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Abstract

This paper describes the characteristics of Ru-Zr alloy gate electrodes deposited by co-sputtering.
The various atomic composition was made possible by controlling sputtering power of Ru and Zr.
Thermal stability was examined through 600 and 700 C RTA annealing. Variation of oxide thickness
and X-ray diffraction(XRD) pattern after annealing were employed to determine the reaction at
interface. Low and relatively stable sheet resistances were observed for Ru-Zr alloy after annealing.
Electrical properties of alloy film were measured from MOS capacitor and specific atomic composition
of Zr and Ru was found to yield compatible work function for nMOS. Ru-Zr alloy was stable up to
700C while maintaining appropriate work function and oxide thickness.
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1. C-V curves of Ru-Zr alloy gates.
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curve for various percent of Ru power.

e

AFolA F2 AT AlHe Ru 2HEHH
A 8] 333 %°|#, FE-SEMS °©| &34 &=
A% Rudt Zrol 94 =4 ¥&2 47 496 %9}
504 % °oltt. 2% 3& AESE =43 Rud Zr9
depth profile ©|t}. AES &4 Z¥ % FE-SEM &

4 Zwot YT 94 24 MES Yo
700 C €X4e & F3g A8y 9AYE A &
S X #H7+e] depth profile xbo]lE= =2z kel

100 Percent of Ru Sputtering Power [33.33%]

Zn
700°C Sj
for 10 sec

Atomic Concentration [%]

120 4 8 12
Sputter Time [min]

32 3. Ru-Zr @29 depth profile.
Fig. 3. Depth profile of Ru-Zr alloy film after
as—deposition and 700 C annealing.

® 1o} Ru¥t Zr9] H¥/4E YeRHATHIOL Ru
A7 24 Wgol 51 % o142 3% Ruel Hol
o8 EEHRuRuZr)o] et 49 9% vl
g Aol Zrol @ol EFH EFHRuZnrazo)
3 B gazoel derdt. GFel A5 27

604

AL ey H¥ A wel s vk o
WAoo 7re "oz uf$ BoAE Edolx
Rud Ao ¢tAH% BA2 <434 dvH10] o
gha Zre]l Wol XEF HYGL doezm Hebd
33 Ruol ®ol 23 HPFL oz A
O AE 438  Jdg £ =8 FE A7
g AlHY AS Ru 24 v1&0] 49 %~51 %ol2
2 @F4 RuZnd @948 vl A dcth

E 1. Ru-Zr A="d o3 484

Table 1. Equilibrium phases for Ru-Zr system.
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Fig. 5. Leakage current of MOS capacitor after
700 C Rapid thermal annealing.
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