A carrier head is provided that inproves the pressure uniformty of a

sem conduct or wafer against the polishing pad in chem cal mechani cal
polishing (CW). The carrier head includes a carrier, a carrier film and a
guide ring. The objective of CMW is to provide planarization of the surface
- of a sem conductor wafer by uniformly renmoving material. One enbodi nent of
the invention uses independent adjusting screws threaded in the carrier to
provi de uni form wafer pressure and |en thqi,g guide ring life. The adjusting
screws are threaded internally to | di ng screws attached to the

gui de ring using a bARJUSHABLETANDSEXTENPED 6EEDERING} i ation in the spacing
between the carrier and guide ring at each adjusti-ng screw. A |ocking nut
on each adjARefrissgeadis prpvided thabimpreventhepresrure Beifommiiy pf awmigonductaj s _
enbodi nent el imnates the need for shins and the associated trial-and-error
set-up ti nmavafes againss theipelishing ned in chemagalimechsnicalpelishings(OMINy The cargiat de ri ng
wear can be easily perfornmed w thout disassenbling the carrier head. A
second enbheddnineludes esarriar, ia carziat §im, and hguidering. cFhe ohjectivesif &R isgai de ri ng,
and Orings between the guide ring -and carrier. These nodifications prevent
pol i shi ng gtavidepldnanzatibeofthe shirfios of ademidolndugoeriwifer by vaiforindy fenftmingeen t he
carrier and guide ring. If permtted, dried slurry deposits between the

gui de ri ng nardial aDe emmbodimentiofthe lineentiah uses iriependent agjubtingGofeinve Stgeddedt 0 t he
waf er during polishing which in turn would result in non-unjformrenoval of
mat eri al  di the garfiddRo provide uniform wafer pressure and lengthen guide ring life. The

adjusting screws are threaded internally to accept holding screws attached to the guide
ring using a backing. This facilitates variation in the spacing between the carrier and
guide ring at each adjusting screw. A locking nut oﬁ each adjusting screw is used to
maintain e_ach gap setting. This embodiment eliminates the need for shims and the
associated trial-and-error set-up time _in selecting slnms In additiqn, compensating for
guide ring wear can be easily performed without disas_éembling the carrier head. A
second embodiment uses air vents in the carrier, an L—shaped guide ring, and O-rings
betweén the guide ring and carrier. Tﬁese @odiﬁcatiom prevent polishing slurry.from h
being drawn into the point of contact “between the carrier and guide ring. If permitted, - .
dried slurry deposits between the guide ring and carrier would cause variaﬁons in api)lied
pressure to the wafer during polishing which in turn would result in n;)n-uniform removal

of material during CMP.

(FIGURE 3A IS SUGGESTED FOR PUﬁLICATiON)
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