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Abstract

For low-emissivity application on window glass, coalescence of thin film silver islands is crucial for high
transmittance in the visible and high reflectance in the infrared. It is well known that the underlayer affects
the growth mode. In this work, the effect of the underlayer on the growth of silver films deposited by filtered
cathodic vacuum arc is discussed. While a nominal 0.1 nm niobium underlayer has promoted the coalescence
of silver islands, a 0.2 nm layer did not show these features. From a thermodynamic approach, Nb seeding
less one monolayer is considered to reduce the surface energy between the silver atoms and Nb/TiO, surface,
resulting the change of its growth from 3D islands to 2D-layer modes. If the seed layer exceeds one monolayer,
however, a rougher surface is formed because the surface energy of Nb itself is superior to that of Nb-
TiO,. The onset of silver layer on the roughened Nb surface is required more silver.
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Fig. 1. Evolution of sheet resistance of silver films as a

function of transition metal seed layer.
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Fig. 2. Description of the growth modes of metals on
TiO,(110) - modified from Fig. 4 in Ref. 5, in which

@ and A represent experimentally observed 3D
island and 2D layer growth modes, respectively;

and X represents the metals whose growth
modes have not been determined.
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Fig. 3 Change of surface energy in Ag deposition as a
function of the coverage of Nb seeds. Solid lines
from eq. (4) can be changed into dot-lines by
considering the effect of TiO, surface energy.
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Fig. 4. Conceptional sketches for the effect of Nb
seeding on Ag layer deposition.
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