THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2018 Nov.; 29(11), 857~867.

http://dx.doi.org/10.5515/KJKIEES.2018.29.11.857
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

Aolch Lo PAY $4ARE A 9 A%
Design and Fabrication of an L-Band Digital TR Module for Radar
R B - BIE - HAD| - AEA - TN HBYE - AR DI

Jae-Hwan Lim -+ Se-Jun Park - Sang-Mi Jun + Hyung-Suk Jin -
Kwan-Sung Kim* - Tae-Hun Kim** - Jae-Min Kim***

! o
A deolthe] B JeE 7|E9] FEAMEA UxEy g Astst itk tAEd A E-e 4l
e 2AHEA AT F Ae F-ol Qi) ol & 7hsdAl sEH Zbzhe] BALAAPE AL S 7 A g ghE o of gkt
B =AM E o) E g UAE 7R ES AA 2 AL AFAHE AAlst] 7H5AS Eelstaal st X
g $PARES 49 $£40 Ad S T3 A e 2 AT 1E3Y 248 98 24 AGEE GaN 24 9
IEYZZAZHHPAE AHEsIG oY, S48 B3 245 tAEHES 93] 42 JG4aAE 443 A d
325 ALt Az A3 ZF AdEE SAEE L 350 W o)y, 1052 47 dB, FAIHEASF 2 dB °)5HE

nEEAT B3 BE YoM FE FA5E HIH FAEHS AR5, B8] A1 EAS Felsit
Abstract

Active array radar is evolving into digital active array radar. Digital active array radar has many advantages for making several
simultaneous radar beams from the digital receive data of each element. A digital-type transceiver(TR) module is suitable for this goal
in radar. In this work, the design results of an L-band digital TR module are presented to verify the possibility of fabrication for a
digital active array antenna. This L-band digital TR module consists of a gallium-nitride-type HPA to achieve a more than 350-W peak
output power and one-chip transceivers that include a digital waveform generator and analog digital converter. The receiving gain was
47 dB, the noise figure was less than 2 dB, and the final output type of the four channel receiving paths was one optic signal.
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Fig. 1. The block diagram of the digital TR-module.
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Table 1. The test results of the RF circuit.

Test item Design goal Measurement result
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Table 2. The test results of the power circuit.

Test item Design goal Measurement result
Inrush current Below 10 A 13 A
Drain voltage More than 46 V 46.1 V
Drain curtent Below 2.5 A 23 A

(1 ch transmitting)
Drain current Below 11 A 104 A
(4 ch transmitting)

¥ Measurement condition: Pulse width 500 us, duty 15 %
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Table 4. The test results of the transmit phase shift.

CH2 phase shifting | Measurement result phase error
0° 0.009° 0.009°
1° 0.97° 0.03°
3° 2.98° 0.02°
10° 9.98° 0.02°
100° 99.97° 0.03°

359° 358.97° 0.03°

#*Measurement condition: Pulse width 100 us, duty 10 %.
*Design goal: phase error - below 5.625°.
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H5 OA" $448
Table 5. The test results

§ 3% 23
of the L band digital T/R module.

Test item Design goal Measurement result Remarks

1. Operation frequency Fc-1~Fc+1 GHz Fc-1~Fct+l GHz -

2. TX output level More than 350 W More than 380W -

3. TX pulse flatness Below 1 dB Below 0.6 dB Pulse width: 500 us
X 4. Tx pulse rising/ falling time Below 100 ns/ 100 ns Below 48 ns/52 ns From 10 % to 90 %

5. duty Below 10 % Below 10 % -

6. TX waveform PT, LFM PT, LFM -

7. RMS phase error Below 5.625° Below 0.8° -

8. Efficiency More than 30 % More than 32.3 % Input voltage: 300 V
RX 1. Noise figure Below 2 dB Below 1.9 dB -

2. RX gain 47+]1 dB 46.4~47.8 dB -
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