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Abstract: F-frequency characteristics function is a new concept about lumped characteristics quantity of the frac-
tance approximation circuit. In order to quantitatively describe the approximation performance of F-frequency
characteristic of the fractance approximation circuit, a series of concepts and corresponding mathematical func-
tions about approximation performance analyses of F-frequency characteristic are proposed in this paper based on
F-frequency characteristic function, including relative error, approximation accuracy, approximation bandwidth,
approximation bandwidth exponent, K-diagram, F-index, approximation benefit, etc. And these concepts are
used to analyze the Oldham fractal fractance approximation circuit to verify its effectiveness.

Keywords: Fractional calculus; Fractional-order system; Fractal fractance; Operational characteristic;

Error and accuracy

1 oa S e TR R SR 0. T AY A I8 Bk B8
oTA%m:?:%w,Ejmuwb,ﬁﬁﬁmwﬁﬁ,\
S0 (Fractance) RAMBCM AT IO MRl 8 M IREM MBS 2% — SR M haks
R MR TR T R R e ARG
P % 107 T T L R S B 5 1 43 B ik BUAR 40C (ideal fractor) . L 45 5 1 1A 1
BUNEH 7. 514070 (Fracton) & — g P10 SHILILIREL

i3

i EHE: 2016-12-07

ESWMA : WA BRI B 5 H (CS162C01)

EEREI: RV A988— ). B WA, B+, JE0l, BF5E 0 1 4 808 % 5 R 45, E-mail: analogyb@foxmail. com
BIFAEE : B, E-mail: 958559103@qq. com



302 Wl K FROEARFF )

%55 %

[%(s) =F ¢ (0< | | <1,2€Q), (1
Hr, s hi i s a iz H Al s; Fr 25
s TCRAYER SRR IE . BHBT R 2L 1 () 2 — A~ TJo 3l
PR FRAR Y 3 BUIE AAEAE . A AT A Ak 2
7 F U — o ) 2% CAn L 1 BT ) P
% o AE — A3 B PN S B0 B 1 0 BB TR i

B RE. RDM i — S U S A RH b eR B
r%—ﬁu[l.loj
Z(s) = Nels) ';m b —N) 2)
o D}«(S) % )

(ng,'Sl
0

il AR BRI T Z () 7 — 5 931 5 Y [l i i B AR
L.

. B in 2% 4
Z(s) =limZ, (s)———I1 (s) (3
p>co
O—
(I“A’i‘!;z)ﬂ
F® W -
Pe & A0 el
O—
FEAR 4 BT L AT A3 3T

Ideal fractor circuit symbol Fractance approximation circuit
Bl BAsats 4@t vr
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Tab. 1

F-index and Kp-index of Oldham chain fractance

approximation circuit

FH Kr F,
1A 0.5837 —3.9803
i 0.5829 —1.7550
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