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Abstract

An actual inverter, generally, has frequency dependent property. In this paper, the property is
considered as the dependencies of an inverter value (real value) itself and its immittance(imaginary
part). And a method is given to obtain the equivalent circuit that has ideal inverter and immittance
elements from actual inverters. Using this method, BPF’s can be designed more exactly than
standard design method without optimizing methods.
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Fig. 1. A BPF using impedance inverters.
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Fig. 2. A BPF using admittance inverters.
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Fig. 3. Ideal Inverters.
[en], =[ =ik 5]
[é g ]J =[ ion ij({J (1)
L -L C

K=aL

3% 4. AFAEAE o] 4] Ay
Fig. 4. Inverters using lumped elements.

J=0C

o—r—"—+—0 o S su—
Zg Y:
0=x/2 0=n/2
o—————+—0 o—{""—"3—0
K=Z¢ J=Y¢

a8 5. AFAZE o] 4% e
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Fig. 8. A line for an inverter(a) and its equivalent
circuit with ideal inverter(b), (c).
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Fig. 9. A line for the first stage inverter(a) and its
equivalent circuit with ideal inverter(b).
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waveguide(a) and its equivalent circuit(b).
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Fig. 11. WG equivalent circuits for below(a) and

above(b) cutoff frequency.
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Table 1. BPF design results (using shunt
parallel resonalors and inverters with 1/4
Ae TEM line, for N=5, fo=1.0GHz,
BW=30MHz, and ripple 0.01dB).
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no 1314 1314 1890 7060
ves 1339 1339 2003 7378
D
-te.o 7/ A X

O 11 not compensated
© S21 not compensated

1\

B 511 compensated
@ 521 compensated

aall %
/

-20.0

—30.Q

—40.0

—50.0j

a.

72l 13. 5% 24 v]EA BPF 54
Fig. 13. 5-pole BPF characteristics.
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Table 2. Design  results according to
compensations (using Ag2 resonators
with  cutoff-guides, for N+,
f0=2.59GHz, BW=2.5%(65MHz), ripple
0.01dB).
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