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Immittance functions solution of Oldham fractal Chain and Liu—Kaplan fractal
chain fractance

GAO Xiaolong, YUAN Xiao, SHI Buchun

(College of Electronic and Information Engineering, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: Aiming for the circuit characteristics of the Oldham RC fractal chain, the analytical
expressions of Oldham RC fractal chain impedance function are deduced by using three methods at given
initial impedances. Then, the solution methods are compared and analyzed. According to the continued
fractional representation of the approximation circuit of Oldham fractal chain fractance, and the three-term
recurrence formula of continuous fraction, a new mathematical representation of impedance function is
introduced: continuous fractional three-term recursion matrix. By analyzing the Liu-Kaplan scaling
iteration circuit and the scaling equations, two mathematical representations of the impedance functions of
Liu-Kaplan fractal chains are deduced. Theoretical and experimental simulations compare the impedance
function expressions and frequency characteristics of different fractional orders.
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Fig.2 Symmetric Oldham I fractal chain circuit and the basic section
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Fig.4 Order-frequency characteristics curves of Oldham fractal chain class circuits
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Table3 Basic mathematical characteristics of Liu-Kaplan fractal chain class circuits
continued fractional
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