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Property and Microstructure Evolution of Nickel Silicides on
Nano-thick Polycrystalline Silicon Substrates

Jong-Ryul Kim", Young-Youn Choi' and Oh-Sung Song'

2 9 10nm Ni/30 m@} 70mm poly Si/200nm Si0Si(100) FZ2HE] YA AZ|Alo|=o) dAorAAS AL 93
A H&LAA71E o8l daelSal L5 300110004 4023 FA2Bte] Uejrol=g Azsigch £
d AEalol=e] mMAYR Wk ulgpx, 4 B4, RURE €IS 22 AYUAFSY7), FESEM, TEM,
HRXRD, SPME #-gsjo] 2elshgict. 30 m b2 URE 7l ¢of P4 Aeixjol=t 00T 717 B4
ol ISick. ¥HRlel 70 m AU E 71 $)o] FHE ANol=E 7E2ATFATY FUF 00T oAl 1A
B Nisk: 2 A4H3}E St HRXRDE 8413 23}, 30 nn £A419] 713 Yol UAAlg o2l 9007 A=
NiSifFo] #AEth7} 1000T oA Nisi, 2 Ab#s} 3}k FE-SEM 2 TEM W&zl 30 mm $7)2) cEAHEE 7|
oM 70009 A2Ael WF hAPURE ol v)¢ FUSHT W 40 2] NiSizl FAET, 1000C
e A% 1.0 wFd vy FPAol AAES BIEGTh 70 wm FAS] GEPNYE 7|weME BFUs A
Apole P 7 EA N o] EAstgict. SPMATA AN AFLZHIA) RMS EHRAE FHE 17m o8}
2 CMOSF9] FUSIACIE M 8o] 7Hsi e ARk chaAMe)E Ao|E9) o2 47| UhdA}o)
L= ARPebt golste AAFES WE 5 A= Aol Yick

Abstract We fabricated thermally-evaporated 10 nm-Ni/30 nm and 70 nm Poly-Si/200 nm-SiO/Si structures to
investigate the thermal stability of nickel silicides formed by rapid thermal annealing(RTA) of the temperature of
300~1100C for 40 seconds. We employed for a four-point tester, field emission scanning electron
microscope(FE-SEM), transmission electron microscope(TEM), high resolution X-ray diffraction(HRXRD), and
scanning probe microscope(SPM) in order to examine the sheet resistance, in-plane microstructure,
cross-sectional microstructure evolution, phase transformation, and surface roughness, respectively. The silicide on
30 nm polysilicon substrate was stable at temperature up to 9007, while the one on 70 nm substrate showed the
conventional NiSi; transformation temperature of 700C. The HRXRD result also supported the existence of
NiSi-phase up to 9007 for the Ni silicide on the 30 nm polysilicon substrate. FE-SEM and TEM confirmed that
40 nm thick uniform silicide layer and island-like agglomerated silicide phase of 1 um pitch without residual
polysilicon were formed on 30 nm polysilicon substrate at 700°C and 1000C, respectively. All silicides were
nonuniform and formed on top of the residual polysilicon for 70 nm polysilicon substrates. Through SPM
analysis, we confirmed the surface roughness was below 17 nm, which implied the advantage on FUSI gate of
CMOS process. Our results imply that we may tune the thermal stability of nickel monosilicide by reducing the
height of polysilicon gate.

Key Wonds : Ni silicide, salicide, fluxtronics, nano-thick, thermal stability.
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