
When trying to operate in the SHF band, cable loss will be the biggest bottleneck. 
For example, in the 5.6 GHz band, if a 30 meter long, 15 mm diameter high quality coaxial 
cable is used to connect between the antenna and transceiver, the cable loss will be 7.2 dB 
(at 5.6 GHz) and a 2 watt output from a transceiver will be reduced to 380 mW output from 
the antenna.

Another challenge in the SHF band is the ultimate frequency stability requirement. 
For example, the IC-9700’s frequency stability is about ±0.5 ppm, but ±0.5 ppm stability in 
the 5.6 GHz band means a 2800 Hz deviation. It is completely outside of the IF filter and 
cannot be demodulated in the SSB and CW modes. In other words, the practical frequency 
stability for SSB and CW mode in the 5.6 GHz band is about ±0.01 ppm or less. This is an 
extremely difficult level to achieve with an OCXO (Oven Controlled-crystal Oscillator).

The project team considered several ways to solve the cable loss issue. As a result, we 
decided to configure the RF module by directly placing it under the antenna and control it 
with a separate controller. 
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Two Technical Challenges to be Solved

Do Not Use a Long Coaxial Cable

■System Configuration

Install the RF controller 
directly under the antenna 
and control it with a separate 
controller. A LAN cable is 
used to connect the controller 
to the RF module.
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A LAN cable is used to connect the controller to the RF module. By using this kind of 
cabling set up, only a small length of a coaxial cable (about 30-40 cm) is required between 
the RF module and the antenna. Thus, only minimal loss occurs. For example, even if the 
controller and RF unit are separated by 30 meters, the loss from coaxial cable is still mini-
mized, due to the short coaxial cable length.

When installing the RF module directly under the antenna, the issue of how to supply DC 
power arises. Therefore, we decided to adopt PoE (Power over Ethernet) technology that 
supplies power over a LAN cable. Since Ethernet twisted pair wiring is limited to 100 
meters, it is possible to install the RF module at a location 100 meters away from your 
shack (the controller). 

By adopting PoE technology, the connection can be made with a single cable, 
and the RF module can be installed more freely. Moreover, the PoE technology makes it 
possible to supply power with low power loss. Normally, if the power cable is extended to 
20 meters, the voltage drop will be too large for a 10 watt transceiver, and it will not oper-
ate properly. With PoE technology, DC power loss can be reduced by raising the voltage 
and reducing the current, so it is possible to supply stable power, even if the cable is long.

Another challenge is frequency accuracy and stability. Even with a high-performance 
OCXO, frequency gradually changes due to temperature and aging. The annual deviation 
will be ±0.3 ppm and ±1.5 ppm in 10 years. At 5.6 GHz, the deviation will be as much as 8.4 
kHz in 10 years. To solve this problem, we have adopted a method that uses a high-preci-
sion 1 Pulse-per-second (1PPS) clock signal from a GNSS (GPS) receiver to enable 
advanced frequency management. By synchronizing with this reference signal, the OCXO 
frequency can be compensated with high accuracy.

The SHF band has many challenges, such as cable loss and frequency stability, so there 
are high hurdles for developing an SHF band transceiver. By clearing these issues, Icom 
will continue to develop further, so that more amateur radio operators can challenge SHF 
band operation and discover its enjoyment and potential.

Another Advantage of Using a LAN Cable

Have Fun with the SHF Band

Ultimate Frequency Accuracy and Stability

― SHF Project ―


