
Getting Started with 
Yaesu Digital FM 

(aka System Fusion/C4FM) 

by KG5ZNJ (Frank) 



Introduction 

• This presentation is geared towards the beginner 
who wants a primer on getting started with Yaesu 
Digital FM (System Fusion/C4FM) as an end user. 
 

• The main focus will be geared towards getting up 
and running quickly with minimal equipment, and 
also getting a solid understanding of the Yaesu 
Digital FM landscape.   



What is System Fusion/C4FM/Wires-X ? 

• System Fusion is a specification released by Yaesu in 2013 
that supports digital voice and data 
(GPS/APRS/Photo/Voicemail/txt msg etc) in a 12.5kHz 
narrow band channel at 9600bps using digital modulation  

• C4FM stands for Continuous 4-level Frequency Modulation 
(FM), and is the actual digital modulation of the radio signal 
used in System Fusion over VHF/UHF. 

• Wires-X is the node linking/voip technology that allows 
nodes to link across the Internet. 

• System Fusion is Yaesu’s Digital FM offering, and is a direct 
competitor to DMR and D-Star.  



Why choose Yaesu System Fusion? 

  
• Yaesu Digital Radios are by far the easiest to use out of box.  Turn 

the radio on, enter your callsign, and tune to a Gateway, Repeater 
or Hotspot.  

• There is no need to register a user ID (unlike D-Star or DMR). 
• There is no need to configure your radio with a code plug (DMR). 
• Yaesu has broad line of radios from inexpensive, mid range and high 

end for every budget. 
• DMR radios tends to be in the inexpensive to mid range only. D-Star 

radios tend to be very high end only. 
• C4FM is considered to have the best voice quality (although they 

are all very close) 



The “Pros” of Digital FM 

• No loss of signal quality over great distance 

• Easily integrates into Internet VOIP networks for 
around the world communication 

• Only requires a Technician License 

• Unaffected by Solar Cycle 

• There are always people on, 24/7/365 (far more 
users than Echolink) 

• Traditional antenna can be replaced with an 
internet connection and a hotspot 



The “Cons” of Digital FM 

• Digital makes for a more complex and expensive 
radio (cost more, more things that can break) 

• Extra digital components make the radios 
extremely power hungry (shorter battery life than 
analog) 

• Shorter usable range compared to analog (but 
not much shorter) 

• Long range (greater than VHF/UHF) requires an 
internet connection somewhere. 

• Digital FM is new.  It is changing rapidly. 



What else can you do with it ? 

• Use the radio in traditional analog mode. 
• Use the radio as-is to connect to a System Fusion 

Gateway or Repeater.  These in turn can be 
connected to other Nodes or Rooms over the 
Internet using Wires-X. 

• Get a Hotspot and connect to the FCS Reflector 
Network or the YFS Reflector Network. 

• You can also use a Hotspot to crossover to DMR 
Servers/Talkgroups on the Brandmeister 
Network. 



Analog vs Digital FM Modulation 



The Architecture of Digital FM 

If both Internet Gateways are configured to go to the same Reflector, and the 
same Room, then both parties may talk to each other.  This architecture is 
used for System Fusion, D-Star and DMR. 
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Fusion Nodes (Gateways and Repeaters) 

A Fusion Gateway is a simplex gateway device.  These tend to be used by home users 
and may have limited range and low power.  A Fusion Repeater is like a traditional  
repeater (uplink/downlink).  Either can be configured various ways, but they will 

generally have a Yaesu Radio or Repeater, an HRI-200 device, an antenna system and 
a PC running MS Windows with Wires-X software.    Both will require an Internet 
connection for Wires-X. 

W I R E S - X

Wide-Coverage Internet Repeater Enhancement System

POWER

HRI-200

W I R E S - X

Wide-Coverage Internet Repeater Enhancement System

POWER

HRI-200

446.50064 km/h

MY
NE

146.520
| || | || | || | || | || | || | || || | || | ||

A DN

SD

Fusion Node (Gateway) Fusion Node (Repeater)

GM

F

446.500

1MODE BAND

V/M

AMS

HM/RV

2 3

4 5 6

7 8 9 0

GM

F

446.500

1MODE BAND

V/M

AMS

HM/RV

2 3

4 5 6

7 8 9 0



Wires-X Node ID Connectivity 

Fusion Nodes can be connected together using Wires-X and 
an internet connection.  Nodes have ID numbers that are also 
DTMF codes.  A node operator can allow users to control the 
connection via DTMF tones sent from the radio. 

GM

F

446.500

1MODE BAND

V/M

AMS

HM/RV

2 3

4 5 6

7 8 9 0

GM

F

446.500

1MODE BAND

V/M

AMS

HM/RV

2 3

4 5 6

7 8 9 0

INTERNET

Denton, TX
Node-ID 18535

Austin TX
Node-ID 30461

W I R E S - X

Wide-Coverage Internet Repeater Enhancement System

POWER

HRI-200

W I R E S - X

Wide-Coverage Internet Repeater Enhancement System

POWER

HRI-200



Wires-X Room ID Connectivity 

Wires-X Nodes can also have a single Room which has a DTMF Room-ID.   
Multiple nodes can connect to the same room.  In this example the 3 nodes 
below are connected to the top node’s Room “USAChat” Room ID:40461 
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So how does one get started ? 

• The simplest and easiest way to start exploring 
Yaesu System Fusion/C4FM is to buy an entry 
level Radio (FT-70 $144 or Yaesu FTM-3207DR 
$114.95) 
 

• Turn on radio.  It will ask you to enter your 
callsign.  Tune to a local Fusion Repeater and start 
making contacts all over the world ! 

 

Yes it really is that easy ! 



Screen shot 

Of the user 
Manual 
(FT-70) 



Local Fusion Repeaters 

If you live in the Lewisville area you are in luck!  
There are three usable Fusion Repeaters within 
range: 
Freq.  OFFSET TONE LOCATION  ROOM                

443.300  +5.000 100.0hz The Colony  User can change 
443.525  +5.000 118.8hz TWU Stark Hall  America Link (21080) 
442.425   +5.000   110.9hz Dallas   User can change 

 

Note: These are all 70cm !  70cm seems to be 
more used than 2m. 
 



The Wires-X Node Listing 

• To get a listing of active Wires-X Nodes to go: 
https://www.yaesu.com/jp/en/wires-x/id/active_node.php.  

 



The Wires-X Room Listing 

• To get a listing of active Wires-X Rooms to go: 
https://www.yaesu.com/jp/en/wires-x/id/active_room.php 



Besides the System Fusion Network (which 
Yaesu tightly controls), a Yaesu digital radio can 
also use two other independent Reflector 
Networks that can be accessed with a Hotspot. 

Alternative Networks 



What is a Hotspot ? 

A Hotspot is a small low power digital radio Internet gateway device. It 
takes your digital RF signal, and converts it to VOIP and streams it over 
the Internet to a Reflector.  It can be bought as a finished product, or 
can be constructed out of a Raspberry Pi with a 3rd party RF Modem 
daughterboard and antenna. 

Hotspot Device



What is a Reflector ? 

Reflectors are servers on the internet that allow hotspots to talk to 
each other.  A Reflector is a piece of software and will have a 1 or more 
rooms.  Users connected to the same room will be able to talk. 
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FCS Reflector Network 

 

 

The FCS (Fusion Connect System) Reflector Network is made up of five (and counting) 
internet servers that host 99 Rooms (called “Modules”) each.  You can only connect to 
an FCS Reflector Server using a Hotspot via the Internet. Two (or more) end users 
connected to the same server and room, will be able to talk.   The FCS Reflector 
system was created by Torsten Schultze (DG1HT) of Germany. 
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FCS Reflector Network Room Listing 

Go to http://xreflector.net/ and click the FCS Server name 
on the left side menu.  Clicking USER will show last heard 
which helps in finding rooms with recent activity. 



YSF Reflector Network 

Another independent network is the YSF Reflector Network.  Each YSF server has only 1 room, however 
there is an unlimited number servers and they are owned and operated by private individuals.  A YSF 
Reflector can be installed on a Windows, Linux or Raspberry Pi based server.   Two or more users 
connected to the same YSF Reflector will be able to speak to one another. The YSF Reflector Software 
was created by Johnathan Naylor (G4KLX) of the UK 
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YSF Network Room Listing  

Go to https://register.ysfreflector.de/ for a listing of YSF 
Reflectors/Rooms.  Clicking on the “Dashboard” will show last heard. 



Reflector Network Bridge 

Shown here is a technique used to bridge (aka link) an FCS Server/Room with a 
Wires-X Room.  Vast networks are bridged together using this technique. The 
Hotspot and the Wires-X Node (blue circle) use the same simplex frequency with 
each side ‘tricked’ into thinking the other device is a Yaesu radio. 
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Reflector Network Bridge (cont.) 

Very large bridged Reflector Networks are out there, and 
it is now even possible to bridge in DMR.  An example of a 
large Multi-Bridged Reflector Network is the  
Texas Nexus: 
 Wires-X room: 21636 
            FCS Reflector: FCS003 Room 34 
 YSF Reflector: ysf.texas-nexus.dyndns.org 
 Brandmeister DMR: 31488 

 
Connect to any of these, and you will speak to all of these 
“Separate” networks. 



Hotspot Cross Connect 

Since hotspots can also be used for DMR and D-Star, we 
are starting to see Cross Connect.  This allows the 
Hotspot to convert one type of Digital FM, to another 
type.  Example, an Openspot 2 hotspot can take a Yaesu 
C4FM signal and convert it to DMR (and vice versa).   This 
allows you to use your Yaesu digital FM radio on the 
Brandmeister DMR network. 
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Where to get more information 

• Local Net: 
Digitally Speaking Net 
Sunday 2pm – 3pm CST 
146.920- tone:110.9 
DCARA W5NGU Repeater 
(this is an analog net) 

 

• Youtube channels with frequent Digital FM content: 
https://www.youtube.com/user/bondobob 
https://www.youtube.com/user/EricHofer1004 
https://www.youtube.com/user/davecasler 
 

• Great technical website on Digital FM 
http://hamoperator.com 


