
D-STAR: Digital Voice 
Communication for Amateur 

Radio
Exploring Icom's Innovative Digital Mode



What is D-STAR?

Digital Smart Technology for Amateur Radio

Developed by Icom Inc. in the early 2000s.

Purpose: To provide clear digital voice and data communication for amateur radio operators.

Key Features:

● Digital Voice (DV) and Digital Data (DD) modes.
● Uses GMSK (Gaussian Minimum Shift Keying) modulation.
● Supports worldwide linking via the internet.



How D-STAR Works

DV Mode (Digital Voice):

● Encodes voice into digital packets.
● Includes a low-speed data stream for callsign, GPS, or short messages.
● Transmitted via repeaters or simplex.

DD Mode (Digital Data):

● Higher speed data transmission (e.g., 128 kbps on 1.2 GHz).
● Less common for general use, more for specialized applications.

Repeaters & Gateways:

● D-STAR repeaters process digital signals.
● Gateways connect repeaters to the internet, enabling global communication.



D-STAR Equipment

Icom D-STAR Radios:

● Handhelds (e.g., ID-51A, ID-52A)
● Mobiles (e.g., IC-2730A, IC-705)
● Base stations (e.g., IC-9700)
● Note: While an open standard, Icom radios are generally required for full D-STAR functionality.

Hotspots:

● Devices (e.g., DVMEGA, OpenSPOT, Zumspot) that connect your D-STAR radio to the internet via Wi-Fi.
● Act as a personal low-power D-STAR repeater.
● Ideal for areas without D-STAR repeater coverage.



D-STAR Networks & Connectivity

Reflectors:

● Central servers that link multiple D-STAR repeaters and hotspots together.
● Common types: REF, XRF, DCS.
● Users connect their radio/hotspot to a reflector to join a "room" or "talkgroup."

Callsign Routing:

● D-STAR allows direct routing to another D-STAR radio anywhere in the world by its callsign, if it's currently active on a gateway.
● This is a unique feature compared to some other digital modes.

Gateway Registration:

● Before using D-STAR, you must register your callsign with a D-STAR gateway. This is crucial for routing.



Key Features & Benefits

Crystal Clear Audio: Digital encoding eliminates static and noise often found in analog FM.

Worldwide Communication: Easily connect with hams across the globe via reflectors.

Integrated Data: Send short text messages, GPS data (D-PRS), or even files (with D-RATS).

Flexible Operation: Use repeaters, simplex, or hotspots for connectivity.

GPS Integration (D-PRS): Many D-STAR radios have built-in GPS for automatic position reporting, similar to APRS.



Getting Started with D-STAR

Obtain D-STAR Equipment: An Icom D-STAR radio or a hotspot.

Register Your Callsign: Find a D-STAR gateway administrator (often through a local club or online resources) and register your 
callsign. This is a one-time process.

Program Your Radio/Hotspot:

● Enter your callsign and other settings.
● Program local repeaters or hotspot settings (e.g., reflector connection).
● Use Icom's CS-series cloning software or hotspot configuration interfaces (e.g., Pi-Star).

Make Your First Contact: Listen to a reflector, then transmit!



Advanced D-STAR Topics

DV-Dongle / DVAP: USB devices that connect your computer directly to the D-STAR network without a radio (for listening or low-power 
transmission).

D-RATS (D-STAR Radio Amateur Texting Software): Software for peer-to-peer text messaging, file transfer, and chat over D-STAR. 
Great for emergency communications.

D-PRS (D-STAR Position Reporting System): Automatic GPS position reporting integrated into the D-STAR data stream, viewable on 
online maps.



Troubleshooting & Common Issues

Registration Delays: Gateway administrators are often volunteers; patience is key.

Audio Quality: Ensure correct microphone gain and proper radio settings.

Network Latency: Internet connection quality can affect reflector performance.

"UR" Callsign Field: Remember to set the "UR" (Your Callsign) field correctly for reflector connections (e.g., CQCQCQ) or specific 
callsign routing.

Firmware Updates: Keep your radio and hotspot firmware updated for best performance.


