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Zero-pole distribution rules of scaling fractal fractance approximate circuits

SHI Bu-Chun, GAO Xiao-Long , YUAN Xiao
(College of Electronics &. Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract: For the structural and mathematical features of some scaling fractal fractance approximation

circuits, the irregular scaling equations of the typical scaling circuits have been solved and trimmed. Ac-

curate zero-pole values are computed by using the transmission matrix algorithm and the matrix labority.

It is found and verified the linear distribution rule for the zer-pole value which locates in the middle of

the circuit section. Not only the linear distribution formula of zeros and poles are given, but also the ir-

regular scaling equations corresponding to the typical scaling fractal fractance approximation circuits

have been solved and sorted.
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Fig. 1 Four kinds of scaling fractal fractance approximation circuits
(a) Morrison 4% #; (b) Morrison 4% % ; (¢) Liu-Kaplan I # 5 4%; (d) Liu-Kaplan IT & 5% 4£; (e)
Liu-Kaplan 1T # 444 ; (D Liv-Kaplan IV # 544 ; (945 E 544
(a)Morrison fractalladder; (b)Morrison fractal chuan; (c) Liu-Kaplan I type fractal chain; (d) Liuv-Kaplan 11 type
fractal chain; (e) Liu-Kaplan III type fractal chain; (f) Liu-Kaplan IV type fractal chain; (g) Fractal lattice.
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Fig. 2 Normalized scaling fractal fractance approximation circuits and its equivalent simplified circuit scaling iterating circuit.

(a) Morrison Jf B4 X, ST I aFl,f#1,0=aB#1; (b) Morrison % BEALX BB aFl. A0
=af7#1; (¢) LivKaplan I & 4 B4 &35 . 1<<a,1<B,1<6=qf; (d) LiuKaplan Il 5 H4k & 5. 0<<a=1,0<p=<1,0<¢o
=af=1; (&) LivKaplan Il # 54t #, % . 0<<a<1,0<p<1,0<c=af=<1; () Liuv-Kaplan IV & 5 B4t & 3% . 1 <a,1<p,
1<o=af; () HHAEAEX ES AR 0<a,0<8,0<c=af.

(a) Morrison parallel mode fractal ladder circuit: «#1,8#1,6=aB#1; (b) Morrisonserial mode fractal chuan
circuit: a7#1,87#1,6=af7#1; (¢) Liu-Kaplan I type fractal chain circuit: 1<<a,1<8,1<<6=qaf; (d) Liu-Kaplan II type frac-
tal chain circuit: 0<<a=<<1,0<<g<<1,0<<c=qgB=<1; (e) Liu-Kaplan III type fractal chain circuit:0<<a <<1,0<<<1,0<c=qf=<
1; (D LiuKaplan IV type fractal chain circuit: 1<<a,0<8,1<<c=qaf; (g) fractal lattice mode——scaling fractal lattice cir-
cuit: 0<a,0<<B,0<<oc=af.
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