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PROCESS FOR MANUFACTURI NG AN | NTEGRATED Cl RCUI T SYSTEM
BACKGROUND FI ELD OF THE | NVENTI ON The present
invention relates generally to integrated circuits,
and nore particularly to radio frequency
identification integrated circuit systenms. BACKGROUND
PRECESE HQRAMNGIFACTURING ARRINTEESRABED e Ee SYSTEM
is desirable to keep track of products shipped froma
manufacturer or seller to a customer or end user in
order to protect the product fromloss or 10 theft.
I nci dences of |ost orpgricsptReet$argo can detract
S|gn|f|cantly fromthe bottomline for both shipping
i nsured purchasers of |ost, or stolen
PqELDg?%E?%%S @geéﬁﬁg track of where a partlcular package
IThel ppeseheidvidiidnacRbds Qéherall P tRin€dgdtedTBikcuits, nd @bRrparticularly to
i ntensive task for the shipping conpany handling the
radio freguqngeyddenfifi cafiy infegrated Hecuts¥steer nust rely on the
shi ppi ng conpany to provid.e the current whereabouts
of the product while enroute, andlor 15nust access the
BACKS&iRGIpNDQOE 0NV ENTEDNSi te in order to locate t hat
i.nformation Any shi. ng i nformation known
{R&GHFRheE Brametse. dp ris%npagjfe ® ksepdisek of @rqxﬁ'ataﬂ qhgpped from a
manuf%fcﬁfr&r 61 {00 Eﬁk@orhé}f&r&'iﬁtds&nm%f@@ th Zﬂot@&t th@?rc}d'ugfefr@n loss or
I ppi ng conpany takes physical possession of the
theft. bp@dnl@s of frgt dempiléfCBésangb chy detsich ggnlffmantt}xﬁmplthe battom line for

i
ot RGBSR it 98,8 1 Senen oot Ceaflon,
of whefd/d Pt at PR khiAEHDOMedWREE EFolte 16 a. cu@ﬂohfél‘ ed Fab&hi‘fatenswe task

rel1ance on a human package handier to provide the
for thetSh@@mgr@mmm haadlingnihe ptaﬁ@gbaém @dﬁbtlgml thencystpner must rely on the

sh1pp1n‘ggoér.{)?1éﬁﬁy r‘% E&lﬁ%ﬁlﬂeopu AP erebgou% k e orgt%;ﬁt wehllé: entoute, and/or

erea OUtS a pac

must addess the @Huppmg Rbsippiy b I\)\@Blslt@ni PWer0 $bcateCtBAIafirmatdil
unobtrusi ve neans i s needed to provide accurate
NYCRINPENS HFBRREOT SROWR by tltﬁa@klﬁgféctu@5®@1ﬁépﬁ@) groduct is usually

restrict%(ﬂvtel HES; (gﬁa'tiﬁﬁ s%égﬁ@({ £ €SN Sk igﬁg\c\gonﬁw ¥akEs physical

i's meth requir ose proximity e
possesgioroditbe poaoctydndgdétigicb &rbyosde, maxamplesanoptzal scanner.

RIS T ShLe S0 FELR Syt St MLCRUBE.

automakd) t}fér TR ploRedsN B, TeAFRA:O heS telihhQN8n aqmrﬁ'c{ﬁe%%ﬁé?g handler to

I nformati on comuni ¢ation systems. RE transpo
provide yhet ki erfoonatioelt the dasid problenngd! séngdins: anfdraaden 8fhnot be
onmuni.catj on nos deskrable

casly JitpGrE SRR € SeieaRous o 2 Mekulor ke S dpHimaty trvolve this
problerh] A0S§ E6st ebniPaca aREuhélﬁﬂﬁR@riﬂ&ihs $Y8dcaBA t/ PloGRlel curate tracking

conpri ses i dentification dat a,
information of a package.

One method involves the use of bar codes and scanners. However, this method
requires close proximity between the product carrying the bar code and the scanner.

Another method relies on RFID systems, which use radio frequency (RF)
transponders to transfer information to interrogation stations. Unlike other information
communication systems, RF transponder systems are not restricted to line-of-sight or hard-

wire communications, and are most desirable where wireless communications are a necessity.

Information transferred by a RF transponder system typically comprises identification data,
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but can al so include nessages, depending on the
sophi stication of the electronics used in the system
REI D systens include an interrogator, which typically
enpl oys an exciter that transmts a RE excitation
but cansilgnatludanwsagts, anspdingeen thgsephisttnatponfthe dlectronics used in the

St energi zed by the excitation signal to transmt a

'signal, including an identification code or other
RIpfOr Mimnlnchﬂékaﬁ QnfeltB At e hiol apicallyl NinSplo® an exciter that
acconpl i shed when the transponder receives a RE

transmigy g ex@tationgigaak gad i f tr@@[pp@der {JQleetmg}»sgq)Q(gg 1%9nqrgléeqqpy the
' , alt S [
e U150, Pl S IR LR R GRS e b,
back to&Héi irdtéregpator] mhizrisatdoaiplisidiewhenaths pﬁﬁﬂjﬁhdérheceﬂersar&ﬁmgsal or,
t he response sip:al to the |nterrogat _F
more spst e G BETEATS] LS BF TEPLPCEFIgernd Hish PRRLR yepoResienal
g P t f Th
ot wIESGENRE SOTShuRRALOLATEESED WG O AP i,
transpon@sraenentsnsty stieensponse signdrie theehteodgabr. RthJnmdgatoomcludes a
i B GV PRSP € heh, B0 LLSh et Sh g o
mforsztfo%CIHﬁ{éﬁ%coWh%'Bytah&ti rARsRaRdesysepi.ers this magnetic
d, a small électric current” is forned in the .
Qnarrsq:tbmﬂ ef RF{lh rvmlrkSpoman dekicposeringiple Mehere e iRErgpation station

el ect roni.c ¢ s. Thes Qnent s then
senerat ) ST AREHT TR T GoR B B o 1 T AP gers tis
magnetid BAIPLRARI elSctHE QUFraitTe Ebriidtl an BRGIanboridBE which pr0v1des power to
i nterrogator. The interrogator receives the Sllg
the RF{ID hentosisi emirol epmaonentes Tap¢ ehsseeatsthen modulate the magnetic
field m% (r)r%nf {H ?%ﬂs&rﬁ' th@qga S[?O'Hagr T%Q ?orggﬁltu%e@ Rath Bk 19 %ﬁ ﬁl?éi%%ﬁl%f The
ar roces Rsponders are cl assl
1nterro@or€de&d‘i%s tbaS@M&rdmmaﬁiolny6em<Raﬁe&e3/£1dREcbda;rthﬁ oragerission, and

extract their poyer fromthe electromagnetic field

sends t]i!ﬁ o¥n geép dlost ﬁ@npﬁtpéfoﬁé@g%eé PrOCA}Singet i ve RE transponder
RIC| S8 Vﬁerg aai) Ff?éasé:seélﬁfe? tp%gveaor Q&fv‘ée[’)fss%vﬁﬁ transponders
sour ce, enables it to transmt a sign

extract tiesiDp@verdoei therelectiomaguitanicdd prooided diyrige m(cftrmmtor An active RF

ansponders i.s that the ically have increased .
transpop g BEBUET *ader VEEP G Hh AL e e i S AUU i ales 1t t
transmit% sié?l@f told1eMolEHiVE. & h@%ﬁ@ﬁﬁé@eﬂﬁ‘(ﬁhg%@ﬁ&@aﬂsﬁorﬂﬁ@ i€ ¥t they

hat™ 1 ncreased range. Desi rabl e t hou hese
typlcallaamegysnemé ramg o graesitratrensperders riwb Itldelsothantage xethat they

qt@&) and rel E’ cfr% ¢ ase%rt'ons to these

require .4 tle@'n%o%eé\?%urﬁ% APENG RS RS h e ave al so | ong

eddpgsle ttlhﬁ}%ﬁ tBdst IR dyRtehidearar there VOB BFobldrs with size, cost,

I NVENTI ON 30The present invention provides a system
and relfagtlitymnuf act uri ng an i nt egrat ed CIrCUIt syst em havi ng

r f

%gﬁﬂ?)gg ft(?{h%s%rtotgle[ B%gt%tef?tl(ﬁ% tlé'ghtn gg\%’éeeggo ld?i élﬁc&ﬁ those
skilled imntlegitat ed circuit device. A flrst dielectric Iayer is

formed over the substrate and the flrst}gad, with the

flrst di el ectric §H9@MAﬁQ0pﬁ Iéﬁfﬁyéﬁﬂﬁg rovi ded
g @'{e%ng)m\?e%'tleﬁ rGidEd TSt s&?rp foﬁ%a‘ﬁﬁﬁ%funng an integrated circuit

tion er is f over the first
systemdlmzlmg:a rsub:stﬂaw/wrth ah mmgate(h cmtult Hevicppéy first pad is formed on the

redistri on, layer is forped.into.an . antenna w.t
s b S ek E o B SRR R BT Prmed ovr
the subdirgkectric layer is fornmed over the first dielectric

| ayer and over the antenna. This provides a neans for

accurate tracking of goods while en route to
cust onmers. 2
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Certai n enbodi ments of the invention have ot her
advantages in addition to or in place of those
nmenti oned above. The advantages wi || become apparent
to those skilled in the art froma reading of the
and thef st padl, mgthdbe dirdtelieleded e tdyet horingvhe nperak@ prowided therein exposing

the ﬁrs@%%@?e&%@%&%% R%%?I%eéj ngyﬁﬁ%ﬁmi&ﬂ%gea&%gl?%% A portion
of the Wpp8McARRIHEBRIIS/ck & Hhbd RIte a8 ARRHh MRt ShOint@tha connected to the
integrated circuit systemin accordance with the

first pagr edeneeoricdndistreirisniayais2forged opprods- el dicsatic layewangk oxer the
antennJ. I’fhslg r%r\yl%%g L R %s %fr agcl:u?‘at% txtaglbﬁg 0 Jé(g)or(]lg \&LH#[],E% %(ngté t(;: J:L?ton?’ers.
IS a gl‘ 0SS- SeCet I'onal "view of a°second e Oal ment o

Ekfainlentbakgiendd Ohie linveati@r havleDther advartdges itadditi@n to or in place
cross-sectional view of a third enmbodi ment of FIG I
of thosg mgnfigped; ghoypre Theraduanipges grillegpmg apparent to these S&fﬁ‘eé ig the art

pl.am: Vi PR} L tienal ' :

rom EIERGE SYRPRIARL B Be e LR, v Kb st o

accompaagiagdetvwiagof the present invention; 20FIG 6 is a
cross-sectional view of a fourth enbodi ment of FIG 5
taken along line 6-- 6; FIG 7 is a

oo ar e BREBE SRyl i e PHeRIREs f P13 S
EReR Sl Miote Sobigbisor @ilpls SMaouPSR. Aot fHsapied cireu
Systemgll_l gaagﬁg{an@ea,g@fgé}e%gpﬁggmt of FIG 5 similar to FIG

a méthod for manufacturing an
FidG el Braatred-sectianal viewytacimst emtaclooedaf E&G W takert dleng line 2--2;

% : egws\é-esggtiio%gl viev%%CaRsleE(;gd%ynb(g?ﬁr;lrgE o?ﬁ%.EleEgl along line 3--
3;

FIG. 4 is a cross-sectional view of a third embodiment of FIG. 1 similar to the
structure of FIG. 3;

FIG. 5 is a plan view applicable to additional multiple embodiments of a integrated
circuit device in accordance of the present invention;

FIG. 6 is a cross-sectional view of a fourth embodiment of FIG. 5 taken along line 6--
6;

FIG. 7 is a cross-sectional view of a fifth embodiment of FIG. 5 similar to the
structure of FIG. 6;

FIG. 8 is a cross-sectional view of a sixth embodiment of FIG. 5 taken along line 8--8;

FIG. 9 is a cross-sectional view of a seventh embodiment of FIG. 5 similar to FIG. §;
and

FIG. 10 is a method for manufacturing an integrated circuit system in accordance with

the present invention.
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In the foll ow ng description, numerous specific
details are given to provide a thorough understandi ng
of the invention. However, it will be apparent that
the invention may be practiced wi thout these specific
det ai | s.DESCRIPAEONtQF a¥idi RR OBSRREDAGMBR® IS Ent

i nvention, sone well-known process steps are not

thh 8! fOR&Win ngrdleg&ipﬁbh -numerous sPeelfit dexaiad hry giveheao greawdengborough
showi n odi ments of the present invention are

understgading di atbﬁ anvratipe. aem et ﬁdﬂ%lc@ﬁ aprasent thatr thecgyetiop may be
e h S r

practlc%ér) gvétgﬁltlt tﬁnI %ns%aen %adregd?ghg\glm r&(% to vgldg!))(lgsg{é%%(gd dpresen‘c unlentmn

some wall@&owaemnecdab kigps irbaoddmlc:&dmdetbﬁ operated in any

orient atl on 10The term "hori zont al s used herein is
deiditinaglinsthg dsvanes shovdans @mbeélnm@ chotﬁe SFRSESnAYCfiog fge semi-

diagrarfifnatid! LARES 18T %_EE aﬁd,ﬁa‘dﬁﬁ:ﬁfa?l €50 EGAME iGRshsRinsiatSfor the clarity of
orientati on. ete -vertical" refers to a
presentdiisreahd are gempegdatty bmggtntalhe thoFiGenGenerally] tstdevice can be

%fl ned.. Ter ns, such as "on", " above", "bel ovv',

operatedgpapy fientaigfly v si de” (as in “sidewal "), "higher”
“ThWEH “horP¥Rfal™ as@REd heteRaE defiitids dajlameshranid o ﬂﬁs:aﬁadntlonal
to the horizontal plane. 15The term™ processi ng"

plane arserfadrerfsha sitnthigdeegandégo of its gnermthmtﬂrq tannowertlcal refers to a

s B SR e T R BRGSO o v

“belowP NBAHOEST, Sfopas“skﬁq Why ﬁid“sidéwfaﬂf)l,ﬁ‘lihgh&”d‘SSWét”bé@iver” and “under”,
structure. Radi o frequency (RE) readers are used
are deﬁf@dlvﬂﬁhlteﬁﬁ%?t tribie heragaatdl PRS- havi ng radi o frequency

ke ¢ REI :
e%g\%lgl:;] t 8%%%%&1;% r%g éﬁl?%ﬁ(} Iillgrg 1n;rltﬁg ﬁgéplgsft g%tolcf"?ﬂlit%ﬂ %ﬁ é)hotores1st,
patternirigg rBxpésuré, héevRidpR chg getplds g eslemeay, driéorRiemealief,tha material or

directional antenna in the RE reader emts RE signals
photoresgihap ﬁutrﬁ%nn‘?emqgaagéeswhe SEHFPt%d RE signals are
f NEARE. o KELEY 1Ry IRdUsRialems h di
Iﬁagdr \rf%g}l% 2{}&?% &!(} a)an n the REI taag for a%ms aving radio
frequeratyt idelrefeation ERFEY)eelgsc i TieuRFIDH eagj costairFirelex@tidatagre@ining to and

ey BEUBL U 15 ] GRS 5ok L By b R i e

RF reaH@xaé}'ﬁrfs RIFRRNEICSRONESHRIFUNA tag 2The E¥iRtedEH T ¥ighMARhRiIrBeditd by an
aforementioned relevant data in the |1 C pertainin

antenna iRF IDd@gtanﬂyndngcet ealtangiog ureni (AC) in thReREH) |t4ﬂggqii W attached

sl B dyi ASA0 LV PP, EONEIET, EIMAPAAL o s

transmitQespinké ﬁgﬁﬂ@ dadiheeRHID taf bhtletd tht WIB&@@HG@I fMhyirésponse signals
system 100 in accordance with the present inventi

n.

typlcalt-x entainjthe afopqnernsionetralqyanl daty jrelfye 6@ pgripining toggmd identifying the
odinment of FIG 1 taken along line 2--2, which

oWis a first antenna system 102. FIG 3 is a

R ¢fBi$ng oK toFGs.Vi ey\amf 3,ahsenandshennoat inegtataf cifu@system 100.

FIG. ltgg,l g ;&ﬂa\lﬁg\g %p;lﬂllcra]lble toppdtip Iﬁt%gﬁ’?’g e tsgqfstg?cj %t]gg';tg% 8ﬁ$@b§y5tem 100

i r V§i6®Sof a fi
o s BRI bt SRCONR GRSk lodnihessor o o

embodhaenttdfdF16i i Mkealatoagrime%/@t winchGRows hdirsti amﬂnanslﬁm 102. FIG. 3

device 106.is connected to.a fir 1
is & CORHAHARD 99 TR TORE CPRORGIT Bt En |1 Aye APpBing 37 which
Showsh%e&gmqggmgygﬁn&ﬂqoﬁubstrate 112 as shown in FIG 2
and the first” pad 110, and is patterned to forma
conductive path 115 as shown in Ha 1. A first
dielectric, layer 116 is deposited on the substrate
112 and over the |l ower RMy 114 with an opening over a
portion of the lower RDI, 114 as shown in FIG 2. For
ease of explanation, various |ayers are shown as
transparent and the sane nunbers are used to

taggedgl
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10desi gnate the sane or simlar elenents. A

first pillar 118 is fornmed over the first dielectric

| ayer 116 in the opening in the first dielectric |ayer

116 and is in. contact with the lower RDL 114 as shown
The Eitegr2ted circuit systese ¢ O thetlides éictt rand sd:ca)yé intg@oted sircuit devices,

over i st 'II 118 W th an opening
Sud“”ﬁg aé ﬂé&ﬁﬁﬁkgfﬁ%y%% Wortion of the first
Pbi thaffird kB tenh® AstaRREL, tﬁ@ﬁrsl 2FIDSINRE MO id SoreeRt@ed a first pad
wth the first pillar 118 as shown in FIG 2 and is

110 on grsapeithte bl%. addowercsilistriputianlasisn RADB! Hoisferreloves therfabstrate
t 8 d_pi .
12 oL P S 8 s, O AL B350 B 2l 11

zmshOWﬂﬁnﬁHGan at the sane time as the first plllar 118 and
connected to the lower RD1, 114, whic
ﬁaﬁltstedwheetrtharffru 1g933 depastied ap the aibpatn 11280 ﬂ‘éer “he lower RDL

114 w1l?10m3 ;%éﬁltgﬁov%fﬁg)%?tldglg% t%% gox%}?&DFsl 1495 TRowARtn FRE. BafE: case of

so is connected to the
explandtions vaiRid dests cee 586wn as transpareaipanti eleestnnd cuindymrard 28ed to

is formed over the second dielectric |layer 120 and the
demgm%@%@@m@fgfmgg T FISPGRS i nto the antenna 123. In

khﬁrspﬁlﬁﬁleFfS ik YRl RBy thettirfagelBARR 18kS Pm/i%rtﬁ@l o%é}ﬁ'ﬁg A the first

single thick dielectric layer is workable
dielectralayergl 16hed fis msontndwisle d@ridelr BDéclt1Aias SlllwemsF Ifﬂ@ and

t.h 11 d,t
e Sesfad IifTeet ek Tanris Braed ATk Hab BVEF 258 S8 ab opening
provideQRéER exP¥8h@h bokt{dh G BRSHrst J h@r 18 ckness can be
controlled in an otherwi se th %ackage to provi

Wirauppies RDUn i22ais' ﬁonn@dandmtf&&wnhct ¢ dirsttmilakidss Sawvén FIG. 2
and is %Jﬂ ogqut%ﬂp‘ avc\:'p){l %@ agt%ﬁllpel % cor n?&t.t&!l Fo%e ff'r% é)‘i’l Jﬁzl(f%%{z b88%nd and to

requen Ions up

a secontd PAIYE, 123@Pﬁie$ﬁmssﬁovﬁllﬁ$IGlland 3, the second antenna
g£5te"‘104 is simlar to the nrst antenna syste

2
eegeondnatllar jl2dtis dRamek abrier SHNF dree @&éh%ﬁ’asts@ﬁarrl gé% and is
connec%drtgcth%z&vg ﬁbtsfma%&leg%“%%{%ﬂ% BB AN RARCHR Phath 125 and

i's not réquire e upper RDL 122 1s forned
covers lardecoidhpadahi @ e 1ﬂﬁﬁmedmttthé: samaimai aetite, fitshpad 110 and also is

rocessin d.cost_is reduced. Referring now
COM@CE’GW—I& firs"gl%ﬁ@)r €5¥ied Woshown a cross-sectional view of a
\A%E?a:?chlﬁgaﬁg YRPT 28isThindd §Rr Eﬂ?:%eé&rfd%él@étﬁc ofyeF 139 andl the upper

IS a third antenna system 404. The plan vi ew
RDLlﬁbﬁhEWéanoﬂmzmammaéé3for the second antenna system 104

1. .For..the third antenna t
S et iz 4t b e el oD e Ra W el diadia R cshclyyer is
workab® b8y SkRedel eHeefidl 4nd second dfeectrid Bilvedi Eleeeihd 1120 | @Yesen the
116 is deposited on the substrate 112 and over the

substratej ¥igtanddbie antennai 2R itis popublieng usnapltialqibinrblayers tq heter control
overallfth{cl%ltlesg.adfhé ]tgic%’?esg' Iga)l){vge lcgnt'%l%d i an otherwise thin package to provide

what is termed a “thick dielectric” or thickness above 100,000 A, which enables electrical
field isolation for high-frequency applications up into the GHz range.

As shown in FIGs. 1 and 3, the second antenna system 104 is similar to the first
antenna system 102, except that first and second pillars 318 and 324 rest directly on first and
second pads 310 and 326 so a lower RDL is not required. The upper RDL 122 is formed into

the antenna 123. In this embodiment, the processing and cost is reduced.
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The first pillar 118 is fonned over the first

dielectric layer 116 in the opening in the first
dielectric layer 116 and is in contact with the first

pad 410. 10The second dielectric layer 120 is forned
Qearringenoiw rtgt FIgi.| #athetdB isi shoven aopenss-sertiondvivided of a third

therei n exposi a portij.o f. the first pillar 1
embodllg.leg‘% ElgH]&r Ef" ﬁ%f’ ,cslﬂfg%lirg q‘%ﬁ#}og,ﬁglacl&;.eart rﬂ émgegja%w&{em %&4 The plan
view wluRl B td Sarh@%®Forl#@ deBorddnnteRANEREBN 04 e BECONdFor the third

dielectric layer 120 and is in contact with the first

antenngpgystear 444 ghe first RFID devica 194y epratcetb@bx # ifiest Ipag é1 0 4amedon the
rqed over the second pillar 419 with an opening
Subsua{e%plrggvi ded therein exposing a portion of the second

Pt lfiegt dlBctric layer 1 E61ece&s®bivnd ¢H Hleatbstiate | BY &idover the first pad
.desi anated by a nuneral 422 and successive pillars
410 withegi PRBINE @V EHA RHEOM AHEE Jrst pod 4¢Q as Hovmgniféedtup to an

AR R R P A SR RHER Y30 AR opcingin
first didetnklyel Eloemtlris m doajeer witR2 Eheafidt pddet 10pper ROL 122

rmed i.nt.o the antenna 123, in the third . .
o éﬁ??&ds‘g}glf%tﬁf Jor 124 ds %W RISE ﬂi@zgrﬁt STfb8avith an opening
provide‘ElQHé@i‘ﬁtexWbﬁH%_EgsrtitoﬁQf Rid i@ pifi£d @nd is shaped to form
the antenna 123. The antenna 123 is connected to the

ogecpiid bikar 428 isaforimad overdhanecond diclswgo tayec 62U mmthefopening in

ill.ars .(not wn, but the sa a h ildars 118,
the secdfidd it M PADHH o0l SRR e Pt AT i mnect ed 1o
A §8eofidicpaid P&t 4BNRWRAN o BetheSeasmi palat B9 SEAPAE opening
pad 310) and to the second REID 108. Thi s

providedgh¢reiguaxaciiona pertiontod therfecanidatiean4ldc t hi ckness to he
sﬁgl:tegs%é %geléc?rié"‘qg egse %i'egiglgatéd1 'bﬁ/kg gﬁ%rrefrzﬂr 4%y %Fd hs'ugcr:]e%giv pillars
requenci es and a‘ﬁy gaps 1 h the dielectri'c T'ayers™w Fi

designdoel eagiel yunRehlesdd a@ brorhed bp @ anwpp&:, didleétrié lajdn@neiand a top
. are shown an integated circuit system500. 30 FIG 5
pillar 42% 5 plan view applicable to nultiple enbodinents of

trﬁ@ c%é] LRGLALEthyef [o4lid foﬁ%ﬁ %gbéﬁ’lg éeEbrﬁ‘lC&iQfth?iQﬁﬁ%éM 128 and the
t he present invention. iS a cross-sectional
upper RDlew2dformefi dntp the @ntdodilg®nt of RIG 5 taken along line

-6, which shows a fourth ant a system502. FIG 7
i R Sl QuicmisRat O i BOR, | LS B Frafptact wih the top
pillar 4?!5 fﬁ%ﬂ% A sta@ed RS fthy fﬁ%tagl%egnz?fuf.l @Bhe Gntethih ¢ $hOWMBe@ed to %he top

ant enna system . The integrated circul
pillar 43% gt @ra Sdenid e kydesidfcolusn afiylllse dortdhpwh byt Biesame as the pillars

118, 41%6%&[;%%41 gg%l %’segolfll%rzzo u‘?’nr}c 1js rc%}me%{]e% 0 %nggo%d%%h I?n(ﬂes}/li)v(\:lrel But the
same as the second pad 310) and to the second RFID 108.

This configuration permits the dielectric thickness to be controlled to any desired
thickness for even higher frequencies and any gaps in the dielectric layers will be easily
filled.

Referring now to FIGs. 5, 6, and 7, therein are shown an integrated circuit system 500.
FIG. 5 is a plan view applicable to multiple embodiments of the integrated circuit system 500
in accordance with the present invention. FIG. 6 is a cross-sectional view of a fourth

embodiment of FIG. 5 taken along line 6--6, which shows a fourth antenna system 502. FIG.

6
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For the fourth antenna system 502, the first RED
device 506 is connected to the first pad 110 on the
substrate 112. The first dielectric layer 116 is
deposited on the substrate 112 and over the first pad
7 is a @oS-sectitnadvievpehn dfthoemsbodimeot siimolar &f thehstrukiues of pHa 6, which
shown |n%(EG 6. For ease of explanation,
e

1
shows %égpgﬁ@n’i‘aﬁ?}egl shown as transparent and the same

TUERRESaRE irdsie dysién 300 ﬂﬁihﬂi&@tﬂi‘sttahﬂ sEEE iRlegidtad dirdhit devices,
el ement s. First pillars 518-1 through N are

such astfgpirand spepnd i 1Dpkavicsg SPhanchad& i rst diel ectric | ayer
%?516 fhg:}gu%ﬁ gntglﬂ}ahssﬁtte&h§ Wgﬁegfrtss EF Ib idg\glf._ﬁ? §6 é]c%%é:cltédstto the first

pad 110oirtiersubdtraid 1Y pi | I ars depend on a nunber of factors
such as_desired conductivity, siz flowability

die |ﬁés5t4lﬁ=lectﬁatlaéfrer alo 1%@@081165%0% HeowastEtal b end evq?ép% first pad
110 w1ﬁr’l eILR ged ?EQH]’?H fq ft adPi o &7 § %81n I%IH1 rOUBR Mse of
eaV| S

e top rs expose own in
expland%io@, V6r101i1§hkayekis erechowa erm]lrﬂrspanienirmmd thoee samné fuoiberst 4ry used to
vvableto- il] gaps between the pillars.

. n
demgn%?ﬁﬁa@ﬁ ORByT aszlfmeg%f ormed in contact with the first
Pirkﬂ Iﬁfl§rs %:1@'1 ]thltotﬁﬁﬁ’ okte %I%/e%rmttﬁ]@ Gﬁe%ﬁ%rlﬁ tigd ﬁlls?&f‘efelcﬁ'lc layer 116

| ayer .2 as shown in s shaped to forma
and arecigi dontar:t mth dnfirs6pad 208 oﬁm@qﬂb@rs 50 S{SHbrduw;hé?t arpishg v ¢ m FIG 6.

The nu%?%é@ﬁgk&il%pst #g@%} %12? nﬁn ghge\ﬁt og:]s ﬁcg_:‘as geéllreld%o%d 1é(1ty, size,
flowabB#@¢ 6Nle Ridldcti Smadfall efchr ough N are fornmed at the same
time as the first pillars 518-1 through N and

donereat ebelegrie HayeseX@nis foamed 26ourdathe; férsif Blf”f‘a‘ﬁsd5h5i ltthpough N

leavmgctggﬁoe[%: t(ﬁﬁh?%lltagse ){IO?%{ s%%%wé]o% FI?;% Sﬁ?eo gle gtnﬂ‘zgtgnéﬁnust be

sufficidnély €lowablke tb ﬁlﬁawrgapb l&\t@éert the pslegond dl eI ect ri C | ayer
512 and_t he upper presen

AAVERET BRL 622 1h me%cmwm b ﬁﬁﬁzﬂfw ahg étﬂgﬁ%hr N over the
secondﬁﬂagﬂﬁé éé)gr B# Ia@Eﬁ)\ﬁ? pﬁ} f@ﬁﬁ'{?g %Qk)lédotolt%nﬁlacéo‘i)lnoﬂ dhtenna 523
el ght a

provi des with 1 nproved fati
connecpbdrtt) ol ﬁﬂnpﬁl,arsgii@dl éirmghrl@mﬂgnebmd:ambﬁofaatmu?mﬁars &Bd-1 through

0 r mal sipation. If a single 30 pillar is
Nat th%?tglﬁlé??S f’Wl’“éngi)(zf ‘not significantly affect fatigue

A8k e Rars Shadt ﬂﬁ’&%nﬁtdré? ek ddOL RO GEne Hnel BB st pillars
di ssipation, .A high-conductive copper (Cu) can be

518-1 thtcpugbdN fmd angicoinmstadrteghe sexnoé pad 126 that is formed at the same time as
the first pad 110. The second pad 126 is connected to the first RFID 506.

A cap dielectric layer 516 is formed over the second dielectric layer 512 and the upper
RDL 622.

In the present invention, it has been discovered that high standoff conductive pillars
can be formed up to 10 micron in height and this provides with improved fatigue
performance, good electromagnetic performance, and good thermal dissipation. If a single
pillar is broken, this does not significantly affect fatigue performance, electromagnetic
performance, or thermal dissipation. A high-conductive copper (Cu) can be plated for

minimum resistance.
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Referring nowto FIG 7, therein is shown a
cross-sectional view of a filth enbodinent simlar to

FIG 6, which is a fifth antenna system 702. The pl an

vi ew woul d be the same as for the fourth antenna

Ryfs:nmg 50% itm IS, 7,5theFon ishshowrf tah crangs- efrmiandys'temnof a fifth

f d t 12
embodigit S1IGh ot €0 DITURG T SH R by D2 0@ Vet Would be

the sambNR thi itfoditRla8GhAd Systery 802 dnlB1G S5, dRROGE tith eﬁﬁerinﬁ%ystem 702,
substrate 112 and over the first pad 110 with an

the firstgysdriil Ads Gwmed an ﬁmwb@imt@i 12 36 if cprytecisd do thedirgtR Rodgyice 506.
P B byet RIS I dogPishEng el 1B bog th firt pad

110 witBha\wpenifg bV & a porti &f tﬁ@ﬁf@@ad nia litﬂsh@p/ﬁﬁn PgGih the
first dielectric |la are in co

and
i s 6 padhrpsen Ny(mr%Sé%tsﬁ By ol e N &ypahronigh & govn in
f
1. 7) 2 TR e R A BI04, L B MR en e
first pad’h®0.di el ectric material nust be sufficiently flowable

b pecand TS Rned TR oo, BB die pilerar o) dhogeh N
leavmgttﬂé gg B et }%hﬁ’ﬁé"}wn it daeh N &x k&, T PRIEEIcOVR mARGA] influst be

contact with the first pillars 518-1 through N,
sufﬁmen‘é)sﬂewableed) fill ab5 gaps betweah the pllbetric | ayer 720 is

BB ARG T3S ouE ey BhbARoRt PHAFS 1A TV tgrehgpn i
FIG. 7)9¥PR%Rdd ovéandii® b&ﬁw G thneaé ardt dlilabIsis- bausughfm Glegitclively.
flowable to fill gaps between the

suﬁnrés@plﬁem%kaycrﬂ ipfarmgd srekn EjWaieé@ldopﬂkarﬁenﬁJﬂréhwugh N
leavmgtt ¢ toLgl)s Eﬁf kl n'ggndg%l'l’lgr%tﬂlg lotg{ eléﬁ N &5 poo'g d. p’ﬁ'ﬂé 8 ﬁectyc%%telaal must

cessi ve ectric layers eS|
be sufﬁbt\énﬂiﬂﬁo%ﬂl&ﬁdﬁll%ﬁ?%&pﬂﬁ@wé@f thegilakound the successive

| evel s of pillars 722, per pill 726-1 thr
(51&@66?%%%}%1& 06@&%@@@@@ thapgm?fz% 722 P'f?rfeug?fio glrecﬂy on the
second ?)ﬂ?a\%] 74 81RhGy gﬁ)N ah& JLI%?&EL@F %Yfﬁéctﬁg ga.})eﬁ %%@%\ﬁ Hg\ﬁpﬁag rnumeral

e successiv€ layers o
724 aredbﬂh@ba'rbum:d fhayecced28: lesel$ of ptﬁairsé?ﬂ@u nd the upper

Il ar thro | ea n tops of,.th d
opFapQaro @ | HIGNGIN N ELed Borie Ghier gty 0253 Btough
shown {FBETY. TfhreMYShe2RRE, a&}‘fnfdoﬁ’ta%%itb{ tl{e' ﬁ\é@é@kﬁe la?felfs%'f pilfRy722.
gaps between the pillars, h ant enna

éxylsmwtr GM¢ct1tl¢1 éayfer r7§8 llemrmedGamum(’s tlfeoumd piltere GA¢-dcthrough N

gt Py 17 BB D AR b SRS SRl By s

be suffiefenfty @owémeqsﬂﬁml%tyegdpg BetivBén tupparardi | | ars 726-1
t hrough N at one end and to second colums of pillars

(mie &ibwemtsystn@ WandedisttiHaL pgpdy fosmed dr sonpams with the upper
pillars %ég ? T 9 ﬁ?j{)g& go & :JJTFm?’Q]IQ i rtﬁ%{nglf(ﬂlre g ab %en%ﬂenna 523

I ne a ar S
of FIG aS’)&:oﬁﬂWtoetﬁe upp& HRae fm6-p abrougb N Sthﬁm)‘ld ahtieo seoaddolumns
IS connected to the first REID 506.
of plllars (not shown but the same as the upper pillars 726-1 through N). The second column
of pillar are formed at the same time as the first column of pillars and are connected to a

second pad (not shown). The second pad is connected to the first RFID 506.
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This configuration permts the dielectric thickness to

be controlled to any desired thickness for even higher
frequencies and any gaps in the dielectric |layers wll

be easily tilled. A cap dielectric layer 716 is
ofsneuiguetiot muispéhe diksestt tidnbayer b7 senttnliedtipeny desired

r med into t he ant e
thlckne§§e¥05rerveﬁé1 gbe% fffeé{uﬁl}c&s e BERS, 11r1I e g 19%&1‘10 layers will be easily

filled. Cross-secti onal V|em10f a portion of a S|xth antenna
system 504 of a sixth enbodi nent taken along |ine 8-
éf cap| diplegric layer 71@ay formed gvey Wemgnﬁalegwtlm 564 ang ﬁlée first

RDL6§§%%$91555%6%¥%ﬁ§5 )8 is connected to the first pad

strate 112. A lower RDL 114 is
Refeiith avertotie. subisteiatie siddn h0aod- iebm'aorfal vew phel pbﬂtﬁm of a

sixth argmn d ml ?/sptgr%%%téolf g%u(ttl?ergl‘te)g ﬁ]t@rqtfe tr'i]?%{] rﬂgxi?é néec§ §a ethlf Ig’%l,g 116
Eﬁ %pﬁﬁ?ﬂlt &Ee gﬁgmsﬁpfs Qﬂeage%o&(i R U QUL S08NE chAYRfed to the

peni ng over a portion of the |ower
first pa®Ril M Idkhed Bo rtheembetrajé 1 b&pAdmen RPL M4ri$ tusedl ayertke substrate 112

and theJS GG G BaFEEHO AT [Har OB R P 1A Shutin 107 S

€ lied lldl St @M§Er ﬁ%gs HépofsﬁédT&gtk&%\ngtra@d Bl 2f dnidSver the lower RDL
dielectric layer 116 with Jggenlng provi ded therein

114 w1é1xqm@mglga)vpo atppdrpn(ﬁf thebowasidpL Ribt. Fonease of explagation, various

is fornmed in contact Wt hgthe
layers T}%ZIS%QWH s tr@ﬁg &y ?’”61 rfa Colr ol rean[%gntﬁadeg%@@% ';F%lsame of
mnum;%kmﬁgﬁnected to the lower RDL 114 at both ends as
shown in FIG 5, 70The |ower RDL 114 is_patterned t
Poperonad cimlenite ilapet $a2 Hs somnesnen e dhe disstt digleatse dnyer r}éé with an

opemn%ﬁg).vﬁ({}ﬁtthérgm eQE@%Q&%\@BS o%ﬁfgqo&lle s yhe first pad

€ Secon I'S connec to the second
RnlipbzRDL 814 is forﬁﬁﬁ idicehtact with thaycezver&alaLl 19 4f amd e dhaped to

over the second di Iectrlc I er 81 n
form a R or grdapa 3 SRS EGaReIs 9 Bl 0BT RPL HagH Betinas as shown in
FIG. 5d|scovered t hat haV|ng the first and second dielectrc
| ayers 116 and 812 between the substrate 112 and the
mhpémWeRl RDB144 pﬂ' patieded tadfiain 2 sondictinepath 526 hind kovers the second

ectric” ch results
pad 1200565 B ihgirans chfne iy Bt bid 1 ks, i Sepad pad 126 is
connecﬁild)ﬁ)ﬂl@srétcmFﬁ)@@Sam 504, the di rect connecti on
between the [ ower RD1, 114 and the SDL 814
&l ¢api dieleetsic et §beisdprmadrovst feaeca: lelﬁctgc Pper 812 piethe upper
RDL8%| lars 118, 30 419, 424, and 428 (FIG 4) which
ans |less cost due to the elimnation of photomasking

In the pRAeRIiQCEEDHNG 18k @Ren discoWdrtd tie hanidgrtht dosd dndadecdriedielectric
use of the sixth antenna system 504 does not prec

layers {l h@ agd 8 18f beswpsn fher subsigate Hile, ansh therunpier |Reyls Siizprowgﬂsgwhat is
termed4g4‘thlapgi e#gcéérlé Flvﬁ’xlc}f')re%‘lt@ Gf duGAca fia }Fqgolgﬁyn I hlgh ﬁf‘equency
require [ o

or ot her ng purposes. The structur
applicatib@s. In the sixth antenna system 504, the direct connection between the lower RDL

114 and the upper RDL 814 eliminates the use of the pillar 118 (FIG. 2) or the pillars 118,
419, 424, and 428 (FIG. 4) which means less cost due to the elimination of photomasking and
processing steps. It will be understood that the use of the sixth antenna system 504 does not
preclude the use of a pillar 118 (FIG. 2) or pillars 118, 419, 424, and 428 (FIG. 4) since such

a layer may be required for other routing purposes. The structure of the
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si xth antenna system 504 further provides good
el ectrical performance by mnim zing electrical
parasitic capacitances. Referring nowto FIG 9,
therein is shown a cross-sectional view of seventh
sixth aatenen rrastsys 664 Doheo prayidsevgnndhelentviseli periermance by mgnimizing

ele triCSFO\M]s'ti'cn aFIaGF? Ec) the seventh antenna system 904 is
Ctricd] BATFSNIC PR HECEY xt h ant enna system 504, except that

RRerippasw RPEIG. B1erkiasé shohd £6lobysdblohdl vidw PPslseviif antenna
so a first ROL is not required. In this enbodi ment,

system PR op  ses8) Hwabuacost i s reduced. Ref erring
t )
10007} i L S g R b vl b e g g
system&SIO4J mcegahadthe upper RDL 13 1acexty diadvele on fidst pdas 100 as enn[ﬁrst RDL is
nventi on. The system 1000, i ncl udes fgrm ng a

not rqu‘lﬁ%’stlflélﬂlé ew&oﬂwgfna thpregrsaingand Fe¥ i ©deedi ce provi ded
RELERPNLW (SR oﬂi(dh"eggg is SBHA R chdif 5 a RARLRAULRE method or
strate connected to the integrated circuit device

systemﬂﬁO& fdrlmmiufakmrimlg drointeigragedecifauitst acioedasce miith theay@sermmlentlon.

t he ndthef rs the fir dlel
The syhge RS o PrOpeRE R R Fake erBrariebapul fg iovided
thereorf 1 8 thldekarho2n b GKAAPPRI oh OhBIsOBstAR BRRREted to the integrated
redistribution | %er over the first dielectric |ayer

circuit deviee il obleck 30060Brmingwrfinigdighectrigdsyer @Vgoﬂlﬁusr)l?ﬁtr@fe indethe first

po. RS B 00 o R 00 A WPk g o o
block f-’()% fafih gn aippeceatitbiveibe diyer ovbager figy ﬂfeldc’ﬁrﬁ': TalyérSin a block
di el ectric | ayer and over the antenna in a block 1012.

1008; fyppisg af teapizasPHEER O thectWer walstrivaon {ayer el anteapy difcantenna
connec{e‘&jmtﬁef gliég{ad&‘ﬁoa'f ﬁ%ﬁg[&ﬁoggnecﬁ \;; n{@%ﬁ %Iregfdscﬂgyéi‘%‘v@ﬂﬂe first
d1e1ectm<ma961t @ﬂtov&ﬂﬂhe%ﬁtehﬁai &taolﬁloclel(uﬂrj!knom and unavai | abl e

| utions, capabilities, nctiona Pvanta es

p.dt Paseless e SFOVefen that .t%eafaﬁwg?wegx ftiggtogy Regrated circuit
manufa-EH%nrg ﬁﬂ# ddngn@" ?’a‘fusar(’)@ Qne cEit aﬁn‘v&ﬁﬁ)na@@rmsh important and
rai-ght f brxard, onom ca nconpl i cat ed, hi ghl
heretofvmr satniolva, araic unarvatleble selusions, wapatahuesefaﬁé dtImtlemalaardj/antages for

can [ rrent ed dapt i ng..known co onent s
radio (eReR S A HCROR TGS SRS ELr | SH PeMHT G P SReR fonfigurations
are strAig\Wibin@rd h@ohPMEAL, | @RoRPScAEE Mi C{?érl‘&ﬁﬂ’e I dkcurate, sensitive, and
conj unction with a specific bes m)de it is to he
effectivended strobmlinplamentadh ﬁvyaiﬂ@mmgdtnMSconmpmtis dert icadpsmaggcturing,
. hcag atl 9?8 tV\(/I)n| be apparent to those skilled in the
PPUCAHPY: § uI 6?& of the aforegoi ng description.
Avkis the R evition had Bednnieedtlrd i Corgiiktideevie b sgdettiv best mode, it is
alternatives, nodifications,_ and variations which fall
to be widerstqed: that meppeltematives, medifiratens |aaf nriagns yilk beegparent to
f.
o SR TATRRSE SR, O S M, L AAFOTRACHDM e AGR o
embradeQill- dublﬁr‘allterﬁgl\&e,rmedxﬁca’cttmy andentiationscwiaicinédl witkin thd scope of the

process r manufacturing an jntegrated circuijt sfem
lncludwﬁmss.ﬂgmaftsﬁsrﬁeh il higls O %thav&lﬁgﬁcawwg@ﬂf{ wpes are to

be intefpr&tedid a ﬂ}ﬁ%t?a? velaRll ﬂbﬁ‘ﬁnﬁtlog {ske.pad on the substrate

onnecte e Integrated circuit device;

10



formng a first dielectric |ayer over the substrate
and the first pad, the first dielectric |ayer having
an openi ng provided therein exposing the first pad;
forning an upper redistribution |ayer over the first
The invdh8beclhimiezl ikayer; forming at | east a portion of the
upper redistribution layer into an antenna having two
ends, the antenna connected to the first pad; form ng
a plurality of pillars on the first pad, the plurality
9f i 1A AoSess WMBETEELE CRENRBEA QS citdug sPetbRMBprising:
form ng a second pillar connected to the other end of
tforning e ewstratethaying agantegiatedeigsit loviadng the plurality

f pill fi d. f ] . )
S 2630 oh D% bbb Bpatbd ' e RN e 8
db@hifE hrtirst did¥efic OMRE olvierht istilsdtratt Aldet 1firet gadye fastdiiclectric

over the antenna. 2. The process as claiped in

cl ai mlayeRhtvies anepgsinasrAY dedicral exppsingiibe first pad;

reedi. ' ' . ' ] nnected to
RN o, Bt PSR Shon Ry s ot RICRRPLGOETEF

dbmiing bt IWhdh arpoetiarrpsf the nppdreadistniguidorplalyeraintooam drntennt ihagihg two
pad and over the first gielec ric layer, the pillar
connefhey theanignaa sppnsiieg to the firgiadpr ocess as cl ai med

IBmgih &l fily"df APEd SisPgad, QY PluRGitfof biligds Bhhdcddd

on th§h3$*§€&ba3€ﬁ?g?ning gp?%%rd %@elé%?r?% Ia?geré to one
over tehéoftheshtepnd;l ar, the third dielectric |ayer

avi.ng an openjng provided, t herei n. exposi the first..
A Sehrmep ot b b B aRtO T Pt SEanETpAA Tk g tme a5
openi BgmiiRg teiihilifythHidre 64 tHettirkeyt@r , the second
pillar in contact with the antenna.
forming a second pad connected to the second pillar; and

forming a second dielectric layer over the first dielectric layer and over the antenna.

2. The process as claimed in claim 1 further comprising forming a lower

redistribution layer on the first pad and connected to the antenna.

3. The process as claimed in claim 1 further comprising forming a pillar on the

first pad and over the first dielectric layer, the pillar connected to the antenna.

4, The process as claimed in claim 1 further comprising:

forming a first pillar on the first pad;

forming a third dielectric layer over the first pillar, the third dielectric layer having an
opening provided therein exposing the first pillar; and

forming a second pillar on the pad in the opening in the third dielectric layer, the

second pillar in contact with the antenna.

11
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5A process for manufacturing an integrated circuit
system conprising: -formng a substrate having a radio
frequency identification integrated circuit device;
liming a first pad on the substrate connected to the
badi o Af proqese oy madefactufing an indegratad egclat satesl anrtsmg

evi.ce f a fi st di el ec yer ov
SGHuEE b o RR PR B e T o il il devieer
ltGyhg E%P?a@ﬂn PRENIHIGatR @WhEles f&ﬁfe%@lo%@ﬁémdygldbﬁlﬁicatlon
first orm ng an upper redistribution |ayer over

t he fmﬁgﬁm@ﬂéﬂé@ﬁ ¢Wﬂﬂ,ayer form ng at | east a portion

%fmhhea mgeéﬁlggg % %U%rl o shﬁéfr%{e :!1 t e‘ﬁ]st?ﬂh et?llg ?isr%t dielectric

antenna connec to
pad; 1ffphaxingadofenidgabrotidedthepdih bﬁfcﬁmgnhé fimst pad; st
pad, the plurality of pillars_cqonnected to one end of

fwma&%wr rgdigt ngalaxeé@aﬁrdt pilrytghelectimd¥tted to the
T8 Rl AR RE Uy R FRE LR s i e
form rgdath amlteainat:ymmt:tepltd) tlmrﬁarstqradt he first pad, the
Iurallt of. pi rs conngcted to e.end.of the
PR Pl .qﬁJ@l rS QR S S! Pich e B Bl cfpnected to one
ot her £ads @k shikGn@ant enna at the same time as framng

the plurality of pillars on the first pad;
forming a second pillar connected to the other end of the antenna at the same time as

forming the plurality of pillars on the first pad;

1la
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5form ng a second pad connected to the second pillar;

and formn.g a second dielectric |ayer over the first

di el ectric layer and over the antenna. 6. The
systemas clained in claim5 Maher conprising Mmng a
fowang pedirslityidh wiliashon deelirsopad; He liragty gfanllarpgonnected to one
connect d Q .t he antenna. 7. The system as

cl ai 8 |n CPAIM'B furt her conprising formng a pillar
@tntiRg a L8dond $ill Padnieiebdavelic bier Edd sitthelbetb®et atitGe same time as
| ayer, the pillar connected to the antenna. 8.

The sy&TERg I%Wﬁhh%ﬁPﬂH“%P%ﬂﬁﬁ@“ﬂ@ﬂther conpri si ng:

ﬂ;m | pad; formng a

F Ir nggpkh rlaﬁkgéﬁét%@%%g%ﬁh 175t p|IIar t he

tidrirridg disedoad didl@tdialeer dvayihedirsnlidpenc gepamviveedie antenna.
therein exposing the first pillar; and 15form ng a

gecondhpi dylstin QR Elhignddach ichithe ApBH NYmipksingefoifingd a lower
dielectric |ayer, the second, pillar in contact with

redistribgftongdgyes paghe ¥1rst pad and connected to the antenna.

7. The system as claimed in claim 5 further comprising forming a pillar on the

first pad and over the first dielectric layer, the pillar connected to the antenna.

8. The system as claimed in claim 5 further comprising:

forming a first pillar on the first pad;

forming a third dielectric layer over the first pillar, the third dielectric layer having an
opening provided therein exposing the first pillar; and

forming a second pillar on the pad in the opening in the third dielectric layer, the

second pillar in contact with the antenna.
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