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Wireless connection system in space (or in satellite) with RT material
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Structure and design method of COSF
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Fig.1 COSF (Controlled Optical Surface Film)
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B. COSF-IR (¢,=0.12 xmzfs)
C. COSF (a, =0.05,¢,=0.77 xmzis)
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Thermo-optical properties
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Radiowave transmissive radiator, COSF

Design results of COSF4-RE

Material . Ta 0/S10,, TiO,/S10, , S1/S8i0,
Substrate : UPILEX-S, 125 um

Layer . 35 layers

Properties . a, =0.05, ¢,=0.80

Total thickness  : 3.72 um (without substrate)
Method . sputtering method

UPILEX-S

Fig.6 Construction and photography of COSF4

Measurement results of COSF4-RE 100 —
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— COSF4RE Measurement
Table 1 Thermo-oputical properties of COSF4-RE oy
2
EN & .
Ot S
at 300 K at 300 K =
COSF4 (UPILEX-S) 0.05 0.77 0.72 ;.3
COSF4 (Si Substrate) 0.04 0.71 i ~
Ge-coated Kapton 0.45 0.72 -
OSR 0.07 - 0.8
L o | 10 100
® COSF4-RED KGR URFEIF0.05EERDEREFE 0 1= Wavelength, pim
HEELFTOSR & J:l:%jz L T/HhSULMERE ZT‘: L TLY é — EBNTH Fig.7 Spectral reflectance of COSF4-RE
é : 35 T:, ﬁ&%‘f’—ﬂ& :EJ HF?&*Z t LT = L\ﬂE % <L TL é : 1n Wavelength range of 0.26-100 wm.
Radiowave transmittance
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Fig.10 Apparatus of insertion loss method. S
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Table 3 Effectiveness parameter of radiowave transmittance L. § | | | |
@)
L dB o p—
Name Fg -30 s S S S _
X-band ~
COSF4 0.0
_40 | | | |
COSF-IR2 -0.02 .45 8.452 8454 8456 8.458  8.46
Ge-coated Kapton 0.0 Frequence, GHz
Al-coated Kapton film -33.5 Fig.11 Frequency spectrum of L at X-band.

Experiment in-orbit
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Measurement method for Thermo-optical properties

Solar Absorptance

(O Reflectance measurement (0.26-2.5 um) (O Reflectance measurement (1.67-100 pum)
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Fig.3 Solar absrptance apparatus
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Radiowave transmissive infrared mirror, COSF-IR

Design results of COSF-IR2

Material
Substrate
Layer
Properties

Method

Total thickness

- Ge//nS

: UPILEX-S, 125 um or Si1 substrate

. 25 layers
. £,=0.10

: 33.4 um (without substrate)

. vacuum-deposition

Measurement results of COSF-IR2

Table 2 Thermo-oputical properties of COSF-IR2

EN

at 300 K

EH
at 300 K

COSF-IR2 (S1 substrate)

0.08 (Calc.)/0.11

0.11 (Calc.)/0.16

Reflectance, %

COSF-IR2 (UPI substrate) 0.10 (Calc)/0.14 0.12 (Calc.)/0.17

Al coated polyimide film

0.03

0.06
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Fig.8 Construction and photography of COSF-IR2
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Fig.9 Spectral reflectance of COSF-IR2
in wavelength range of 1.67-100 pm.
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RT-MLI (Radiowave Transmissive MLI)

Radiowave transmissive MLI
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Sample
PF type
Low emittance

Total thickness
Condition
Method

layer

: PF, PF-MLI, RT-MLI

: BF301, d =5mm, 2 layers

. Al-coated polyester film (PF-MLI),
COSF-IR (RT-MLI)

: 10 mm

: Vacuum ( < 3.0X 10 torr)

: GHP method

® 300 KIZH LVT, PFIE4.38x10° W/(m-K), PF-MLIIZ
2.18 X103 W/(m-K), RT-MLIIZ2.65%10° W/(m-K)T&H Y,
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OF:=03E (Outer layer) . Cold plate (Al)
€3k MLI : Al-coated Polyimide film (£&#) Gmmx2\ N
ﬁ%ﬁiﬂﬁ%?(f% T: &)ﬁﬁ*j €1EFH Sample 1 (PF) ot plate (Al)
EX. - 1&XB’%%'&”R$ Cold plate (Al)
COSF4-RE - BSik&t= BF301 < Al Film
L R iE E (5 mm x 2)

RRE AT Sample 2 (PE-MLI) Lot plate (AD)
(@ A (Inner layer, IR reflector)
€& MLI : Al-coated polyester film (5@ #1) o Cold plate (Al)
- ?{11'/5\ < %TJ-%E% % 1:[” 2_ %) T: &)ﬁﬁjq- E1§Fﬁ (5 mm x 2) COSF-IR1

<— Hot plate (Al)

EX. i 45z Sample 3 (RT-MLI)

Fig.12 Measurement sample 1 ~ 3.
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Fig.13 Temperature dependence of effective
thermal conductivity of Sample 1 (PF) , sample 2
(PF-MLI) and sample 3 (RT-MLI) .
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