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What is D-STAR?

* D-STAR is an open standard for digital voice and
data designed specifically for Amateur Radio

* One of several digital modes used in Amateur
Radio

* Developed by Japan Amateur Radio League
(JARL)

» Uses AMBE vocoder chip from DVSI to convert
analog speech to data and vice versa

* D-STAR is the only digital voice mode allowing
and encouraging experimentation and open
development
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Digital Basics

* Digital voice does not gradually degrade in
qguality as signal level decreases

Digital vs Analog
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Digital Basics

* Voice (analog) is converted to data

- Data may be added to voice to produce a single
data stream containing voice and data

e Radio is modulated as a data carrier

* Occupied bandwidth is determined by data bit rate
and type of modulation

* Generally, digital voice and data occupies less
spectrum than analog FM

Standard 5 KHz FM Narrowband Digital
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Digital Mode Comparison
I N N

Number of users >41,000 10,282 >1,000

Repeaters 3,190 1,235 >1,000 (most operating in mixed or
FM modes)

Bandwidth 6.25 KHz 7.6 KHz 7.69 KHz

Channel spacing 10, 12.5 KHz pairs 12.5 KHz pairs 20, 25 KHz pairs

Repeater Linking Open vialnternet (DPLUS or Proprietary (Motorola IPSC) or Not yet available
ircDDB) Hytera, via Internet Wires X nodes connect to radio

Linking / routing control Determined by user, sent from Defined by admin, sent from Not yet available for repeater
radio radio (Repeateirfirmware upgrade
required)

1200, 3600 bps SMS only implemented in 4800, 9600 bps

Amateur Radio version
128 kbps (1.2 GHz)

Radio Programming Front panel, software Licensed software Front panel, software

Other user devices Multiple vendors (Dongle, Multiple radio vendors, Not yet
DVAP, GMSK modems, hotspot proprietary networking
adapters)
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How does D-STAR work? @7

*Voice is converted to digital modulation and
transmitted at 4800 bps
« 2400 bits for voice
« 1200 bits for Forward Error Correction on voice
1200 bits for data (error correction usually in
applications
* True narrowband digital signal
* Voice and data occupy one 6.25 KHz signal (versus
wider bandwidth for FM voice, P25 and MotoTRBO)

« Can operate simplex, repeater or linked to other
repeater(s)
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What can D-STAR Do?

 Transmit or receive voice and 1200 baud data simultaneously on
2m, 440 and 1.2 GHz (no TNC required)

« 128 Kb data transmission on 1.2 GHz with Internet connectivity
(Ethernet bridge to Internet with IP address)

« D-PRS (digital APRS) automatic position reporting simultaneous
with voice with GPS

* Flexible repeater linking with Gateway and Internet connection

 Reflectors act as conference bridge for linking multiple repeaters
(7O-II-dDI_3dLL)JS Reflectors, DCS and XRF Reflectors now in operation
worldwide

« DV Dongle, DV Access Point (DVAP) and DV Node Adapters allow
\éOlﬁeLanlg)data access to D-STAR via Internet connection (similar to
choLin
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D-STAR Growth Continues

« AsofMay 1, 2015 - 1,817 DPlus Gateways,
over 3,190 Voice Repeaters, 222 Data Modules and 41,310 registered users on US

Trust Server.
* Over 1,100 repeaters in US

» Additional ircDDB repeaters and users
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D-STAR Equipment

* D-STAR radios (mobiles, handhelds, repeaters)
commercially produced by ICOM

* DV Dongle is non-radio device allowing access to
repeaters and reflectors via Internet (similar to
EchoLink)

* DV Access Point (DVAP) creates low power hotspot
via Internet

* DV Mega creates low power access point with
Raspberry Pi

* Node Adapters converts FM transceiver to D-STAR
hotspots and repeaters
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lcom Radios

« Offers line of mobiles, handhelds and
repeaters

* Most radios are dual band (2m, 70cm)

* ID-31Ais 70cm only
 ID-1 is 23cm only, allows high speed data

* All radios operate standard FM and D-STAR
digital modes

* All lcom radios have built-in serial port for
data transmission

* All offer GPS as built-in, a part of speaker/mic
or connection via serial or USB port
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