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Scheme design of the K band spectrum analysis microwave radiometer
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Abstract: A broadband Fast Fourier Transform(FFT) algorithm radiometer is designed in order to
detect the absorption spectrum of the atmospheric water. The design principle of the radiometer, the
system structural design, the project design of the receiver and the spectrometer are introduced in detail.
The main technical indexes of the orthogonal receiver and spectrometer are analyzed. This system can be
used to detect the frequency of 22.235 GHz, and its designed bandwidth can reach 500 MHz with the
spectral resolution of 60 kHz.
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1) 2P 45 A8 #5633 4 (Chirp Transform Spectrometer, CTS);

2) A EIEIE 1L (Acousto-Optical Spectrometer, AOS);

3) AL E{Y (Autocorrelation Spectrometer, ACS);

4) PRI A 4G IE [ (Filter bank Spectrometer);
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5) 8 HL0p AR #4513 AL (FFT Spectrometer, FFTS),
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Tablel Main technical indexes of the radiometer system

2.1 W EER KRR

parameters index

ZJK iﬁ Eﬂ' ‘H" ,% éff‘ E'(J j}: % EEZ 7R *la{‘ T/]? 11[1 %‘% 1 Fj]: i“ o %-f_ Xﬂ‘ J: detection frequency 22.235 GHz
AR AR ER , 58 R 1 20 A BRI Kl B e 8 A i bandwidth 500 MHz
7 2B, AR IE AR O 7 SR BT DA B S 1% 43 B 3 dB beam width <s°
,fS( ji % & i+ © bright temperature resolution <0.2k
2.2 EE Q:J- -i-f- ?Eﬂt ﬁ: -LQ -i-f- *E @ calibration precision <10k
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Fig.4 System chart of the K band spectrum analysis microwave radiometer
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Table2 Main technical indexes of the orthogonal receiver

parameters index
noise factor <5dB
the system net gain 90+1 dB (the maximum, AGC without decay)
gain adjust range =10 dB (regulation voltage: from 0 to +5 V)
output p-1 =12 dBm
output clutter suppression =40 dBc (<20 MHz, and=750 MHz)
the output amplitude balance <2 dB
of two ways
input port waveguide WR34, flange UG-381/U
output port SMA-K
power supply +12V,-12V
power control form feed through capacitor

AR LA R B AN 22 0L, RGBT 3 B E SO L IR, IR 3 AN EEER Sy, BEHHE I T 0 E
5 TR . REEHWIR Ny 22.235 GHz, 1525 M+0.25 GHz. 545 il AT Hh i I8 9% 2% 1) 8 2R R R (5 5 M3,
TEBR A AR B B AR AME S, HISSAE R SRAGAE S, R BN E E R . IR S AR IR E B, KRS TR 2]
T A HR BT o 2 RO VG A TEORS A DAV T oK o BB g8 R R BOR O R SR T, A R 2E 4R
BIVE A . H sh3E 25 #5 % (Automatic Gain Control, AGC)EREHINHL R G IE 5 M i R . FEELEM AGC
WML A 1 R E L2 R 2 8 R L g, T S 22 22 R R 1 S L 25, ol i o o PR R R 7 T R A LR I
ARAEYHLIT AGC 56BN 0~5 V, A5 =10 dB. 90° HUMFAUME 215 5 M IEACH 1L,Q Pilkfs S, il
J5 i ADC REERHBI T 1 GHz 2528 500 MHz, FEARGE T BUARRMERE . i FA BRI S SRR m, — kKA
WANRESE I, MORH WA, Hoh — AR YRS 17.548 GHz, ARHRMIE N 4.387 GHz.



455 WITIB % KB A AT B R O BB AR 50 5 g ot 51

side road output

I way
output
BPF

mixer  IF amplifier

mixer IF amplifier

antenna
90°
BPF BPF [ AGC [, .
bridge
RF
amplifier Q way
output
BPF
LO

mixer [F amplifier

side road output
Fig.5 Orthogonal receiver
&5 IEASHENL
2.4 EMARIET
NV \ L e 3 I EEH AL
2.4.1 IR EAE RIS 5 ) A

Table3 Main technical indexes of the spectrometer

i]E% 1'S( i g }ji 7& *!Elﬁ 1:/% ﬂ[l %‘:2 3 Fj?/ji\‘ o Z‘f JJ:E 1]% fS( ':F' 5& ’/ffli parameters index
FFT Eﬁﬂd‘ s ﬁ%dﬂ:fﬂ E/‘] ’fgﬁ‘%%ﬁﬂ? 500 MHz, *ﬁﬁ%% the input signal bandwidth 500 MHz
Zs B e E T , SR FEA %ﬁ 5 1 GHz , 84 SAERFE) SN 1 nso the input signal sampling rate 1 Gsamples/s
AT L 40 2 IR A T £ 30 B L LR T pitrate of quantzation ofADC o
32 768 ){_:_'.\ EI/‘] FFT /ﬁ%ﬁ% , Fﬁ I i Bﬁﬁjﬁﬁﬂﬂ 16 384, %B/A\ each spectrum sampling time 32.768 us
&Téﬁﬁ#lkﬂﬁﬂ 32 768x1 ns=32.768 uso Hﬂ?giﬁd‘ﬁﬂf\‘, FFT processing time 32.768 ps
a single channel width FFT processing data 32 k bit
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X 1252 T 1 A% R B0 E SR 1 %6 A SR B B0k
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the channel number 16 k bit=16 384

spectrum resolution 61.035 kHz
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Fig.6 Block diagram of spectrometer implementation
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