A METHED FOR THE ANl SOTROPI C ETCHI NG OF METAL FILMS | N THE FABRI CATI ON OF
| NTERCONNECTS The present invention discloses a nmethod for anisotropically
etching netal jnterconnects in the fabrication of sem conductor .devi ces,
especially ULSI interconnects having high aspect ratios. A netal filmis
first deposited on the appropriate |layer of a sem conductor substrate by
techni ques wel |l -known in the art. AABSERACII ayer is deposited over the netal
filmw th openings defined in the rmask [ayer for attsoﬂi n .of the netal

film - lons mmtumohmscmomem@qags B metal filmto
ani sot r opi C% mmrcmmoomcrs er rising
conpounds of e |ntroduct|on of the ions into the netal film

can be perforned by E@)ﬁ?&%@hﬂﬁ%}eﬂmh&@%séyﬁhnéﬁ\d&ff@ﬂﬁhﬁdﬁbpiéﬂly‘)f a
reactive ion etch systemor an ion. inplantation system or by any ‘ot her

met hod whi gbhingi metdldptezabhedto irrehd Febrivatioh sfosamitedelucioe devives,| ayer is
then renoved by conventional neans to | eave behind the netal film having a
converted dspeeiallpfUDSI iterconnects davirg highl aspeicheaties. alA awetpbfilmds dirst
sel ectively renoved by a suitable renpval nmeans chosen for its properti es
i n renovi ndepdsitedenathecappropnidte layehofia semmn@sogaubsmambyeteﬁhmngmsr
degradation of the nmetal filmitself.

well-known in the art. A mask layer is deposited over the metal film with

openings defined in the mask layer for patterning of the metal film. Ions are
then introduced into an exposed region of the metal film to anisotropically
form a converted layer of the metal film comprising compounds of the metal.
The introduction of the ions inito the metal film can be performed by
conventional methods, such as through the use of a reactive ion etch system
or an ion implantation system, or by any other method which anisotropically
forms the metal compounds. ' The mask layer is then removed by
conventional means to leave behind the metal film having a converted layer
of metal compounds. Finally, the metal compounds are selectively removed
by a suitable removal means chosen for its properties in removing the metal
compounds without causing significant étching or degradation of the metal

- flm itself.

(Fig. 1B & 1C)
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