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[Abstract]

This paper describes the design and development of a transmit receiver module(TRM) for mounting on X-band SAR of the
NEXTSat-2. The TRM generates the chirp signal with required bandwidth through the DDS in X-band and performs frequency
conversion, combination for the signal to transmit and be received and frequency synthesis. Tx path of the TRM produces signals
of total 28 bandwidths up to 96.8 MHz and has output signal level of more than + 9.37 dBm. Rx path of the TRM has minimum
noise figure of 15.7 dB. The measurement results show that required requirements are satisfied. The TRM is installed on the
NEXTSat-2 flight model(FM), launched by KSLV-II (Nuri) on May 23, 2023 and currently operational.
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Fig. 1. Configuration of the module.

http://dx.doi.org/10.12673/jant.2024.28.2.193

194



271914 100 MHz 9] 7|41 55

wAste] Fob ek B akek kel 5 4l A

> L W5 PLVCO (phase locked

voltage controlled oscillator)E ©]-8-3}] 7|FAIEE 2.4 GHz

2 o AR A uke wbgEe] DDS 28, Hlo]awlE '
B FYHOR AR EHEE AT E Addit)

Fobe A ABRE ok YRR 7 FAE

—’F’L ! /\Ji/] Eﬂoﬂ;‘ ] fq'a]r FAA S F
AAB7] g3 B A 27} 7] B o] )\)\E]'-

Azl 4 B BajRe 9% %33 DCA (digital
controlled attenuator)E E3f SAR +8A] AF&E T& Aeo]
Vst kgl om, 292 23S AR RF A5 A
FrE 9 o r dslnt 2elar 270 527] A9
7] 2H2) SARS] 4741 218 S5 REEI H 4159
A 7)% 183 SAR AHA BA V)5S sl E 2
2 A,

98] WA= FPGA (field programmable gate array) S 53]
X5 U] RFE &) 91218 DCA, 2=$]%], PLVCOS] o] ¥ ¢
HE] 21& 714, SARY] 721 48 SH RESS A e
Eg|A 4l Alo], DDS Al 52 7155 G g} DDSC] 3
25 tf o E-L v R o] A7 E o] ARgALe] Aofel whet M

34 9 w2 Al sk T

ol-}

2-2 27 M5 83 L 4N &7

REL 379 B0 2 FiE CCAZE 7445 ™, SAR A
28lo] 94 21E F5317] 98] SWNell+= SAR & &
o] & AE AA 75, UWAlE &7 t9ZS z2h= 3] 4l
A L T3 e W3 7] 5, DAY= 754l s A 2
Tk ot §igk 7]5 o] 8T

BEL 7] 872717 SAR A2l e] dES 98 <
F-25E 15,4+ 7,+ 5 VDCE] AE A2ks 5= glofof &)
o, AgEzA ?&0 & 30 W olate] ARy EA4E 7HA
of gt} REQ| F4l ARE fo 7| O & 6.7 MHzON A 96.8
MHz 7}4] 287 2] A4 1‘44"4 Zb= H AZE HAY 15 %
9] FFEH|(duty cycle)Z & Nofof gtk &8 2139
*ﬂ ]#+6dBm°]” XA *J 4 A71= ) - 19 dBm ©] 5

& 7ok ata, &9 4lse] nxw gl B e vk 24 50
dBc 0] 0}0401: gth REQ] Al ARE HA FALA5 16 dB,
Lo e A AR G AR g Fol &

'_l =
%rﬂ%‘:ﬁg £9% 5 glolof i, 35t U Bavhe Ha

‘h mlo

AT 29lM 25 XU ofd JiF 2lo|lH 8 &8 2E

S| A & 7

E 1. 259 A TR
Table 1. Design requirements of the module.

Item Requirement
Frequency (GHz) fc
Bandwidth (MHz) 6.7 (Min.) ~ 96.8 (Max.) / 28 ea
PRF (kHz) / Duty (%) 2~6/<~15
Tx. Pour (dBm) >+6
Cal. Poyr (dBm) =-19
Tx. Harmonic/Spurious (dBc) | <-50
Rx. Noise figure (dB) 16 (Min.)
24.2 (@ BPF 25 MHz)
Rx. BW (MHz) 48.4 (@ BPF 50 MHz)

96.8 (@ BPF 150 MHz)

Rx. Harmonic/Spurious (dBc) | <-50
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Table 2. Requirements of the CCAs

CCA |Item Requirement
>-5 (path 1, 2)
Insertion loss (dB) = - 35 (path 3, 4)
SWN >-20 (path 5)
Attenuation (dB) 0~31.5 (64 bit)
CLK POUT (dBm) >+3
UWA | Tx. Poyr (dBm) >+15
Tx. Harmonic/Spurious (dBc) | <-50
Ref. P()UT (dBm) >+5
2.4 GHz Poyr (dBm) >+ 15
DFA
Self-Cal. path Attenuation (dB) | 0~ 31.5 (64 bit)
Rx. Harmonic/Spurious (dBc) | <-50
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Table 3. Requirements and test results of the module.

Item Requirement Test result
Frequency
(GHz) e
Bandwidth .
(MHz) 6.7 (Min.) ~ 96.8 (Max.) / 28 ea
PRF (kHz)
/ Duty (%) 2~6/<~15
Tx. Pour (dBm) | +6 +9.37~+9.42
Cal. Poyr (dBm) | =-19 -19.34~-19.22
Tx. Harmonic <-50 <-56.75
/Spurious (dBc) (DCA_A=5dB)
Rx. Noise figure .

<16 (Min. 15.7

24.2 (@ BPF 25 MHz)
R(I\’;'HB;N 48.4 (@ BPF 50 MHz)

Z 96.8 (@ BPF 150 MHz)

Rx. Harmonic
/Spurious (dBe) | =~ <%
Dimension <220 (W) x 100 (D) 220 (W) x 98.2 (D)
(mm?®) x 160 (H) x 160 (H)
Weight (kg) <3 2.88
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Table 4. Requirements and test results of the CCAs.

Ttem | Requirement | Test result
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UWA
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