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Abstract A new electrode material for Ta,Os capacitor was developed to obtain both high dielectric con-
stant and improved electrical properties for use in DRAM. High leakage current and low breakdown
field of as-deposited Ta,Os film on Si is due to the reduction of Ta,0; by silicon at Ta;Os/electrode inter-
face. Dry-0; anneal improves the electrical properties of Ta,0Os capacitor with Si electrode, but it thick-
ens the interfacial oxide and lowers the dielectric constant, subsequently. Ta;Os capacitor with TiN elec-
trode shows better elecirical properties and higher dielectric constant than post heat treated Ta;Os film
on Si. No interfacial oxide layer at Ta,0s;/TiN interface suggests that there's no interaction between Ta,

O; and electrode. TiN is a adequate electrode material for Ta.Os capacitor.
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Fig. 1. Schematic diagram of Ta,0; stacked capaci-
tor used in this experiment.
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Fig. 2. A typical C-V curve of W8i/Ta,0s(as-de- 12
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Fig. 4. A typical J-E curve of WSi/Ta0s(dry-0,
annealed) /poly-Si capacitor.

Aol 2o wid] EAFAEE oF 1077~
Z

107°A/cm?*7b 4] FardR e, FAGAD=
= ¢ 5~8MV/ecm& ZFrlstadch ®3 J-E

3 )

t : g 4

A : EQFAY RI® AFA ZHAN HAA
; T E co ] 2Ao2 WEsIgee o & Arvh 28
L # 1o UEIANY F5 o3 e TaO;
2

soosaty (v ) “eios  AAMAEGME fdFel Fopxlm, delFAr
3 @A%A ) Zr1slg k. ol O, ojd ]
Z] 2 storage nodel tiZA A A2l E 3 Ta,0;9]
AmolAd dald gl AP HHA

Fig. 3. A typical J-E curve of WSi/Ta;0s(as-de-
posited) /poly-Si capacitor.
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Table 1. Comparison of electrical properties of Ta,
0; dielectric film before and after dry-O: anneal

for WSi/Ta,0s/poly-Si capacitor.

as deposited O,-annealed

J(A/cm?) 107! 1073~107*
BF(MV/cm) 1.5 5~8
Town(A) 55.6 66.7
Cmax(fF/cm?) 6.2 5.3
€ 21 17.5

J : leakage current density
BF : breakdown field
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Fig. 5. Cross-sectional TEM photograph of Ta:0s -
(as-deposited) /poly-Si interface.
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Fig. 6. XPS depth profiles of Ta,0s(as-deposited) /
poly-Si structure.
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Fig. 7. XPS depth profiles of TiO.(dry-O; an-
nealed) /poly-Si structure.
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Fig. 8. Cross-sectional TEM photograph of TiN
/Ta;0s(as-deposited) interface.
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Fig. 9. A typical J-E curve of TiN/Ta,Os(as-
deposited) /TiN capacitor.
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Table 2. Comparison of electrical properties of Ta.
Qs dielectrics with TiN electrode and ONO dielec-
trics

} Ta,Os cap. { ONO cap.
J(A/cm?) 107¢~1077 1077
BF(MV/cm) 7~12 10~12
Phys.F#A(A) 300 82.5
Toxe(A) 55 55
Cmax(fF/cm?) 6.2 6.2
B 21.2 5.86

J : leakage current density

BF : breakdown field
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