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Abstract

The on-board processor of satellite synthetic aperture radar(SAR) generates transmission signal by digital signal
processing, converts it into an analog signal. At this time, the transmission signal generated from the baseband
requires the frequency modulation to convert it to the high-frequency band in order to improve the stability. General
frequency modulation method using local oscillator(LO) causes 1Q imbalance due to phase error/magnitude error and
these error reduce performance of SAR. To generate transmission signal without phase/magnitude error, this paper
suggests design method of the frequency modulation method using digital to analog converter(DAC) at on-board
SAR. For design, this paper analyzes the characteristic of DAC mode and uses pre-compensation filter. To analyze
the proposed method performance, performance index are compared with IQ imbalance signals. This method is
suitable for on-board SAR using fast sampling DAC and has the advantage of being able to solve 1Q imbalances.
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Fig. 6. DAC pre—compensation filter output

Table 1. Comparison between non—compensation
and compensation

L
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Table 2. The parameter of chirp signal

Chirp parameters Value
Bandwidth 0.3%
Pulse duration 100 us

Apply Band Width Distortion[dB]
Non-comp 0.3 1.7179
Comp 0.3n 0.0155
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Table 3. The IRF comparison of IQ imbalance output
and proposed method output at worst case

IRF | IQ Phase |IQ Magnitude

. ) |deal |Proposed
factor |imbalance | imbalance
PSLR -13.0608 -13.1604 -13.2623 | -13.2623
[dB]
ISLR

-9.999 -10.0831 -10.1442 | -10.1442
[dB]

QA7 B5E Aol HaRe FA T 4 Y 2
FHoR oAt WAT A% A% wdvt AYE o
3]

F2A 9 FHolA AlEHelA AY} F worst case
2 A o219 9 Ideal case ™H] PSLR: 0.2015
dB, ISLR: 0.1452 dB, Z7] 2x}2] 7% Ideal case UH
H] PSLR: 0.1018 dB, ISLR: 0.0611 dB A% A= 1
Atk 0.1 dB AEY 3& FAHoZ Font 914 A
2" &3t 5 B4S A A s 74
S THAI717] YA o, 9ol wpEr 3ol
2 =rdAe S 53w agetgilel,
ol A S o] A mEETid oo
A g3l o ostE Aotk Alekd W
oA duet 1Q E4ES &

A2 ALEEHA &3 DAC 71HE o] 83 Fupg W

dortll U

]

(BN B oo o > xo

O

183t dAEER, V)& A SR dee] I
wE 9o 2o 1Q BEFFel A Eibe Bysi)

5.4 E

2 =rdAE 94 84 Gt 1Q 1
S 4T DACE o] &3 4l A& HA 7|HY
e B8 71Esdn

IQ E739] 917 DAC RE EA40] disf 413}
3 DAC RF REE o]&3lo] 345 WMEAI|=
wol| AA)SIG o™ DAC RF RE= Hx=E <3 &
g 9] 7 IS 2Adsh] fs "E] AA Y
< A AABle] GAdEoltE % 4l Als FE
Hg— S

=)
=15 S] g=] .

FA A

A7 e B3] FaAE F DAC BEY F

3

S TALE 7|4 8k8] 2] A25 A235(20229 4Y) /149



gL BN

o= =

oEes MAst 1Q &+ =
AAZoZA FJdeoltte] A
dol et olol wme, At
of #g3ste] &gg AFolth

O =
TS FIA

o
WAS

References

[1] Ian G. Cuming, Frank H. Wong, “Digital Processing
of Synthetic Aperture Radar Data,” ARTECH HOUSE,
Boston, America, pp. 20-30, 2005.
E. H. Armstrong, “A Method
Disturbances in Radio Signaling by a System of
Frequency Modulation,” of the
Institute of Radio Engineers, Vol. 24, No. 5, pp.
689-740, May 1936.

J. E. Birittain, “The Evolution of Electrical and
Electronics Engineering and the Proceedings of the
IRE: 1913-37,” in Proceedings of the IEEE, Vol. 77,
No. 6, pp. 837-856, June 1989.

E. J. Baghdady, “Frequency-Modulation Interference

[2] of Reducing

in  Proceedings

(3]

[4]
Rejection with Narrow-Band Limiters,” in Proceedings
of the IRE, Vol. 43, No. 1, pp. 51-61, Jan. 1955.

150 / Sh=rAt kel 7] &8k 3| X)) A25d A25(2022d 4€Y)

[51S. Y. Kim, J. B. Sung, J. H. Lee and D. W. Yi,
“Analysis Regrowth of Bandwidth
Expansion Module by Quadrature Modulation Error
in Digital Chirp Generator,” The Journal of Korean

on Spectral

Institute of Electromagnetic Engineering and Science
Vol. 21, No. 7, pp. 761-768, 2010.

[6] B. Razavi, “RF Microelectronics,” Prentice Hall,
Upper Saddle River, NJ, 1988.

[7] Khramov, Konstantin & Romashov, V., “Operational
Modes of High-Speed DACs: Analysis
Mathematical ~Modeling,” of  Physics:
Conference Series. 2018.

[8] “EV12DS130xZP Datasheet,” e2v Technologies.

[9] Harris, Fredric J., “Multirate Signal Processing for

and
Journal

Communication Systems,” Prentice Hall, 2004.

[10] “ITU Radio Regulations 2012,” Retrieved 18 June
2014.

[11]D. S. Kim, J. P. Kim, J. H Lee, “IRF
Performance Prediction by Analyzing of Amplitude
and Phase Errors for the Wideband Chirp Signal,”
Journal of the Korean Society for Aeronautical &
Space Sciences. Vol. 44, pp. 131-138, 2016.



