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FIG. 1 Current vs Electric Field Characteris—

tic for Three MIS Capacitors Samples
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FIG. 2 Current Density/Quadric Electric
Field vs Reciprocal of Electric Field Variation
Relationship in the F-N Tunneling Electric
Field Region for the Three Samples in FIG. 1
The dotted lines denote the F-N tunneling

slope plots.
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FIG.3 Reduction in Barrier Height when Electron Tunneling from the Ellipsoids Center, as K.(Si)= 0, to
the Spherical Center. as K.(Si0O:Ny)= 0 (a)The barrier reduction due to the transverse energy is because
both the Si and SiOxNy conduction bands are centered when K.= 0:(b) Cross sections of both the Si and
Si0:N, constant energy surfaces parallel with the SiO.N,, have higher wave number, because mo.> m: (c)
Schematic Diagram of the Si-5i0.N,-Al Structure Under a Positive Gate Bias The doffed line illustrates the

reduced the electron tunneling barrier height due to the (a) effect.
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FIG. 4 Increase in Barrier Height Electrons from Ellipsoids Centered at K, (Si)= Kw, Ku.(5i) = 0 to the
Spherical Centered at K((SiO:Ny)= 0 (a)The barrier increase (or reduction) as a function of K. (the long
axial direction) : (b) Cross sections of the Si and SiO:N, constant energy surfaces are parallel to the Si/Si0.N,
inferface: ( ¢) Schematic Diagram of the Si-8i0:N,-Al Structure Under a Positive Gate Bias The doffed line

illustrates increasing barrier height due to the (a) effect.
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The Current Enhancement of the Tunneling Rapid Thermal Nitrided SiO:
Films from Different Oriented Si and the Model Explaination

FENG Wen=iu, CHEN Pu-sheng, TIAN Pu-yan and LIU Jian

(Dep artment of Applied Physics, South China University of Technology, Guang Zhou 510640, China)

Abstract: The Si-Si0.N,-Al capacitors are fabricated on both {00)and {11} oriented Si by Rapid Thermal Nitridation
(RTN) 10nm SiO: films with a tungsten-halogen lamp as radiation source heating. The electron F-N tunneling currents in a
higher field and the leakage current in a lower field are studied, which are both from the 100) and {11) oriented N-type Si
accumulation layer into the RTN SiOz( or original Si02). T he results show that in the lower field, the current is enhanced after
the original SiO2 rapid thermal nitrification. No difference in the leakage current can be observed in the lower field for both the
orientations: while in the higher field, the F-N tunneling current is markedly increased from the 100} oriented compared with
that from the {11} oriented capacitors, which can be explained by using to theory model on the basis of the conservation of

Iransverse ('l’yStf—JI momentum.
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