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Å If you are an amateur radio operator then I am sure you have 
heard of one of the digital modes: D-Star, DMR or Fusion.  You 
may be wanting to dip your toes into the digital modes water 
but not sure which pool to dip them in.    

ÅThis is not intended to bash any one mode.  I like all forms of 
technology and each of these modes has a place.  

Å I will start with a synopsis of each of the modes and then get 
into some comparison. 
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 D-STAR uses Gaussian Minimum Shift Keying (GMSK) 

D-STAR (Digital Smart 
Technologies for Amateur 
Radio) is a digital voice and 
data protocol specification 
for amateur radio. The 
system was developed in 
the late 1990s by the Japan 
Amateur Radio League and 
is a packet-based standard 
using frequency-division 
multiple access (FDMA) and 
minimum-shift keying. 
 
AMBE Vocoder 



Fusion uses a type of FSK called Continuous Four Frequency Modulation (C4FM)  

V/D (Voice / Data) mode has 2 sub-modes 
depending on volume of data 
 

 4400bps for voice, 2800bps for voice FEC 
ς Data Full Rate (DW) supports 7200bps, (no 
FEC ) 
 
AMBE+2 Vocoder 
 
 

Fusion radio were introduced by 
Yaesu in 2013  

 FM envelope uses 12.5Khz BW 
(narrow FM) 

 Uses a similar DVSI AMBE DSP chip 
used in DMR but newer than what's 
used in D*star 



Å Occupies 12.5Khz of channel space and is a two "slot" 
TDMA based system that uses an AMBE+2 vocoder 

Å сΦнр YIȊ ōŀƴŘǿƛŘǘƘ ǇŜǊ ά¢ƛƳŜ {ƭƻǘέΣ ǿƛǘƘ ǘǿƻ ¢ƛƳŜ 
Slots per repeater. 

Å Two slots = two separate talk paths!  

·Digital Mobile Radio (DMR) 
is an open digital mobile 
radio standard defined by the 
European 
Telecommunications 
Standards Institute ETSI. 

DMR ǳǎŜǎ п [ŜǾŜƭ C{Y ¢5a! άŎƻƴǎǘŀƴǘ ŜƴǾŜƭƻǇŜέ modulation 30 Ms Window , 
27.5 mS transmission with 2.5 mS gap. 



DSTAR Fusion DMR 



Feature / Item D-Star DMR Fusion 
Ease Of Use Easy Easy Easiest 
Ease Of Programming Medium Harder Easy 
Cost* Low-Medium Low-High Medium 
Extendability*  High Medium Low 

Manufactures Few Lots One 

Multi-band Radios Available Yes Yes Yes 
Voice Quality* Good Great Great 
Call Sign ID* Yes No Yes 
GPS Yes Yes Yes 
Can Send Data Yes No (text messages) Yes 
Bandwidth 6.25 12.5 12.5 / 6.25 
Concurrent Voice Channels 1 2 1 
Error Correction* Good Great Great 
Mixed Mode Repeaters No Some Yes 

* Additional information on following slides 



ÅCost 
ÅFor D-star, the primary manufacturer has been Icom, and now 

Kenwood.  The Icom and Kenwood gear I would say is in the 
medium to high range.   An entry level handheld for D-star is 
around $300. 

ÅThe cost of DMR radios vary greatly, there are many 
manufactures of radios for DMR.  You can get a Tytera radio in 
the low $80s or go up to a Motorola radio that is above $500 
approaching $1000. 

ÅWith Yeasu being the only manufacturer of radios for System 
Fusion, you are limited.  The entry level handheld radio for 
System Fusion is in the mid $300's 
 
 



ÅVoice Quality 
ÅDMR and Fusion have excellent voice quality.  It is noticeable 

especially when you go from analog to either of these 
modes.  D-Star has good audio, much better than analog, but 
sounds a bit mechanical. 
 

ÅCall Sign ID 
ÅD-Star and Fusion both send your callsign in digital format 

every time you key up the Mic.  According to the FCC this 
qualifies as an ID.  So technically you do not have to voice ID 
on either D-Star or System Fusion.   However, it is still good to 
keep in practice for when you are back on analog. 

ÅDMR sends a radio id and your subscriber ID (CCS7 ID) in data, 
not your Callsign.  This does not meet the FCC ID requirement 
so you must still voice ID when using DMR. 
 



ÅError Correction 

ÅAll of these modes have Forward Error Correction (FEC) but 
not all of them are created equal.  From my experience DMR 
has the best and can recover from bit errors quickly making 
for a great sound.  Fusion is a close second with great sound, 
especially in Voice Wide mode.  D-Star trails behind them, If 
you are on the fringe and get some packet loss D-Star like the 
other modes puts out something unintelligible (called by 
Many R2D2).  However, D-Star takes longer to recover when 
that happens than the other modes. 

 

 



 

ÅExtendability 

ÅFor all 3 modes, there are several devices DV4Mini, DVMega,  
DVHome, SharkRF,  that allow you to access the network for D-
Star, DMR and System Fusion.  To use these you must have a 
radio that can operate in the mode you want to use. Using a 
wireless hotspot from my cell carrier, I have all three modes 
available wherever I go. 

Å If you wanted to create your own repeater or high powered 
hotspot, free software on a raspberry pie and a low cost GMSK 
modem and one or two radios with the appropriate interface 
cables and you are up and working.     

Å If you want to do more of the computer thing with a headset and 
without a radio, there are a number of USB dongles like the 
Thumb DV, DV Dongle.  
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DV4Mini and RPi 

Shark RF 
openSPOT 


