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Satellite Basics

GHz

MHz

kHz

Diagnostic X-ray

Ultraviolet

Visible light

Infrared light

Television

Frequencies
commonly 

used for satellite
communications

FM radio

Marine communication

Ka 17.3–31
Ku 10.6–15.7
X 7.075–8.5
C 3.4–7.075
S 1.71–2.7
L 1.215–1.71

(GHz)

H
igh frequency

Low
 frequency

Types of radio frequencies used by communications satellites
The signals used generally in Japan for satellite communications 
are called Ku band and the C band.
	 C band (frequency range 3.4-7.075GHz: uses a frequency 
range of 3.4-4.2GHz for downlink and 5.8-6.7GHz for uplink) has 
been widely used ever since satellite communications started 
because it is less affected by rain. However, it requires a large 
antenna to catch the signals because the frequencies are low. On 
the other hand, since Ku band (frequency range 10.6- 15.7GHz: 
uses a frequency range of 12.25-12.75GHz for downlink and 14.0-
14.5 GHz for uplink) can be received even with a small antenna, 
it suits SKY PerfecTV!’s broadcasts and domestic communica-
tions. The signals can certainly be received with a small antenna, 
but they are weakened when they collide with waterdrops in the 
air and are sometimes adversely affected during heavy rains and 
other weather conditions. In recent years, the use of Ka band 
(frequency range: 17.3-31GHz) has started to spread for large-ca-
pacity communications because this band is widely allocated for 
satellite communications.
	 Apart from these, the X band (frequency range 7.075-8.5GHz) 
is used mainly for military communications and weather and 
earth observation satellites.

Communications satellite’s main components

Although the length of communi-
cations satellites varies by type, 
they are generally considered to be 
about 25 meters long.

Telemetry Command Omni Antenna
This antenna receives and transmits signals while a sat-
ellite is being launched into orbit before the deployable 
antennas can be opened.

Solar Array Panel
The solar array panel uses solar power to generate 
electricity. It can generate more than 10.0 kW of 
electricity.

Deployable antenna
This antenna receives and transmits sig-
nals. It is called “deployable” because it 
opens after the communications satellite is 
launched and reaches its orbital position.

Thruster
A thruster is a small rocket engine 
installed in the satellite for con-
trolling its posture and keeping it at 
the correct orbital position.

Heat Dissipation Panel
As satellites easily accumulate 
heat, this panel dissipates the 
heat via embedded heat conduct-
ing pipes to maintain a constant 
temperature inside the satellite.
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From Satellite Procurement to Operation

The Cost of Procuring and Launching a Satellite is Between about ¥20.0 
billion to ¥40.0 billion and the Depreciation Period is generally 15 years.
The process of launching a communications satellite begins with forecasting demand in the coverage area and acquiring an 
orbital position. Satellite specifications are then discussed, an order is placed with the manufacturer, and the satellite is man-
ufactured. After that, a launch service is selected, and the satellite is launched into a geostationary orbit about 36,000 km 
above the equator after a preparation stage lasting two to three years. The procurement and launch costs are capitalized at 
about 20–40 billion yen per satellite. Then, depreciation is calculated for its life period of about 15 years. SKY Perfect JSAT 
Corporation also covers the satellite launches with insurance in preparation of launch failures.
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JCSAT-110A Satellite Test  ⒸSpace Systems Loral

▶ Solid fuel booster stops 
and separates (about 2 
minutes later)

▶First-stage rocket engine fires

▶ Solid fuel booster fires, rocket 
launches

▶Fairing jettisoned (about 3 minutes later)

▶ First-stage rocket engine 
stops and separates 
(about 9 minutes later)

▶ Second-stage 
rocket engine 
fires

▶ Second-stage rocket 
engine stops

▶ After confirmation 
that target orbit has 
been reached, the 
satellite separates 
(about 30 minutes 
later)

Rocket Launch Sequence
(in the case of the Ariane5 rocket)

Until communications satellites are placed in a geostationary orbit

The furthest point (apogee) of the elliptical geostationary transfer orbit reaches the geostationary 
orbit. By firing engines here and accelerating the pace, the ellipse becomes larger. Communications 
satellites can be placed in a geostationary orbit after three to four accelerations.
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