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874 GHz Ice Cloud Detector Design Based on Cubesat Platform
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(1. Beijing Institute of Technology. Beijing 100000, China; 2. Delft University of Technology. Delft 2628 CN. Netherlands)

Abstract; Observation of ice cloud is of great value to meteorological prediction,but it is difficult to observe ice
cloud effectively based on traditional meteorological observation methods due to the characteristics of ice cloud
particles. The terahertz wave with wider signal bandwidth and narrower beam has more advantages than microwave
and millimeter wave detection in the ice cloud detection. As a passive receiver, terahertz cloud detector with small
size and small power consumption suits the Cubesat platform with advantages of low cost, short development cycle
and convenient network observation. In this paper, the terahertz ice cloud detector system is analyzed for the
application of the ice cloud detection, and some works are done to fit the Cubesat platform with uncompromised
performance including the receiver link simplification, the receiver volume compression and the power consumption
reduction. Engineering experience ensures the project implementation, such as the reserved gain margin and the use
of isolator to enhance matching. The simulation based on the 874 GHz receiver system link through advanced design
system (ADS) is completed to meet the requirements of ice cloud detection.
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Fig.1 Microwave and terahertz atmospheric spectrum
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Tab.1 Recommended indexes of 874 GHz ice cloud detector
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Fig.2 Schematic diagram of full-power radiometer receiver
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Tab.2 Receiving module indexes in 874 GHz receiver
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Fig.4 Results of LO module link harmonic balance simulation
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Tab.3 Specific chips used in LO module link
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Fig.6 Results of receiver link simulation

WA EAE R AT O A A s AT B T 14. 545 dB
0 B % R P R B (S AR PSR BE O 3 915 KD, 50 dB
(R 5 38 25 5 i 15 5 D2 O — 10,5 dBm, fE#EA
G i 1) £ A e Y L A LB AT B R AR K
B YO AR AR s BRI T R B S 3R 4 B,

3 HARIE

ARICNBT KB R T R EZAE 5
BT 17 R 22 4 B K 2= 48 0 A A 5 Fn 3 L. Cubesat
VB BARBUN ARG AR O K A



SR K
150 AEROSPACE SHANGHAI 535 % 2018 4R 2 )
F4 BWHEREMEFERSG [3] XBEZ, THH, FICB. . Kb 7y E
Tab.4 Specific chips used in receiver link E—WERENSBEPWEE S AL T 5 X M,
55k 5 H L FE /R 3 i B 2016, 39(3): 590-599.
4] sE22er. @amapla W RE"IK = MY s & E 5
[RBRFEHORE | 5 V.55 mA MBURM RO B HMC L HA44 DTS LC] /P E % 2 QUFTIRE) R H
Ku 258 | +5 V,270 mA| FH{Z SR8 | ZX60-183A+ G HKE B g J1——S13 i R 5. 2013
11.
1 IR AT Tl WL A TR A WRI1. 2SHM o o
R ’ R 051 FIASH. T, WAEK eIk 2 R 1% O i LT,
K 2% Bl 24 5 i 715 B2, 2016, 14(2) . 180-185.
SEAT AT B RE A PR B . AR B (6] SR T e SUEEC SRS TR 69 % O
LS K Z AR WAL LLE BV 6 R B B 5T BRLI. MRHLE, 2012, 21(8), 80-87.
A g LK TR S8 k% 1o F sk % 4 f it 874 GHz airborne radlomc'tcrs for 1cc.cloud measure-
. . R D ments[ C] /IEEE International Geoscience & Remote
H, A B BRI 2 SOPIL B B 150 T A DR IR 48 A 1Y) i £ . .
) ] . . Sensing Symposium, Massachusetts, USA, 2008:
TR R AR 00 R Rl S i LS B Cubesat 11721175
V& AETERBER (RS R ADS 07580 ro g g gm0 g ok % 1R R 0
U M 874 GHz M5 B4z W LAY 5 B 5211, AATS WIT]. K2, 2017(D) ;5.
HERAT L AR +5, —15 VA E R R IRE (9] Dl Mo 5 5k & 503t 15 00 DR 2 49 #7
TG00 T S8 T A% 1 48 A5 18 8 A AR B s, TR A [D]. P4, P94 FRHE K%, 2011
REt I H AR PERE S M. AT IE UK S 874 GHz sk g (101 W SCHE. W UEEL i 40 40 31 Bl pL B3 F D, i
A5 A 43 WL B P T 30 6 S B 0L ok MRBTAS, 2008.
SRS BRSO S g g [T U L ESPRR L BHSAN L e o fecabes
FRFRSHOH — 5 2 5 WBOK AR 4 B0 1A spaceTent vecation oF an ¢ omimet
e . - . wave radiometer for ice cloud remote sensing[ C |/ A-
IR AR — w25 . BT BE B B B R B X R A . . . .
. o merican Geophysical Union, Fall Meeting, 2014
15 O - TE4E B 05 B B — 2 00 B B 1 45 T T A22F-02.
PRI AEE BAE RERR 2 Y D) R BORRRBIIARR (107 g e kb 2 JE 0088 £ BF 58 LD, IS
5 A SR DT C ) P B b U TR TR BE S TRHE R, 2015,
T A JE *ﬁ%ﬁﬁ@iﬁé?iﬁ&*ﬂ AR BRI [13] Analog Devices. 71 GHz to 76 GHz, E-band power
HE N F L ELESE A Ak B S T ok amplifier with power detector: HMC7543 [ EB/OL ].
B TRELE, A W ITHRE N, BEW (2016-11-23)[2017-02-23 ].http: / www.analog.com/
874 GHzpk Z 3 M ﬁ( 1 T2 b 28 media/en/technical-documentation/data-sheets/
Cabesat ¥ £ B4 UL A 195 04T, 3}2410;543@“- Mt (W and D Serewy 5y
SO S N N o N . t S a S
ICTE /N2 ] P A 38 R 9 7 1A 5 e 3 R ey IR T e e
: - S T OLJ. (2014-04-02) [2017-12-227. http: // vadiodes.
PUG TAE R 5o 7] B 5 AR 40 S B D 17 £90 A 7 90 L
N com/en/frequency-multipliers.
%%%Zjﬁ" [15] Analog Devices. GaAs HEMT MMIC LOW NOISE
AMPLIFIER, 1-12 GHz: HMC-ALH444 [ EB/OL].
SEH (2012-08-06)[2017-04-04 ] http: // www. analog. com/
1] PRI oK = RE 45 3 Bk B3R M [N]L 7 e H 4R media/en/technical-documentation/data-sheets/hmc-
2015-08-10(5). alh444.pdf.
[2] BRYERTONE W, HESLER J L. RETZLOFF S A, [16] Macom. Schottky detector diodes: MA40215-120[ EB/

et al. 874-GHz heterodyne CubeSat receiver for cloud
ice measurements-flight model datal C]//IEEE Inter-
national Geoscience and Remote Sensing Symposium,

Beijing, China, 2016: 5553-5555.

OL7.(2008-06-02)[2013-08-10 ]. https: // cdn. macom.
com/datasheets/Schottky_ % 20Detector _ % 20Diodes.
pdf.



