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Abstract

We investigated the crystal structure, resistivity, and chemical states change of the tungsten nitride (WNy) films
prepared by reactive sputtering method with various N, flow ratios. Crystal structures of WNy films deposited at the N,
flow ratios of 20%, 40%, and 60% were bec S -W, amorphous, and fcc W)N, respectively. Surface roughness of WNy
film was smallest when the WN, film is amorphous. After the air exposure of WN, films, WQ; layer was formed at
the surface of all samples. Both the nitrogen content of WN; film and the binding energy of W 4fy, peaks increased
with increasing N, flow ratio. However, after Ar" ion etching, the shift of W 4f;; peaks was not observed with Ny flow
ratio due to the amorphization of the WN, film surface. The resistivity of WN; filtms increased with increasing Nz flow ratio.
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a2l 1. XRD spectra of WN films deposited in

various N flow ratios.

1% 39 W 4f core-level AHEHAA HH S35
37 o =28 H(TE @)% 3 kve Ar o]
O 2 etchingg 3 (28 3o =HEH] wf ¢
03 E & ok 2A F AV gEd 4
Ar" o) etching ¥, peak ¢, d7} A= A, B
shis, 371 2o =9 A9 2HE-AgME
peak a, b7} Ny f+3ul7t Z71gel met Boh &
binding energyZ: © 2 shifts}=d], Ar' o] etching%-
e olE peakE9] X7} A WA &= Zlo]
ok A WA 49, Ar o] etchingg F3) AlEkA

Eo AZ, 7] =&d) 43 B4¢EEold
& Ao Wo| 37179 &&(C) Bohe 4H4(0)
oF §he-E& & 37] & (W05, WO, WC, 22}
9l heat of formation(4H) ZL-& -843 kJfmole, -590
Kfmole, 121 -41 kJjmole ©]t}9]), ©] BLES
F2 A8 Aoz AAAL. AgEdE A
WO, 9+ W07t &A=, v o] 2HglEo] &
= PAPTHE, WO; 4fp9] 358 eV peaks WO,
4f;n2] 32.8 eV peako] ehtol gt} [10]. BFATE W
4 2HEHOR B o, 328 eV peak E 4 Jirh

e rir

24

@ms : 101 &)~

A
210

N: 60% '

a3 2. AFM images of WN, fims deposited in various
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of N2 flow ratio during deposition.
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