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Per for mance | mprovement of Nickel Salicided
n-Type Metal Oxide Semiconductor Field Effect Transistors by Nitrogen I mplantation
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Nitrogen implantation was used to improve the performance of Ni-salicide process for n-type metal oxide semiconductor
field effect transistors (MOSFETS). It is found that the driving current and transconductance of NMOSFETS increase with the
nitrogen implantation. The hot carrier degradation of the nMOSFETS is significantly reduced as the nitrogen dosage increases.
[DOI: 10.1143/JJAP.41.L.381]
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without nitrogen implantation in Ni-salicide processes.
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higher nitrogen implantation shows the smallest shift of
junctions, it needs further investigation for this increase dfigure S shows the shift of threshold voltage. The control
4. The subthreshold swing, or S. S. and interface defect defiévice without nitrogen implantation shows the largest shift
sity, or Dy, were measured. We found that the S. S. decreas@® threshold voltage, and the shift decreases as the nitrogen
monotonically from 90 to 88 mV/dec as the nitrogen dosagdosage increases. This implies that the nitrogen implantation
increases to & 10*ions/cn?. The Dy shows the same trend ¢an improve the resistance to hot carrier stressing. Since ni-
from 3x 102 (without nitrogen) to & 10*2cm2.eV-1 (with ~ trogen were implanted in the salicide processes, that means
5 x 10 nitrogen ions/crf). This implies the interface prop- Poly-Si and the S/D regions were all implanted with the ni-
erty of the SiQ/Si is improved by this nitrogen implantation, trogen. Theses nitrogen atoms will diffuse and pile up at the
resulting in the increase of thg andgm. This is reasonable oxide/silicon interface. The nitrogen bonds reduce the stress
since nitrogen atoms stuffed in poly-Si grain boundaries wift the interfacé® which enhances the resistivity to hot carrier
retard the diffusion of Ni atoms during the salicide process$tressing in return.

Besides, the diffused nitrogen at the interface of $8Dwill ~ In summary, we have developed a nitrogen implanta-
improve the interfacial property, and also the reliability undefion technique on the Ni-salicide for nMOSFETs. From this
Stressing, as we will show in fo"owings_ SCheme, we found that the nMOSFETS’ performance was im-

Figure 4 shows the shift of drain current (percent, %) unProved, including drain current, transconductance, especially
der the hot carrier stressing at Isub.max. \{gt= 2V and the resisting capability in hot carrier degradation. _
Vg = 5V). It is noted that the shift of drain current reduces This work was supported by National Science Council

significantly as the nitrogen dosage increases. The device witAiwan, Republic of China under the contract No. NSC89-
2215-E-317-009.
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