally extending portion
configured to cover at least portion of a peripheral edge of a connection surface of said at

[east one terminal.

39.  The method of claim 30, wherein said providing said solder mask comprises

providing said carrier substrate with said solder mask already secured thereto.

40.  The method of claim 30, wherein said providing said solder mask includes

securing a preformed solder mask to said surface of said substantially planar substrate.
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stereolithographically.

43,  The method of claim 41, wherein said forming comprises forming a plurality

of at least partially superimposed, contiguous, mutually adhered material layers.

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

thereto; and
configuring a plurality of raised dams to be positioned adjacent to and in contact with

peripheries of terminals of the carrier substrate.

45.  The method of claim 44, further comprising:
configuring at least one recessed area between at least a portion of a periphery of said

device-securing region and at least one of said plurality of raised dams.

46. 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

configuring at least one recessed area adjacent to said at least one device-~securing region.

47.  The method of claim 46, further comprising:
configuring a plurality of raised dams adjacent to said at least one recessed area, opposite

from said at least one device-securing region.

48. A method for designing a solder mask to be used on a carrier substrate,
comprising:
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;
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SAEYNC 10 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 have a height at least as great as a height of said at least one device-securing

region.

49.  The method of claim 48, wherein said configuring said at least one dam
comprises configuring said 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.

50.  The method of claim 48, wherein said configuring said at least one dam
comprises configuring said at least one dam to have a height that exceeds said height of said

at least one device-securing region.

51.  The method of claim 50, wherein said configuring said at least one dam
comprises configuring said at least one dam to be located at an elevation which is
substantially the same or less than an elevation of an active surface of a semiconductor device

to be positioned on said device-securing region.

52. A method for designing a carrier substrate, comprising:
configuring a substantially planar substrate to include at least one die-attach location; and
configuring at least one terminal adjacent to said at least one die-attach location and to
protrude a sufficient distance from said substantially planar substrate to prevent
excess adhesive material forced from between a semiconductor device and said die-

attach location from contaminating a connection surface of said at least one terminal.

53.  The method of claim 52, further comprising:

configuring an adhesive-receiving area between said at least one die-attach location and said

terminal.
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55.  The method of claim 54, wherein said configuring at least one recess
comprises configuring said at least one recess to substantially laterally surround said at least

one die-attach location.

56.  The method of claim 54, wherein said configuring at least one recess
comprises configuring said at least one recess to be located adjacent to only a portion of said

at least one die-attach location.

57.  The method of claim 52, wherein said configuring said at least one terminal
comprises configuring said at least one terminal to have a height that is at least as great as an
elevation at which a bottom surface of the semiconductor device will be supported above said

surface of said substantially planar substrate.

58.  The method of claim 57, wherein said configuring said at least one terminal
comprises configuring said at least one terminal to have a height that is, at most, substantially
the same as an elevation at which a top surface of the semiconductor device will be located

upon securing the semiconductor device relative to said substantially planar substrate.
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