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Abstract

We analyze T-junction using TEm»* mode theory and design
a diplexer with the results in this thesis. A diplexer is
constructed by T-junction combined transmitting filter with
receiving filter. These filters are designed by the insertion
loss method. Applying TE..* mode theory to this thesis, we
exactly analyze T-juncton type branched circuit that
transmitting filter is combined with receiving filter.
Matching elements are designed to reduce mismatching
conditions on the discontinuity imposed by T-junction, so
that a diplexer is optimized and has the best property.

An optimum diplexer has characteristics that reflected
power is about -20dB in the receiving passband from 3.625
7 to 4.125 7 and the transmitting passband from 5.85 iz to
6.425 (r and that transmitted power is approximately less

than -70dB in the stopband.
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(a) Cross sectional view (b) Side view (c¢) Equivalent circuit
Fig. 3. Equivalent circuit for change in height of
rectangular waveguide
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St = Siu{Su+Spll- StnS»l ™ 'S11Sy) (66)
Stz = Sipt SwSpll—S111Sx]7 'Sty (67)
St = S+ SiSull—S11iS»] 'Sy (68)
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Fig. 9. Mode matching elements
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2
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Fly) = ﬁl[ 20log (| Su(y. /) 1) | = min (69)
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Table 1.

Designed values of bandpass waveguide filters

receiving bandpass transmitting bandpass
filter filter

section width (Wi) | length (1i) | width (Wi) | length (1i)
(mm) (mm) (mm) (mm)
1 8.0 12.3 5.7 10.2
2 6.0 11.6 4.9 9.8
3 13.0 12.2 8.0 10.3
4 3.5 11.8 3.1 9.8
5 19.4 12.0 11.8 10.1
6 2.8 11.9 2.4 10.0
7 21.8 12.0 13.4 10.0
8 2.60 12.0 2.3 10.0
9 21.8 12.0 13.4 10.0
10 2.8 11.9 2.4 10.0
11 19.4 12.0 11.8 10.1
12 3.5 11.8 3.1 9.8
13 13.0 12.2 8.0 10.3
14 6.0 11.6 4.9 9.8
15 8.0 12.3 5.7 10.2

Fig. 113 Fig. 12 329 $AYl 23 ol Aez 4 3

3.6250: ~ 4.1250k=} FA FHY 5.850z ~ 6.4250 el wHAMAIS7}

-40dB °]3 2 3% deE49E Jehlx Qo

Fig. 133 Fig. 145 TEn" 2E APHEL ol 83ld xR 531713

2AE F54 A5r19 o5 T4 vehd Aol RARE=E nestees

2 g 3 AA A S40] AA dH 543 ARG
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Fig. 11. Characteristic of receiving frequency
bandpass waveguide filter calculated
with network synthesis
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Fig. 12. Characteristic of transmitting frequency

bandpass waveguide filter calculated
with network synthesis
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Fig. 13. Characteristic of receiving frequency bandpass
waveguide filter using a TEu."* mode approach
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Fig. 14. Characteristic of transmitting frequency bandpass
waveguide filter using a TEm»* mode approach
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Fig. 15. Characteristics of scattering parameter results by
GTE’s filter
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Table 2. Demension of GTE’s filter

"section | width(mm) | length(mm) |
1 17.1958 15.621

2 13.0556 11.811
3 21.2344 16.3322
4 10.7442 10.2362
5 24.5872 = 16.2814 |
6 9.7028 ' 9.5504 |
7 26.0604 16.1798 |
8 9.3726 9.2964 |

9 26.6192 16.5862 |
10 9.2456 9.1948
11 26.8732 16.5862
12 9.1948 9.1694
13 26.924 16.1036
14 9.1948 9.1694
15 26.8732 16.5862
16 9.2456 9.1948
17 26.6192 16.5862
18 9.3726 9.2964
19 26.0604 16.1798
20 9.7028 9.5504
21 24.5872 16.2814
22 10.7442 10.2362
23 21.2344 16.3322
24 13.0556 11.811 |
25 17.1958 15.621 |
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Table 3. Designed values of bandpass filters with
transformers

receiving filter

transmitting filter

section ai(mm) | bilmm) | Li(mm) | ai(mm) | bitmm) | l;(mm)
1 58.2 29.1 - 58.2 29.1
2 54.1 24 .4 29.3 51.0 26.9 14.2
3 50.4 17.2 33.7 44.7 22.5 14.8
4 46.9 11.5 38.7 39.2 17.4 16.2
5 43.7 8.0 12.3 34.4 13.0 18.0
6 43.7 6.0 11.6 30.1 9.4 19.7
7 43.7 13.0 12.2 26.4 5.7 10.2
8 43.7 3.5 11.8 26.4 4.9 9.8
9 43.7 19.4 12.0 26.4 8.0 10.3
10 43.7 2.8 11.9 26.4 3.1 9.8
11 43.7 21.8 12.0 26.4 11.8 10.1
12 43.7 2.6 12.0 26.4 2.4 10.0
13 43.7 21.8 12.0 26.4 13.4 10.0
14 43.7 2.8 11.9 26.4 2.3 10.0

15 43.7 194 | 12.0 26.4 13.4 10.0
16 43.7 3.5 11.8 26.4 2.4 10.0
17 43.7 13.0 12.2 26.4 11.8 10.1
18 43.7 6.0 11.6 26.4 3.1 9.8
19 43.7 8.0 12.3 26.4 8.0 10.3
20 46.9 11.5 38.7 26.4 4.9 9.8
21 50.4 17.2 38.7 26.4 5.7 10.2
22 54.1 24 .4 29.3 28.3 8.2 25.1
23 58.2 29.1 -—- 30.3 11.5 21.4

[ 24 32.5 15.0 18.3
25 34.8 17.4

_36_




.20

230 b

40 b

-50

S parameter [dB]

60

-70

-80

A a 1 " Il i L 1

40 45 50 55 60
f [GHz]

Fig. 16. Characteristic of receiving bandpass filter based on
Table 2 using a TEmn,™ mode approach
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Fig. 17. Characteristic of transmitting bandpass filter based
on Table 2 using a TEnn* mode approach
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Fig. B3 Designed mode matching elements(E-plane)
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