" A nethod for fabricating a deep sub-mcron gate el ectrode, conprising
polysilicon and netal, having ultra-l'ow sheet resistance. The process

begi ns by form ng shal | ow trench'isolation regions 14 in a silicon
substrate 10. A gate oxide layer is formed on device areas. A doped bl anket
polysilicon layer 16 is forned on the gate oxide |layer. A cap |ayer 20
conposed of silicon nitride is. fornmed on the polysilicon |ayer 16. The cap
| ayer 20 and the polysilicon |ayer 16 are I$att erned by photoresi st nmasking
and ani sotropic etching to forma bot Abstraett e el ectrode 16A and a gate cap
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formed on the barrier |ayer 3 The top gate |l ayer 36 and the barrier |ayer

32 are rlayemed capdayen2Q rampesed|of silicon aitrise lsfom on thepolysilicon layer 16.
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' anisotropic etching to form a bottom gate electrode 16A and a gate cap 20A. Lightly
doped source/drain areas 22 are formed adjacent to the gate bottom electrodes 16A by
ion implantation. Sidewall spacers 21 are formed on the gate electrode 16A and gate cap

“20A. Source/drain regions 24 are formed by ion implantation adjacent to said sidewall
spacers 21. A metal silicide 23 is formed on the source/drain regions 24. An interlevel
dielectric layer (ILD) 28 is deposited and planarized by CMP usihg the gate cap 20A as a
CMP stop. The gate cap 20 is 'se_lectively_ reniqved. A bah'ier layer 32 composed of a
TaN, CoWP, TiN or W,N, is formed over tlie ﬁlanar’izéd IDL 28A. A top gate layer 36
composed of copper or tungsten is formed on the bamer layer 32. The top gate layer 36
and the barrier layer 32 are removed down to the. level of the top of the ILD 28 using
CMP; thereby forming a top gate electrode. A passwatlon layer 40, composed of Pd or
NiP is selectively deposited over the gate top electrode 36A.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)



