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Fig.1-5 Microstrip ring resonator disturbed by a notch and resonance curve.
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Fig.1-7 Structural variations of a dual-mode ring resonator filter.
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Fig.2-7 Schematic Diagram of a Microstrip Ring Resonator Filter
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Table 2-4 Attenuation and Matching Frequencies.

(@) Z1 50Q,7Z: 100Q.7Z3 25Q

2.97 4.27 4.9 7.85 10.0
GHz GHz GHz GHz GHz
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GHz GHz GHz GHz GHz GHz
) Z1 75Q.7Z2 100Q.Zs3 25Q
3.15 9.90
GHz GHz
3.11 9.89
GHz GHz
7 :100Q (2-7)
Z, 1.28
71 50Q 71 64Q (a)
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2 1
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4GHz K K:Z% K
2
05 2/3 1 2 Q
Q
Table 2-5 Analysis and Simulated Result of the Q.
Z2(Q) Z5(Q) K tan’@, | tan’@, Q
Q
100 70 0.5 2.100 5.000 6.407 4.819
75 47.25 2 2.100 5.027 4.762 2.817
%
50 26.2 1 2.096 5.144 3.039 1.569
25 8.75 2 2.1 5.800 1.256 1.061
6.5GHz 7Z. 50Q Z, Z,
4GHz K 05 2/3 1 2




0 6.5 13

Frequency (GHz)

Fig.2-14 Simulated Result of the Transmission Characteristics

K tand, tand,
Q (2-11)

Z,:50Q Z,:100Q Z,:25Q

K=05 0, =tan* |21+ 21 |Z5 7 _07137
Z,)z, 180

tan® g, =2.751 tan’6, =0.75

0,(tan? 0, +1]  0.7137(0.75+1)

- = =2.186
K|tan® 6, —tan®6,| ~ 050.75-2.75)

6.5GHz Z,:50Q Z,:100Q Z,:25Q

-36 -



|S]_1| = |821| 1914GHZ 3394GHZ

2.954GHz
2.954GHz 1,996

T 3.394GHz -1.914GHz
0
.—\\ 7 Sll\
NN
iz Su /

I

Q

TN

S,, and S,,(dB)

0.95 2.95 4.95
Frequency (GHz)

Fig.2-15 Simulated Result of the Transmission Characteristics

Q
Table 2-6 Simulated and Calculated Result of the Qfactor
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Table 3-1  Calculated Result of the 4-stage Ring Filter
3GHz 10GHz |1.9GHz 3GHz | 10GHz 11.1GHz | 43dB
3GHz 10GHz |1.9GHz 3GHz | 10GHz 11.1GHz | 68dB
3GHz 10GHz |0.3GHz 3GHz | 10GHz 12.7GHz |43dB
1.9GHz 3GHz 10GHz 11.1GHz 43dB
2 _50Q (i_17,...4)
z9 1000
l+z£”_(z£”} , 500 (500
| zi |z 1000 (500) 1
(i) 2 0 — I i =
K 70 ) > (i=12,---4)
Z, 50Q
Table 3-2  Calculated Result of the #1 4-stage Bandpass Ring Filter
i (@) z{(@) 2y (@) K(-) o (GH2) o) (GHz)
50Q 100Q 250 0.5 2.953GHz 4.255GHz
50Q 1002 17.3Q 0.5 2.584GHz 4.114GHz
50Q 100Q 10.8Q 0.5 2.141GHz 3.972GHz
50Q 100 20 0.5 1.98GHz 3.928GHz
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Fig.3-10 Simulated Result of the #1 4-stage Bandpass Ring Filter
Transmission Characteristics
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Table 3-3  Calculated Result of the #2 4-stage Bandpass Ring Filter

i 2@ | @) | z@) | KO fo)(GHz) fi) (GH2)
5002 5002 9.10 1 2.953GHz | 4.360GHz
50Q2 50Q2 6.480 | 1 2584GHz | 4.264GHz
5002 5002 40 1 2.141GHz |  4.159GHz
50Q2 5002 3350 | 1 1.98GHz | 4.129GHz
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Fig.3-11 Simulated Result of the #2 4-stage Bandpass Ring Filter
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20 500 i _q(=12,.-4)

z1 500
1.9GHz 3GHz 10GHz 11.1GHz 68.5dB
3GHz 10GHz
0.478dB
2,0 _80Q ) -1 (1=12,.-4)
z9 500

Table 3-4  Calculated Result of the #3 4-stage Bandpass Ring Filter

i 20@) | z9©) | z0@) | KO f,0GH2) | f,q(GH2)
500 50Q 9.4Q 1 2.956GHz 4.371GHz
50Q 50Q 1.50 1 1.380GHz 4.037GHz
500 50Q 0.240 1 0.570GHz 3.967GHz
500 50Q 0.10 1 0.369GHz 3.959GHz

4
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Fig.3-12 Simulated Result of #3 4-stage Bandpass Ring Filter Transmission
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Fig.3-13 Simulated Result of 4-stage Bandpass Ring Filter Transmission
Characteristics

Table 3-5 Calculated Result of the 4-stage Bandpass Ring Filter

K ) (i=12,--4)
(a) 0.5 2.953 GHz 43dB
2.584GHz
2.141GHz
1.98GHz
(b) 1 2.953 GHz 68dB
2.584GHz
2.141GHz
1.98GHz
(c) 1 2.956 GHz 43dB
1.380GHz
0.570GHz
0.369GHz
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Fig.3-14 Simulated Result of 4-stage Bandpass Ring Filter Group Delay
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4.1
Electronically tunable microwave filter

Hunter Rhodes

[1,2]
[3]

[4-13]

[7]

Fig.4-1 Transmission Lines with Solid State Tuning Elements.
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Table 4-1 Simulated Results of Microstrip Tunable Ring
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