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A Study on Reaction Stability Between Nickel and Side-wall
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dxjy] A8l & 25 NiZ A 78k, AES (Auger electron spectroscopy) & AH&3ted Ni/SiO.9} Ni/Si:N (2] A= vk 24}
shdek, 400, 500°C &Sl dAag o), Ni/SiO.2F Ni/SiN, EF A ubgo] deju}x] gkt 750C oA A&t
7% Ni/SiO Aol A uk-s-o] dofufa] sdobx|at, Ni/SiN, AlHell & Nizk @484 NiO, & ¥Astz, ¥4 NiO.2 SiN,
7y Az gardae] dods galstsich 1000CH A =g 9, Ni/Si0.% Ni/SiN, 25 NiO, & ¥Astgm, 584
NiO, 9} AZgHatadAto] dolde #alatgic). 750 C oAt T2o)4 Nig NiO 2 Atst=]o] o|2{§ A EAL AXHRE A7
2 ¢x S5 Az gAbsted Uslatejatel FAA] Alo|E Bl Lo /gl e] wElx] dAake] flqle] H 4 gleir}.

Abstract The reaction stability of nickel with side-wall materials of SiO. and SizNs on p-type 47(100) Si substrate
were investigated. Nion 1300A thick SiO; and 500 A -thick SisN, were deposited. Then the samples were annealed at
400, 500, 750 and 1000°C for 30min, and the residual Ni layer was removed by a wet process. The interface reaction
stability was probed by AES depth profiling. No reaction was observed at the Ni/SiO, and Ni/Si:N, interfaces at 400
and 500°C. At 750°C, no reaction occurred at Ni/SiO, interface, while NiO. and Si;N, interdiffused at Ni/Si:N, interface.
At 1000°C, Ni layers on SiO; and Si:N, oxidized into NiO.,, and then NiO. interacted with side-wall materials. Once NiO,
was formed, it was not removed in wet etching process and easily diffused into sidewall materials, which could lead to

bridge effect of gate-source/drain.
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3-2. Auger Depth Profiling &1}

SiO.2F SisN,7)sel]l Nig F#slx 400, 500, 750,
1000CE dx=% ¥ H.S0,: H 0@ 1)-$H o2 Abx
gsled 2F AL AAT A AES depth profiling
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E X 9}, depth profiling 23 09} Sid47t 250 A

Table 1. Sheet resistivity of Ni/Si0, and Ni/Si:N, at a given silicidation temperature.

2 =
400°C 500°C 750°C 1000°C
21 %
Si0, 3.4Q/sq. -(NiO,) -(NiO,) -(NiO.J)
SizN, 2.9Q/sq. -(Ni0.) -(Ni0,) -(Ni0.)
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Fig. 1. Auger depth profiling of Ni/SiQ. and Ni/Si;N, with different silicidation temperatures of (a)
400°C(Ni/Si0y), (bY400°C(Ni/SisNJ), {€)500°C(Ni/Si0,), (d)500°C(Ni/SisNy), (e)750°C (Ni/Si0z), (f)750
C(Ni/Siz:NJ), (2)1000°C(Ni/Si0:) and (h)1000°C{Ni/SiNy)
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Fig. 2. AFM images and rms values of Ni/SiO; and Ni/Si;N. specimen. (a) Ni/SiOy(as deposited), (b)
Ni/SiOx(400°C annealing), {c) Ni/SisN{as deposited) and {d) Ni/Si;N{400°C annealing)
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