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WHAT IS D-STAR

➢D-STAR stands for Digital Smart Technologies for Amateur Radio
➢digital voice and data protocol designed for amateur radio. 

➢developed in the late 1990's by the Japan Amateur Radio League (JARL) 

to bring digital technology to amateur radio.

➢Capable of linking repeaters together locally and through the 

Internet utilizing callsigns for routing of traffic. 

➢Repeaters are linked via TCP/IP utilizing "gateway" software

➢Allows amateur radio operators to talk to any other amateurs 

participating in a particular gateway "trust" environment. 
➢ The current master gateway in the United States is operated by the K5TIT 

group in Texas, 
➢ They were the first to install a D-STAR repeater system in the U.S.
➢ USTRUST
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WHAT IS D-STAR

➢Advantages of digital voice modes 

➢ less bandwidth than older analog voice modes vs AM/FM. 

➢ The quality of the data received better than an analog signal 

➢ as long as the signal is above a minimum threshold and as long as 

there is no multipath propagation.

➢D-STAR radios are available for HF, VHF, UHF, and microwave 

amateur radio bands. 

➢ In addition to the over-the-air protocol, spec’d for network connectivity, 

➢ To be used on the Internet or other networks

➢ allowing streams of voice or packet data to be routed via amateur 

radio. 

Copyright 2020 , 2021, 2022, 2023 KA8SCP



WHY D-STAR

➢Long distance comms without big radios and 
antennas! (Although HF D-STAR now a “thing”)

➢D-Star digital voice maintains its quality over a 
larger range of signal degradation than analog 
voice. 

➢Automatic call sign identification

➢Call sign routing

➢Automatic position reporting

➢Text and voice simultaneously
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WHY D-STAR

➢D-Star was designed for Amateur Radio with networking 
in mind and supports routing and name services

➢Other modes: DMR, System Fusion, P25, NexEdge

➢DMR - 2 voice paths per channel, better fidelity, no 
GPS, repeater owner sets channels/talkgroups, not 
field programmable

➢ Fusion – better audio/error correction, single 
manufacturer

➢P25 – “original” digital, limited connectivity options

➢NexEdge – similar to DMR in capabilities
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ON THE ROAD

➢HF Transceivers, V/UHF Mobiles and Handhelds

➢ For local RF coverage

➢DVAP, DVDongles, DV4mini

➢HotSpots

➢ RPi based

➢ Based on G4KLX software

➢ Pi-Star https://www.pistar.uk/

➢ WPSD (new) https://w0chp.radio/wpsd/

➢ Use your own WiFi service

➢ In your car

➢ portable
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REGISTER!

Every D-STAR user needs to “register” a “Terminal ID” to get 
started on D-STAR

Your call sign is the “foundation” of your registration

You only need to register once at ONE “registration server”

Best location to register is at https://regist.dstargateway.org 

 Instructions are found at 
https://regist.dstargateway.org/instructions/ 

 Registration is a 3-step process: A-You register; B-Admin approves; 
C-You add your terminals

 PLEASE READ THEM and follow step by step. Follow all the steps

https://regist.dstargateway.org/
https://regist.dstargateway.org/instructions/


REGISTRATION

➢ You do NOT have to be registered to talk

➢ Registration allows:

➢ Linking repeaters to reflectors

➢ Access the D-STAR network from the internet (i.e. hotspot)

➢ Get on the air and then register

➢ http://regist.dstargateway.org 

➢ Add 2 terminal IDs:

➢ Default: just your call sign

➢ Access Point: your call + Z

➢ Buy the D-STAR equipment and get on the air

http://regist.dstargateway.org/
http://regist.dstargateway.org/


SUCCESSFUL 

REGISTRATION?



SUCCESSFUL 

REGISTRATION?

https://wb1gof.dstargateway.org/cgi-bin/dstar-regcheck 

https://wb1gof.dstargateway.org/cgi-bin/dstar-regcheck
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ADDITIONAL 

REGISTRATION?

 You may find it beneficial to also register for a CCS7 
number….

 A CCS7 number, also known as a CCS7 ID or DMR ID, 
is a unique 7-digit identifier used in digital mobile 
radio (DMR) systems and other digital modes like D-
STAR and P25. It's essentially a digital "callsign" that 
allows users to be identified on these networks.

 REGISTER AT: https://www.radioid.net 

 Check for registration at 
https://www.pistar.uk/dmr_regcheck.php  or 
https://radioid.net/database/search 

https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=b9187f4daeb51a28&sxsrf=AE3TifPBST-9nfBNX82RP0Ii9mgwgkU6cA%3A1752522158169&q=CCS7+ID&sa=X&ved=2ahUKEwi3zazljb2OAxWcLVkFHT5RCkgQxccNegQIAhAB&mstk=AUtExfALNpdc5_m1FaNcTEp8MpWbfLvqDdPAgv6pfD1eC3FSMPcvt8aATieYYDBkOR6TAkVFf5KgE6eI5a5f_wh6dug2KsWfvS4ovwJ0ljhFtNqVgi--KnHsrsnfh0iOvXpZ9V7m88pv6q1lGA7FtWGtEzzcRqzr7oeOXdVX7epoqdQU6yw&csui=3
https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=b9187f4daeb51a28&sxsrf=AE3TifPBST-9nfBNX82RP0Ii9mgwgkU6cA%3A1752522158169&q=DMR+ID&sa=X&ved=2ahUKEwi3zazljb2OAxWcLVkFHT5RCkgQxccNegQIAhAC&mstk=AUtExfALNpdc5_m1FaNcTEp8MpWbfLvqDdPAgv6pfD1eC3FSMPcvt8aATieYYDBkOR6TAkVFf5KgE6eI5a5f_wh6dug2KsWfvS4ovwJ0ljhFtNqVgi--KnHsrsnfh0iOvXpZ9V7m88pv6q1lGA7FtWGtEzzcRqzr7oeOXdVX7epoqdQU6yw&csui=3
https://www.radioid.net/
https://www.pistar.uk/dmr_regcheck.php
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GETTING STARTED – ICOM RADIOS

 TIP #1 –Icom provides FREE programing software their D-STAR 
radios!

 Icom (search for your model number, ID-51A, IC-7100, etc.)

 https://www.icomamerica.com/support/firmware_driver/

 https://www.icomjapan.com/support/firmware_driver 

 Look for “Cloning software” usually part number begins 
with “CS”

CS-7100, CS-52, CS-52PLUS, ID-51A PLUS, ID-51E PLUS, ID-
51A Icom 50th Anniversary Limited Edition, ID-51E Icom 
50th Anniversary Limited Edition, ID-51A PLUS2, ID-51E 
PLUS2, ID-51A, ID-51E

 TIP #2 - First thing you should do is make get a copy of what is pre-
loaded on your radio and save it to our computer
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GETTING STARTED – KENWOOD RADIOS

 TIP #1 –Kenwood provides FREE programing software their D-
STAR radios!

 Kenwood (search for your model number, TH-D74A, TH-D75A, 
etc.)

 https://www.kenwood.com/i/products/info/amateur/mcp
d74_e.html 

 https://www.kenwood.com/i/products/info/amateur/mcp
d75_e.html 

 Look for “Memory Control Program” usually part number 
begins with “MCP”

 TIP #2 - First thing you should do is make get a copy of what is 
pre-loaded on your radio and save it to our computer

https://www.kenwood.com/i/products/info/amateur/mcpd74_e.html
https://www.kenwood.com/i/products/info/amateur/mcpd74_e.html
https://www.kenwood.com/i/products/info/amateur/mcpd74_e.html
https://www.kenwood.com/i/products/info/amateur/mcpd75_e.html
https://www.kenwood.com/i/products/info/amateur/mcpd75_e.html
https://www.kenwood.com/i/products/info/amateur/mcpd75_e.html


DR MODE



Key Icom Radios with DR Mode
ID-51 Series: The ID-51A Plus and ID-51A Plus2 handhelds feature DR 

mode for easy repeater connection. 

ID-31 Series: The ID-31A handheld also includes DR mode. 

ID-5100 Series: The ID-5100A mobile radio is equipped with DR mode. 

ID-52A: The ID-52A and PLUS and PLUS Anniversary versions, support 

DR mode for conventional FM and D-STAR operations. 

IC-705: The IC-705 mobile/handheld radio supports DR mode. 

IC-7100: This HF/VHF/UHF mobile radio also includes DR mode. 

IC-9700: Another Icom radio that can connect through DR mode. 

Kenwood Radios with DR Mode
TH-D74A: This Kenwood triband radio offers D-STAR with DR mode. 

TH-D75A: The D75 model also supports DR mode and the repeater list

Check out - https://www.charlottedstar.org/D-STAR%20DR%20Mode.pdf 

https://www.charlottedstar.org/D-STAR%20DR%20Mode.pdf
https://www.charlottedstar.org/D-STAR%20DR%20Mode.pdf
https://www.charlottedstar.org/D-STAR%20DR%20Mode.pdf


How DR Mode Works

Easy Setup:

DR mode makes it simple for beginners to configure D-STAR 

settings without needing advanced technical knowledge. 

Menu-Driven Access:

The mode offers a menu-driven way to access D-STAR 

repeaters and reflectors. 

Repeater Lists:

Radios with DR mode utilize pre-programmed or user-

imported repeater lists for easy connection (can be 

updated)



Using DR Mode
➢ DR Mode (Digital Repeater Mode) 

allows quick selection of repeaters 

and using linking commands

➢ Uses stored database of repeaters in 

memory and on SD card

➢ Press and hold DR button to activate 

DR Mode

➢ FROM – Sets local repeater you are 

using

➢ TO - Determines what you want to do 

with your signal



Selecting the Repeater
➢ Highlight From and then press blue 

center button

➢ Repeater List – Select repeater (DV

  or FM) based on region

➢ Near Repeater – Select nearest 

repeater

➢ Press blue again to select



Selecting the Repeater
➢ Near Repeater – Select nearest 

repeater or scroll to your repater 

choice

➢ Press blue again to select



What to Do (TO)
➢ Select TO field by pressing RX+CS 

button

➢ Most often, select Reflector



What to Do (TO)
➢ Use Reflector to use a reflector 

already connected to on the local 

repeater

➢ Link to Reflector – select to choose a 

reflector to link

➢ Unlink Reflector – select to unlink the 

local repeater from a connected 

reflector (you MUST do this first before 

linking to a new reflector choice)

➢ Echo Test – plays back your 

transmission

➢ Repeater Information – causes 

repeater to announce it’s call and 

text to show connection status



Simple Rules for Linking and 

Unlinking

➢ If a repeater is already linked 

to a reflector, your radio will 

be heard by all on the local 

repeater and the connected 

reflector

➢ You must unlink before linking 

to another reflector

➢ Once a Link command is 

issued, go back to Use 

Reflector to talk 



WHERE ARE THE USERS?
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Connected 

Reflectors

Last RF 

User 

Heard

Is the repeater Linked, if so, 

Where?

• I (Info) command from radio

• U (Unlink) command from 

radio before trying to link 

someplace else

https://wb1gof.dstargateway.org 

https://wb1gof.dstargateway.org/
https://wb1gof.dstargateway.org/
https://ka1ear.dstargateway.org/
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http://aa1hd.dstargateway.org:8211 
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Connected 

Repeaters

Last 

Heard

Remote Users 

Connected – 

hotspots, 

dongles

http://ref050.dstargateway.org  

http://ref050.dstargateway.org/
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http://dstarusers.org 
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A
C

TIV
ITY

http://dstarusers.org 

Sort by “Node”

Click on the Reporting 

Node column arrows
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https://nj6n.com/dplusmon 

Put REF001 in 

Gateway 

box and 

then the 

Filter button

Put REF030 

in Gateway 

box and 

then the 

Filter button

https://nj6n.com/dplusmon
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https://www.openquad.net/last.php  
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WHERE ARE THE REPEATERS?
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WHERE ARE NE D-STAR REPEATERS

2 METERS
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WHERE ABOUT REFLECTORS?



REFLECTORS

➢Multiple “reflectors” available:

➢ Good info at: https://www.f4fxl.org/ref-xrf-dcs-xlx-whats-the-difference 

➢ DPLUS reflectors (AA4RC) are REF001-REF097

➢ Dashboards are: refxxx.dstargateway.org

➢ http://www.dstarinfo.com/reflectors.aspx 

➢ XRF reflectors (DEXTRA)

➢ Non-standard numbering

➢ Example: https://xrf757.openquad.net/ 

➢ XLX reflectors (multi-protocol)

➢ Active XLX reflectors can be found on XLX dashboard

➢ Example: http://xlx978.dyndns.org/index.php?show=reflectors 
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MULTIPROTOCOL REFLECTOR AND “PORTAL”

http://xlx978.dyndns.org 

http://xlx978.dyndns.org 

http://xlx978.dyndns.org/
http://xlx978.dyndns.org/
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MAINE D-STAR REFLECTORS

http://xlx139.dyndns.org 

http://ref039.dstargateway.org 

http://xlx139.dyndns.org/
http://xlx139.dyndns.org/
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REPEATER ETIQUETTE

➢REF001C and REF030C are some of 
the busiest reflectors in D-STAR

➢ Each reflector commonly has 50+ 
repeaters and 500+ hotspots 
connected from all over the world

➢Please don’t experiment or play with 
hotpots on these and other busy 
reflectors

➢Don’t connect two hotspots on the 
same frequency or computer

http://ref030.dstargateway.org 

http://ref030.dstargateway.org/


ABOUT HOTSPOTS AND APPS?



HOTSPOTS

The WPSD Project

https://w0chp.radio/wpsd 

PI-STAR

https://www.pistar.uk 

https://w0chp.radio/wpsd
https://www.pistar.uk/


THE PEANUT & 

BLUE DV

http://www.pa7lim.nl 

http://www.pa7lim.nl/


DV STICK & THUMB DV

https://www.dvmega.nl/dvstick30 

https://nwdigitalradio.com 

ZUM Radio ZUMspot-USB

https://zumradio.com 

Costs: approximately 

$120-$180

https://www.dvmega.nl/dvstick30
https://nwdigitalradio.com/
https://zumradio.com/


OPENSPOT4 PRO

➢The openSPOT4 Pro has the best voice quality 
in cross mode operation

➢You don’t need a transceiver for the Pro! Use 
the free SharkRF Link app on your computer or 
phone to talk.

➢Supports D-STAR® cross modes: use your D-
STAR® transceiver to access DMR, C4FM, 
NXDN® networks, or your DMR, C4FM, NXDN® 
transceiver to access D-STAR® networks

➢Supports call audio playback on the web 
interface

https://www.sharkrf.com/products/openspot4 

https://www.sharkrf.com/products/sharkrf-link-app/
https://www.sharkrf.com/products/sharkrf-link-app/
https://www.sharkrf.com/products/openspot4


OPENSPOT4 COMPATIBLE DIGITAL RADIO 

PROTOCOLS AND NETWORKS

➢ DMR (BrandMeister, DMRplus, DMR-MARC, Phoenix, XLX, TGIF and 

others)

➢ D-STAR® (DCS, REF/DPlus, XRF/DExtra, XLX)

➢ System Fusion®/C4FM (FCS, YSFReflector, XLX)

➢ NXDN® (NXDNReflector)

➢ P25 (P25Reflector)

➢ POCSAG (DAPNET)

➢ APRS® messaging and location data forwarding (APRS-IS)

Supports cross modes* (example: talk with your D-STAR® transceiver 

on DMR, or with your DMR transceiver on D-STAR® networks).

http://manuals.sharkrf.com/openspot4/en/cross-modes.html#page-top


D-STAR ON HF
➢ To work HF simplex D-STAR on the HF bands you will need an HF D-STAR radio: 

Icom 7100 Icom 9100 Icom 705

➢ HF D-STAR is allowed in the VOICE portions of the HF Bands, based on your 
license privileges. 

➢ As always, monitor for activity whether AM or SSB, so as NOT to interfere with 
others. 

6 mtrs 50.210 DV for 2 mins  10 mtrs 28.570 DV for 5 mins

12 mtrs 24.938 DV for 5 mins 15 mtrs 21.380 DV for 5 mins

17 mtrs 18.148 DV for 5 mins 20 mtrs 14.340 DV for 5 mins

40 mtrs 7.285(or another open freq) DV for 5 mins 75 mtrs 3.855 DV for 5 mins

➢ There is a D-STAR net every Saturday at 7PM and Sunday at 10AM coordinated 
by Kent (KQ4KK) on REF030C. http://ref030.dstargateway.org 

➢ All the Info is on his QRZ page: https://www.qrz.com/db/KQ4KK 

Also https://groups.io/g/HFDstar

Info: Checkout the September 2023 issue of QST for a great article on “FREE DV”. 
It’s another way to operate HF Digital Radio!

http://ref030.dstargateway.org/
https://www.qrz.com/db/KQ4KK
https://groups.io/g/HFDstar


SUMMARY / QUESTIONS



SO MANY WAYS TO CONNECT

➢Started out with “digital” repeaters: D-STAR, DMR, 
Fusion, P25

➢Now there are multi-mode repeaters based on 
MMDVM (Pi-Star and WPSD)

➢Hotspots of all types

➢Reflectors now are multimode: XLX

➢With transcoding devices to allow cross-mode 
operation



PRESENTER

Terry M. Stader - KA8SCP  (KA8SCP@WB1GOF.org)

PART of Westford-WB1GOF, Senior Club Advisor

NESMC – EMA Director / MEMA Region 1 CommO/RACES Officer

WB1GOF Repeaters: FM-146.955, D-Star-145.330 & 442.450, DMR-146.450

Police Amateur Radio Team of Westford website: www.wb1gof.org 

WB1GOF Repeaters: www.wb1gof.org/repeaters 

PART forum: https://groups.io/g/PARTofWestford

WB1GOF D-STAR Users: https://groups.io/g/wb1gof-dstar

D-STAR Admin: WB1GOF-K1HRO-W1MRA-K1MRA-KB1SBJ-AF2A-TF3RPI (and 
more)

Reflector Admin: REF038-REF039-REF040-REF049-XLX038(XRF038)-XRF138-
XLX139-XRF221-XLX351-XLX416-XLX539-XLX978

mailto:KA8SCP@WB1GOF.org
http://www.wb1gof.org/
http://www.wb1gof.org/repeaters
https://groups.io/g/PARTofWestford
https://groups.io/g/wb1gof-dstar
https://groups.io/g/wb1gof-dstar
https://groups.io/g/wb1gof-dstar
http://ref038.dstargateway.org/
http://ref039.dstargateway.org/
http://ref040.dstargateway.org/
http://ref049.dstargateway.org/
http://xlx038.dyndns.org/
http://xrf138.dyndns.org/
http://xlx139.dyndns.org/
http://xrf221.dyndns.org/
http://xlx351.dyndns.org/
http://freestar.homelinux.net/xlx/
http://xlx539.dyndns.org/
http://xlx978.dyndns.org/


WB1GOF/R

Icom

D-Star Controller

145.330 Repeater (18w)

442.450 Repeater (18w)

Wacom UHF (4) 

BPBR/Duplexer

HP DL580 G2 (4 way)

CentOS (Linux)

D-Plus Gateway

Routing Software

Link Scheduling

User Logging

D-Star Registration

Phelps Dodge 

145.330 (back) (6) 

Duplexer

 Wacom 146.955 

(front) (4) Duplexer

146.955  TPL power 

amp (55W/at Ant)

146.955 SCOM 

controller & Spare

146.955 Kenwood TKR-

750 repeater

UHF Rcvr Bandpass

Cavity (1) & Preamp

Network Router/FIOS

D-Star Cab FM Analog Cab

3 Open Repeaters
On the Air 24/7

21 Years of 
Continuous

Public Service

AT&T Cell Site - Prospect Hill
Westford, Ma
579 feet/AMSL

Current

Copyright 2020 KA8SCP

Copyright 2020 , 2021, 2022, 2023 KA8SCP
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WB1GOF REPEATERS
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