.SI NGLE DAMASCENE METHOD FOR RF | C PASSI VE COMPONENT | NTEGRATI ON | N COPPER
"I NTERCONNECT PROCESS A nethod of integrated circuit conponent integration

i n copper interconnects, including the follow ng steps of the first

“enbodi nent. A wafer is provided having an exposed top-nost planar copper

I nterconnect. The wafer being divided into one or nore areas selected from
the group consisting of: a spirABSTRACQDr area having an exposed pl anar
copper interconnect bottomhalf of a stacked spiral inductor; a MM

capaci SIIORENT TNSEGRADTRC IN ook biem plate
and angﬁ{%‘g @Q%%@g%%?ﬁéﬁ%ﬁgg@&mt act point of a MM capacitor;
and a precisi on A esetgiodr ofiriegegratedngireuit wonepgrese dirpégrasionc opp@pper

i nterconnect routing points of a precision resistor. A first insulator

| ayer insertormmeees, anduodingethet follotwing stepsneft tle Fiegteembedimenedi ovafier tihe fi r st
insulator layer. A first patterned masking | ayer is formed over the netal

| ayer s@widdédavihglaaasposedtop-inost plantheoppdylintapemirtent. Hreewakerdmsrg pl anar
copper interconnect bottom plate and at |east a portion of the area between

t he pr@widddoints efiesbpmerecardak agdéctedpen ihet gragnreasistingtofng gpoidits. The
metal |ayer over the first dielectric insulator layer is etched, w thout

subst aidueldryareh Cldvigg tare expsiedl plangr fcopper dher€stinect biottomh ahalf dfayer,
using the patterned first masking |layer as a mask, -to forma netal top

pl ate sekedd dpxlraiaﬁauetopoai VI @batifer hfdachavingeat dxpbiaimplrdirecdpped M M
capaci tor a patterned netal |ayer portion between the two planar copper

: nter CQﬂ&Q@hnéchHolttﬁﬁ\ Fm@axsd ah eRppé&lphinad c%ﬁSér&h@ércorﬁwét@Q@ﬁ&ct pautat or

ayer is formed over the structure. A secon
of a MIM capacitor; and a precision resistor area having a two exposed planar
copper interconnect routing points of a preécision resistor. A first insulator layer is
formed over the structure. A metal layer is formed over the first insulator layer. A .
first patterned masking layer is formed over the metal layer covering at least a
portion of the MIM capacitor area exposed planar copper interconnect bottom plate
and at least a portion of the area between the precision resistor area planar copper
interconnect routing points. The metal layer éver the first dielectric insulator layer
is etched, without substantially etching the underlying first dielectric insulator layer,

- using the patterned first masking layer as a mask, to form a metal top plate over at

least a portion of the interconnect bottom plate of a MIM capacitor and a patterned
metal layer portion between the two planar copper interconnect routing points of a
precision resistor. A second insulator layer is formed over the structure. A second
patterned masking layer is formed over the second insulater layer exposing

portions of the second insulator lajrer over: the planar copper interconnect bottom

half of a stacked spiral inductor; at least a portion of the metal top plate and at least
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_patterned masking layer is forned over the second insul ator |ayer exposing
portions of the second insulator |ayer over: the planar copper interconnect
bottom half of a stacked spiral inductor; at |east a portion of the netal
. top plate and at | east a portion of the planar copper interconnect
contact point of a MMcapacitor; and the tw exposed pl anar copper
i nt er coportion ofothei Plgnarotappsr dfteccomnect eirdactrpainsobp. MiMecapacidod andsul at or
| ayer is etched using the second patterned masking |layer as a mask to form
an i ndbettoo exposed platposoppert indensbaneat rouppgpointserfco predsionoesistorhal f of a
stacked spiral inductor; a MM capacitor trench exposing at |east a portion
of t héTheeteabnd opuptat kyeand eathddeasing dhp sedondrpatternhé masiing laoppera
i nt erconnect contact point of a MM capacitor; and routing point trenches
exposimask efdrmo axipdsietbr grenchrexpoping therplenarornpeer intsatdnmgcpbotiom of a
precision resistor. The inductor trench, MM capacitor trench and the
r out i neplpaf andtatkedrspimas irstvetdr; h IMIMwaphcifriranendhzexposiaigaat teestcoppttéare
formation of the followi ng devices as sel ected: the spiral inductor within
t he spofrtie methddbprplatecand tatdeadtM qaptiontefr the phinartdogpelr Nhizapagiecbr area; -
and the precision resistor within the precision resistor area.

contact point of a MIM capacitor; and routing point trenches exposing the two

exposed planar copper interconnect routing points of a precision resistor. The
inductor trench, MIM capacitor trench and the routing point trenches are filled with
planarized metal to complete formation of the following devices as selected: the
. spiral inductor within the spiral inductor area; the MIM capacitor within the MIM

capacitor area; and the precision resistor within the precision resistor area.

(FIGURE 1 15 SUGGESTED FOR PUBLICATION)
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