
DMR vs. D-STAR vs. Yaesu 
System Fusion/Wires-X

A Comparative Look at Digital Voice Modes in Amateur Radio



The Contenders: An Overview

● DMR (Digital Mobile Radio):
○ Commercial standard adapted for amateur use.
○ Key Feature: TDMA (Time Division Multiple Access) – two simultaneous conversations on one frequency.
○ Focus: Business/public safety origins, emphasis on talkgroups and efficiency.

● D-STAR (Digital Smart Technology for Amateur Radio):
○ Pioneering digital mode, developed by Icom/JARL.
○ Focus: Digital Voice (DV) and low-speed data (DD), unique callsign routing.
○ Key Feature: Designed specifically for amateur radio.

● Yaesu System Fusion (YSF) / Wires-X:
○ Yaesu's digital mode.
○ Key Feature: AMS (Automatic Mode Select) for seamless analog FM and digital C4FM operation.
○ Wires-X: Internet linking system for global connectivity.



Modulation & Spectrum Efficiency
DMR:

● Modulation: 4FSK (4-level Frequency Shift Keying)
● Bandwidth: 12.5 kHz per channel.
● Efficiency: Uses TDMA to provide 2 independent "timeslots" within that 12.5 kHz, effectively doubling capacity.

D-STAR:

● Modulation: GMSK (Gaussian Minimum Shift Keying)
● Bandwidth: Narrower, typically 6.25 kHz for DV mode.
● Efficiency: Designed for spectrum efficiency from the ground up, fitting more channels in a given band segment.

Yaesu System Fusion:

● Modulation: C4FM (4-level FSK)
● Bandwidth: 12.5 kHz per channel.
● Efficiency: Does not use TDMA; one conversation per frequency. Focuses on voice quality and analog compatibility.



Network Architecture & Linking
DMR:

● Concept: "Talkgroups" – virtual discussion groups.
● Networks: BrandMeister, DMR-MARC (and others). Different networks can operate independently or bridge.
● Linking: Repeaters connect to "masters" via the internet; users select talkgroups. Requires a "codeplug" (complex radio programming file).

D-STAR:

● Concept: "Reflectors" – virtual conference rooms.
● Networks: Managed by various groups and Icom.
● Linking: Repeaters connect to "gateways" which link to reflectors. Unique "Callsign Routing" allows direct calls to specific hams worldwide. Requires 

callsign registration.

Yaesu System Fusion (Wires-X):

● Concept: "Rooms" and "Nodes."
● Network: Wires-X, managed by Yaesu.
● Linking: Individual "Nodes" (radios/PC interfaces) or repeaters connect to "Rooms" via the internet. Simple access from radio. No central callsign 

registration usually needed for basic use.



Ease of Use & Programming

●

DMR:

● Radio Programming: Can be complex due to "codeplugs" (managing thousands of talkgroups, contacts, zones, timeslots, and 
color codes). Hotspots simplify it.

● User Interface: Once programmed, selecting channels/talkgroups is often straightforward.

D-STAR:

● Radio Programming: Requires understanding "UR/RPT1/RPT2" fields and callsign routing. Initial gateway registration is 
needed.

● User Interface: Icom's DR mode simplifies repeater access, but linking can take some learning.

Yaesu System Fusion:

● Radio Programming: Generally simplest, akin to programming an analog FM radio for basic use. Wires-X setup can be more 
involved for node owners.

● User Interface: AMS makes it very user-friendly for mixed analog/digital environments. Wires-X navigation is often intuitive.



Equipment & Cost

● DMR:
○ Manufacturers: Many (Anytone, TYT, Radioddity, Motorola, etc.).
○ Cost: Lowest entry cost for handhelds (under $100 for some models).

● D-STAR:
○ Manufacturers: Primarily Icom, some Kenwood.
○ Cost: Highest entry cost for radios (typically $300+ for handhelds).

● Yaesu System Fusion:
○ Manufacturers: Exclusively Yaesu.
○ Cost: Mid-range entry cost (FT-70D often around $170-200).

● Hotspots: All three modes are widely supported by multi-mode digital hotspots (e.g., Pi-Star, OpenSPOT), which can 
significantly reduce the need for a dedicated digital repeater in range.



Audio Quality & Features

DMR:

● Audio Quality: Generally good, clear digital sound. Can sound "robotic" at the edge of coverage.
● Features: Group/Private calls, SMS, GPS/APRS (depending on radio/network).

D-STAR:

● Audio Quality: Clear digital voice, often compared to clear analog FM.
● Features: Callsign routing, low-speed data (D-PRS, text), some radios support picture sharing and high-speed data on 1.2 

GHz.

Yaesu System Fusion:

● Audio Quality: Often considered the best sounding digital voice, especially in strong signal conditions, due to C4FM's 
characteristics.

● Features: AMS (Analog/Digital Auto Select), Picture Transmit, text messages, easy Wires-X room access.



Key Advantages & Disadvantages

Feature DMR D-STAR Yaesu System Fusion

Open Standard? Yes (ETSI DMR) Yes (JARL, except AMBE codec) No (Proprietary Yaesu)

Cost Very Affordable Highest Mid-range

Primary Use Talkgroups, Commercial roots Global Routing, Ham-centric Seamless Analog/Digital, Rooms

Capacity 2 conversations/freq (TDMA) 1 conversation/freq 1 conversation/freq

Programming Complex (codeplugs) Moderate (routing logic) Easiest (AMS, intuitive Wires-X)

Manufacturers Many (Anytone, Motorola, TYT etc.) Few (Icom, Kenwood) Only Yaesu

AMS (A/D Auto) No No Yes

Direct Calls Private Calls (ID-based) Callsign Routing (global) No (Hotspots can bridge)



Choosing Your Digital Mode

Consider your local activity: What modes are your local repeaters and clubs using? This is often the most practical starting point.

What's your budget? DMR offers the lowest entry point.

Are you comfortable with programming? Fusion generally has the gentlest learning curve for radio programming.

Do you want analog compatibility? Fusion excels here with AMS.

Interested in unique features? DMR's TDMA, D-STAR's callsign routing, or Fusion's picture transmit.

Hotspots are your friend! They allow you to access any of these networks regardless of local repeater coverage, and many are 
multi-mode, allowing you to try them all with one radio.


