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Development of Wideband High-Power TRM for Electronic Warfare Multiple
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Abstract

An eight-channel transmit/receive module (TRM) was designed for a wideband electronic warfare multiple threat jamming transceiver.
In the system, the TRM amplifies a multijamming signal from a multibeam transceiver module and a small radio frequency (RF) signal
from an antenna. In TX mode, it has an output power of more than 43 dBm for a continuous wave. In RX mode, it has a gain of
more than 10 dB and noise figure of less than 5 dB. The voltage standing wave ratio is less than 2:1, and the TX and RX path isolation
is 50 dBc or more. The RF signal amplitude and phase variation are less than 2 dB and 10°, respectively. True time delay and a digital
attenuator are used to compensate for the signal amplitude and phase for each channel.
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Table 1. Specification of high power TRM.

No, Specification Requirement

1 Frequency range 2~6 GHz

2 TX output power > 43 dBm, CW

3 Input VSWR <2:1

4| Magnitude deviation between channel < 2 dB

5 Phase deviation between channel < 10°

6 RX gain > 10 dB

7 Noise figure <5dB

8 TX / RX isolation > 50 dBc

9 | Magnitude/phase compensation function -
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Table 2. TX path budget.

Parameter Gain (dB) | Output power (dBm)
Connector —0.1 —15.10
Preampl 15 —0.10
Preamp2 15 14.90
Switch —0.5 14.40
TID —16.9 —2.50
Equalizer —14 —3.90
Digital attenuator —3.1 —7.00
Switch —0.5 —7.50
Preamp3 20 12.50
Equalizer —14 11.10
Driveamp 14.5 25.60
HPA 19.5 45.10
Switch —13 43.80
Connector —0.1 43.70
E 3 #A4E W3
Table 3. RX path budget.
Parameter Gain (dB) (;;Eul(ztg)e ﬁgEZIS(ZB) C;IHFH u(l;g;/e
Connector —0.1 —0.1 0.1 0.10
Switch —-13 —14 13 1.40
Limiter —0.68 —2.08 0.68 2.08
LNA 20 17.92 1.48 3.56
PAD -2 1592 2 3.58
LNA 20 3592 1.48 3.60
Equalizer —14 34.52 1.4 3.60
Switch —0.5 34.02 0.5 3.60
Variable att —3.1 30.92 3.1 3.60
Equalizer —14 29.52 1.4 3.60
TTD —169 12.62 169 3.70
Switch —0.5 12.12 0.5 3.71
Connector —0.1 12.02 0.1 3.71
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Fig. 2. Fabricated highpower TRM.
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Table 4. RX path noisefigure.

Frequency[GHz] Noisefigure[dB]
2.0 2.495
24 2.640
2.8 2.806
32 2.733
3.6 2.741
4.0 2.925
44 3.035
4.8 2.964
52 3.278
5.6 3.409
6.0 3.777
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Table 5. Amplitude / phase variation.

TX mode RX mode
TRM No.
Mag[dB] | Phase[°] | Mag[dB] | Phase[°]
001 0.000 0.0 0.000 0.0
002 1313 8.3 0.600 —9.1
003 —0.710 —6.3 —1.058 8.6
004 0.756 —6.5 —1.524 6.9
005 —0.758 5.0 0.735 33
006 0.903 5.6 —1.462 —6.2
007 0.733 —6.4 —1.552 8.3
008 —0.325 5.8 —1.579 —7.8
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Fig. 5. Time delay of TTD.
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