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Effects of W-N/Pt Bottom Electrode on the Ferroelectric Degradation of
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Abstract: We have investigated the effects of W-N/Pt bottom electrode on the ferroelectric degradation
of SrygBir4Ta,Oo(SBT)/Pt due to hydrogen annealing at 350°C in N; gas atmosphere containing 5% H,
gas for 1hr. As a result, inserting the W-N thin films between SBT and Pt, this W-N thin film prevents
hydrogen molecules to be chemisorbed at the Pt electrode surface of at the electrode/ferroelectric interface
during hydrogen annealing. These hydrogen atoms can diffuse into the SBT and react with the oxide
causing the oxygen deficiency in the SBT film, which will result in the ferroelectric degradation.
Experimental results show that W-N thin film is a good diffusion barrier during the hydrogen annealing.
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Fig. 1. AFM images of (a) the as-deposited W-N thin films
and (b) the W-N thin films after the H, annealing
for 1 hr.



Sro3Bir s Ta,0/PYSI T2 FadAgjol) &3 736

HR1 7] 95t XPSEA S AT Fig. 2(a)&
T4 Y E 7] Ao W-N gt A 9] XPS
B2 7 7}o)th, Peak 12 Wy 7/2 ol A 243 Ao
2 31,674 eVoll, Wy 5/2 & 33.735 eVe] Aol
YR 7t #2= deh 28] 2L A A peake] Aol
YA 35944 eVollA] #3H = ol Wit

N7 A2 A Zatar e Hds 2
3l st} Fig. 2(b)= A HESE 74 %‘zm— B3
Z o] AE M peak 190 Wy 7/2 £ 31.700 eVl A
#2x o] AN A] 7} 0.026eVHE S7H A&
ek 4= ol X3 52 AHIE 0.105eV A EE St
SRt W (tungsten)®] Z 3ol A o] F7h= AbAa
ote] Aol AT = AL ol F LR
Aol WA FaEAE A EABE
gk A4 EYUS GAE] AT  gloenz
W-N "hah of 4basebe] Aol o o A57t
2 48 4 ot 28y AjelvA Y St
o) -$- 2ko m @ sbAele] Ate] o] gt o] A
Ues ¢ F AT ED peak 3¢ AHRAN

6000
(b) After H, anneal
1:31.700eV
2: 33.844eV
4000 3. 352808V

2000

6000 .
(a) Before H, anneal /M\

1:31.674eV
2:33.735eV

4000F 3735 944ev

Emission Intensity (Counts)

2000

44 40 36 32 28

Binding Energy(eV)

Fig. 2. Deconvoluted XPS spectra for Wy in W-N thin
films (a) before the H, annealing and (b) after the
H, annealing for 1hr, respectively.
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Fig. 3. Deconvoluted XPS spectra for N1s in W-N thin

films (a) before the H, annealing and (b) after the
H, annealing for 1hr, respectively.
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Fig. 4. Cross-sectional TEM photograph of SBT/W N/Pt/
Si structure after the H, annealing for 30 min.
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Fig. 5. XRD patterns of (a) the as-deposited Pt/SBT/Pt/Si
structure and (b) the Pt/SBT/Pt/Si structure after the
H, annealing at 350°C for 30 min, (c) the as-
deposited PUSBT/W-N/PYSi structure and (d) the
PYSBT/W-N/Pt/Si structure after the H, annealing
at 350°C for 30 min. '
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Fig. 6. Leakage current characteristics of SBT/Pt/Si and
SBT/W-N/Pt/Si structures before and after the H;
annealing at 350°C for 30 min.
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