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2.1: CubeSat OrigamiSat-1 (Tokyo Institute of Technology)

=

Deformation

—

Reconfiguration

2.2 Proposed nonflatness compensation though phase shifting in reflectarray
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3.1: Horn antenna 3.2: Analysis results of the horn antenna
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3.3: Specification of the reflectarray
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DC supply
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(a) Substrate (b) Experiment picture

3.4: Configuration of the

varactor diode measurement
3.5: Varactor extraction substrate
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(a) Resistance vs Voltage (b) Reactance vs Voltage

3.6: Experiment results of the varactor extraction
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3.7: Analysis model of the varactor diode
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(a) Resistance vs Ce (b) Reactance vs Ce

3.8: Analysis results of the varactor diode
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3.9: Configuration of the waveguide (&) Bletrgnt rode] o

experiment
3.10: Model of the waveguide experiment

(a) Substrate (b) Experiment picture

3.11: Pictures of the waveguide experiment
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3.13: Effect of the radial stub

3.12: Results of the waveguide experiment

1
\ Re =2.5 ohm
Le=0.8nH
_08
L
=)
o)
(@]
0.6
0.4
0 10 20 30

Voltage [V]
3.14: Voltage vs Ce in HFSS calculated by the waveguide experiment
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3.15: Model of the verification experiment of the 3.16: Pictures of the verification

waveguide experiment experiment of the waveguide experiment
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3.17: Experiment results of the verification experiment of the waveguide experiment
# 3.1: Resonant frequency and S11 amplitude

Resonant frequency [GHz] | S11 amplitude at resonant frequency [dB]
11.2mm (analysis) 5.54 -2.647
11.2mm (measurement) 5.5448 -2.683
11.4mm (analysis) 5.44 -2.651
11.4mm (measurement) 5.5464 -2.76
11.6mm (analysis) 5.34 -2.651
11.6mm (measurement) 5.386 -2.752
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(a) Reflection amplitude (b) Reflection phase

3.19: Analysis results of the passive element

(a) Configuration (b) Analysis model

3.18: Passive element
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(a) Configuration (b) Analysis model

3.20: Active element
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3.21: Analysis results of the active element
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3.22: Voltage characteristics of the active element
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3.23: Analysis model of the reflectarray
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3.24: Analysis results of the reflectarray radiation
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Module Lo/IF
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3.25: Block diagram of Rx

%] 3.26: Rx measurement equipment
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Coaxial Reference Mixer : o[ N@)_ LOINOUT Cable
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NOF—————

3.27: Block diagram of Tx

Rader absorbent material

(a) Configuration (b) Picture

3.29: Anechoic chamber

Datasheet
Measurement

56 5.8 6 6.2 6.4
Freq [GHz]

(a) Measurement state (b) Example of the measurement results

3.30: Measurement of the standard horn antenna
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3.32: Measured gain pattern of the horn
(a) E-plane measurement (b) H-plane measurement
antenna

3.31: Measurement configuration
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3.33: Measured phase pattern of the horn antenne

WAIAERR L2 F6 el 7 —7 > 7 T 5 BT T V%X 3. 34 \ZR 3. AL ClE, i OffeT & FIERIZ Y
TV RNT L—OHR LT 0OFRTT T HCEMNEGE 25720,V 77 7 L—%35% L TER L 7.
F1o, B RZ — OE NI A RESEMENT & FEED 3 D% — U TEHE T2, NF I XA F— R~
OEEOEIMTZELEBIR (7274 - 727 7 vaY—4E PWIS-2ATP, KIKUSUI £ PMC18-3, KENWOOD 4t
PW18-3A) #FIH L7=.

FETHIOL, HEDHS 2 — Ot EIT o7, FHlORRT %X 3.35 IZ/RT. F72, FINL-EEES
#3.20 L2 THIORT. ZIZCTRB. M IRTTa ML FNZBNC, TI7T 4 T RFBEAT T T &N
© chl,ch2,,, L LTEY, FROFZFT 7 Tk L TRHHRONMEIZH HFF7 > 7 FICER I D RO
NADZEFRKTY 3 deg FRETH 72720, SENIR UEEMEHIMLZ. £72, ARlIOFHI<cI3zEl
IR 4c ZH W72,  chl-ch3, ch9-—chll X[ UEEEEZH W, ZHHDOF v o xuid 1 IR 5
DOHFBEBIORE SVNHFRMIITORFT T FICHAVNEL, NMBAROFHENL T T FOFIEIC
—0.02dB FREEDORBE L NG 272\ bind.

FHARE SR 21X 3. 36 ("7, IEHE A0 COREMEILFE AR ET /LT 19.22dBi, & 1{TOHRTFT 7 FI
20mm DENLH 52, 77T 4 7HAT T F ORI A= IVEET NVEFECET /LT 19.32dBi, 5 1 5]
DRFT T 20mm DENE G2, T 7T A THERFT T FTDONTRA—=Z LB EMIET DR ICHHEL

11

35 2020



72T TIL9.7dBi Thoto. ZORERNDS, FHEIRE TOFRE 19. 22dBi £V b EANEEE 5 2 T-BEOF|
5HE 19.32dBi O F BN KREREL 72 o7, ZIWIEFT T T ORENRENRT 7 2 XA F— ROHINEL &
DORMRICHEOSRHR S S Z L EZREBLTVD.

ZITET XY U RVICHINT 2 EEEZEZ BN LRAGEZRE L, FrikiE, FEFmRETRHENRKE 7
HEEIREZNE L2, FIfSRKE o BEMAEFR 3.2 D 3, 41T HIZRT. 37— O 2
X 3.37 1277, EfGI COMBMEITERE/2ET /LT 19. 7dBi, FE 1{TORETT 7 FI2 20mm OLENL %
b2, TI0T 4 7RLT T FONRT A=K I FEHET/VERUET VT 18.49dBi, FR 1 FIOFRFT T
TN 20mm DENEEHZ, TIT 4 THEFT VT FTDONRTA—Z BN EMIETDHEIICHELZET LT
19.7dBi ToH -7z EHMREET 19. 7dBi TH o727 > T T OFENIANVEENEL D Z L2 X > T 18.49dBi
LT85 T% ETIRL, ZHUCK L THETT T T ORKAHEZRIET S Z LIk o T 19.7dBi & FriREE
WZxf LT 100% £ TS 5 2 &S S 4L, MRATRE IR & R RFERR R BHIRE RMG b uiz. X 3.37(a) DR
TRENTZHENER Z 5 2NMAHHEE L COWRWET VOB /2 —2TiE 0 >0 0FETYHA Fe—7 L
SOLDEBALRIHER S, ZORDFBENMETFLTWS EEX LS.

.ﬁ; 'i
L B B |
" EE | | L]
- Em | | | |
o NN | | | |
ERE = [
EEN - -
E EN n | |
| BN BN | | | -
" NN | L
- m - L
(a) Flat condition (b) Nonflat condition
3.34: Prototype of the
reflectarray 3.35: Radiation pattern measurement (H-plane)

% 3.2: Input voltage

ch1 [V] [ ch2 [V] | ch3 [V] | cha [V] | ch5 [V] | ch6 [V] | ch7 [V] | ch8 [V] | chd [V] | chl0 [V] | chll [V]
Model (Flat) 20.8 20.8 20.8 17.3 14.2 12.9 14.2 17.3 20.8 20.8 20.8
Model (20mm step) | 30 30 30 30 30 205 | 30 30 30 30 30
Meas. (Flat) 11.1 11.1 11.1 7.9 5.7 5 5.7 7.9 11.1 11.1 11.1
Meas. (20mm step) 30 30 30 30 30 29.5 30 30 30 30 30
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3.36: Measurement results (H-plane) 3.37: Remeasurement results (H-plane)
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(a) Flat condition (b) Nonflat condition 3.39: Measurement results (E-plane)

3.38: Radiation pattern measurement (E—plane)
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4.1: Mockup of proposed deployable membrane reflectarray with dummy devices
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