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Abstract

We prepared nickel silicide layers from p-Si(100)/Si0,(2000 A )/poly-Si(700 A)/Ni(400 A) structures, fea-
sible for gates in MOSFETs, by annealing them from 500°C~900°C for 30 minutes. We measured the color
coordination in visible range, cross sectional micro-structure, and surface topology with annealing temperature
by an UV-VIS-IR spectrometer, field effect scanning electron microscope(FE-SEM), and scanning probe micro-
scope respectively. We conclude that we may identify the nickel silicide by color difference of 0.90 and
predict the silicide process reliability by color coordination measurement. The nickel silicide layers showed
similar thickness while the columnar grains size and surface roughness increased as annealing temperature

increased.
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Fig. 1. Schematic illustration of MOSFET.
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Fig. 2. A Sample structure of (a) p-Si{(100)/SiO»(2000 A)
fpoly-Si(700 AYNi(400 A), (b) p-Si(100)/SiO,(2000
AY NiSi.
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Fig. 4. R intensity in Light Wave Regine with silicidation
temperature.
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Fig. 3. FE-SEM images with silicidation temperature of (a) 500°C, (b) 600°C, (c) 700°C, (d) 900°C.
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Table 1. Lab index of the silicides

* *

Temperature L a b CD
600°C 33.54 0.50 3.25 0.296
650°C 3331 0.16 3.56 0.609
700°C 33.80 0.48 3.39 0
750°C 33.27 0.04 391 0.863
800°C 33.06 0.27 3.97 0.963
850°C 32.25 0.10 4.99 2.260
900°C 3292 —0.12 447 1.517

o Mo AE L 4 Yohs Bl 2A A9

[e]
7Z+o Nisiol AU TY FESHAG
W 700°Ce] AR (FEE NiSigtr o4

R Intensity (A.U )

00 i n 3 1 1 1 i 1 i i
300 600 800 1200 1500 1800 2100 2400 2700

Wave Lenght (nm)

Fig. 5. R intensity in UV-VIS-IR regine with silicidation
temperatures of 700°C and 900°C.
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Fig. 6. Surface roughness topology images with silicidation temperatures of (a) 500°C, (b) 650°C, (c) 900°C.
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