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Abstract

Diplexers are one of the key devices required to separate uplink and downlink signals in transceivers using a single grounded antenna.
This study presents the design of an X-band diplexer for satellites. First, bandpass filters of the transmitter and receiver are designed.
Next, an X-band diplexer is designed by combining the two bandpass filters. Simulation results show that the insertion loss is less
than 0.75 dB and the return loss is more than 20 dB. Additionally, the channel isolation property is greater than 103 dB, thereby
satisfying the requirements for diplexers.
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Fig. 1. Filter development process.
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Table 1. Specifications of X band diplexer for satellite.

Parameters Requirements

RX: 7.5 GHz (=50 MHz)
TX: 8.1 5GHz (50 MHz)

Operating frequnecy

Insertion loss <1.0 dB

Ripple at pass band <0.1 dB
Return loss >15 dB (VSWR:<1.5)

Channel isolation >60 dB
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Fig. 2. Prototype LPF.
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Fig. 3. Structure of RX (7.5 GHz) BPF.
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Table 2. Values of RX (7.5 GHz) BPF.

Value Value Value
Item Item Item
(mm) (mm) (mm)
WxHXL |14x11.68x96.7| Li~Ls | 6.66 |TS WDI 2
WDI,
So 9.38 TS1, TS5| 0.67 WD4 5.95
WD2,
Si, Sy 16 TS2, TS4| 1.46 WD3 53
S, S5 16 TS3 154 | WD T 2
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Fig. 4. The simulation result of RX (7.5 GHz) BPF.
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Table 3. Values of TX (8.15 GHz) BPF.

Item | Value (mm) | Item Value Item Value
(mm) (mm)
WxHXL | 14x10.8x96.7 | Li~Ls 58 |TS WDI 2
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So 9.38 TS1, TS5| 0.68 5.66
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Fig. 6. The simulation results of TX (8.15 GHz) BPF.

94.45mm (RX path) 83.07mm (TX path)

I'I:IEIII'I—I::[xxxz-

ll 68mm
T T NEEDDN )
<\l’(—.§'~ \I(—Sﬁ \l(—J
I( Port2) (Portl) {l’m“}lI

179.52mm '

J2 7. 948 X gy to|ZgA] X
Fig. 7. Structure of X-band diplexer for satellite.
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Table 4. The simulation result of diplexer for satellite.

Parameters RX path TX path
Operating freq. (GHz) 7.45~17.55 8.1~8.2
Insertion loss (dB) <0.1 <0.1
Return loss (dB) >20 >18
Channel isolation (dB) >110 >110

Size (WxHXL mm) 14x11.68x179.52
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Fig. 9. A photograph of the fabricated X-band diplexer for
satellite.
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Table 5. The measured result of diplexer for satellite.

No Item Specification Test results

Rx 7,500 7,500
1 | Center freq. [MHz]

Tx 8,150 8,150

. Rx 100 7,450~17,550
2 | Band width [MHz]
Tx 100 8,100~8,200
, Rx <1 <075
3 | Insertion loss [dB]

Tx <1 <0.98

Rx >16 >21.96
4 | Return loss [dB]

Tx >16 >20.03
s | g delay [ns] Rx <10 <3.69

roup delay [ns
p ey Tx <10 <4.99
. Rx >60 >103.86
6 Isolation [dB]

Tx >60 >73.60
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