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What is D-Star??

▪ D-STAR stands for Digital Smart 
Technologies for Amateur Radio

▪ This technology has been around since 2004

▪ It is a digital voice mode that also employs 
the use of Text and GPS data. 

▪ D-Star is very narrow banded, using only 6.25 
kHz of spectrum. You could fit 4 D-Star 
repeaters in the same bandwidth of a 
standard FM analog repeater!



Will D-Star Replace 
Analog??

▪NO!!!
▪ D-STAR is just another tool in the toolbox.
▪ D-STAR is not for everybody
▪ Analog is one of the last strong-holds that hams 

have at the ready (Public Safety is mandated to 
be narrow banded at 12.5 kHz. The 25 kHz FM 
repeaters widely used by hams are 
grandfathered and not affected by the federal 
mandate)



Is D-STAR expensive??

▪ Expensive is a relative term. When you compare D-STAR to 
the Chinese Baofeng radios that have flooded the amateur 
market then yes, D-STAR can be seen as expensive. It is the 
most expensive of the big 3 DV modes (D-Star, Fusion, 
DMR).

▪ D-STAR uses an AMBE vocoder chip, constituting an 
increased cost, to give the radio its digital quality. In this 
regard D-STAR is no different than the digital modes from 
Yaesu (System Fusion) and Motorola (DMR) also require 
the use of a vocoder.

▪ Recommend looking at older models such as ID-51 
handheld or Icom 880H. 5100 is current mobile being 
offered which has GPS built in and takes advantage of the 
“DR” mode.



Is D-Star Proprietary to 
ICOM??
▪ No. The mode itself is not proprietary and is open 

source, but DVSI has put the codec on a chip for ease 
of development (their chip is proprietary)

▪ ICOM and now Kenwood are the only current 
manufacturers who have been willing to use the 
AMBE vocoder in their radios. Any manufacturer can 
have D-STAR, but they need to have a vocoder to 
make it work. Flex Radio allows D-Star by adding 
inserting the USB Dongle such as NW DV3000.

▪ Every company wants their own version of digital 
which is not compatible with other manufacturers.

▪ Connect Systems tried to create a handheld that will 
offer D-STAR, DMR, Fusion, P25 and other digital 
modes but it never went past being vaporware.



ICOM Handhelds
http://www.universal-radio.com/catalog/ht/5092lrg.jpg

Icom IC-80AD
2m/70cm
1052 memories

Icom IC-91AD
IC-91A is D-STAR 
upgradeable
2m/70cm
1304 memories

Icom IC-92AD
2m/70cm 
1304 memories
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Kenwood D-star

Kenwood D74A
2m/1.25m/70cm

Kenwood D75A
2m/1.25m/70cm



Kenwood D-star

Kenwood D750A
2m/1.25m/70cm

Estimated Release Late 2025



Icom ID-31A
70cm Only
Internal GPS

Icom ID-51A
2m/70cm
Internal GPS

Icom ID-51 Plus
2m/70cm
Internal GPS
Faster DV transfer
RS-MS1A Android 

Application
DV/FM repeater search



Icom ID-51A 50th Anniversary Edition

Same features as the ID-51A Plus. 
The 51A Plus and 50th Anniversary Edition fixed the muffled audio



Icom ID-50
2m/70cm

Internal GPS

Icom ID-52
2m/70cm

Internal GPS

Icom ID-52 Plus 60th 
Anniversary

2m/70cm
Internal GPS



ICOM Mobiles

http://www.icomamerica.com/en/products/id800h/ProductHeader.jpg

http://www.universal-radio.com/catalog/fm_txvrs/0880.jpg

Icom ID-800H
55W2m/50W 70cm
500 memories

Icom ID-880H
50W 2m/50W 70cm
Identical companion to IC-80 HT

Icom ID-4100A
55W2m/50W 70cm
500 memories
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ICOM IC-2820H 2m/70cm 50W mobile
Dual Monitor
522 memories
Cross-band repeat capable

ICOM ID-5100 2m/70cm  50W mobile
Touch Screen
Internal GPS
RS-MS1A Android Application compatible



ICOM ID-1

1.2 GHz Analog/D-STAR mobile
Transfer high-speed data at 128 kbps

Allows you to access the web, email and other internet applications
when connected to a PC

Data transfer works without a repeater



ICOM Base

Icom IC-9700
2m/70cm/23cm



HF ICOM D-STAR

IC-7100
160 – 10 meters
6 / 2 and 440
Popular as a mobile radio

IC-9100
160 – 10 meters
6 /2/70cm & 23cm (with 
module)



How Do I Access D-STAR??

▪ D-STAR can be accessible be Repeater, 
Hotspot, DVAP or DV Dongle

▪ We will discuss each access point



REPEATER

Icom G2 Factory Repeater
Icom G3 Factory Repeater

“Homebrew” Repeater Setup
Factory Repeater with MMDVM board



▪ ICOM repeaters can be purchased or users 
can build their own repeaters.

▪ ICOM offers a 2 meter, 70cm, 23cm voice and 
23cm data module in addition to a repeater 
controller.

▪ Front end receivers have been problematic 
with ICOM repeaters unless you have a quiet 
repeater location.

▪ Most users opt to build their own repeater to 
enhance their knowledge, customize their 
features and reduce cost.



▪ Repeaters offer the best coverage for D-STAR

▪ Repeater call signs must be unique, they 
cannot be the same call sign as an individual 
accessing the system. Club call signs are 
usually assigned to a repeater or you can opt 
for a call sign of a ham who has no interest in 
getting on D-STAR but would like to offer 
their call sign for repeater use.

▪ Repeaters must be coordinated.

▪ Repeaters are used on 3 bands, referred to in 
D-STAR as MODULES.



HOTSPOT SharkRF OpenSpot:
OpenSpot 1
Openspot 2
Openspot 3
Openspot 4

Openspot 4 Pro

Low Power, Simplex, Portable, User Friendly 
GUI



HOTSPOT

ZumSpot

Various styles of MMDVM Hotspots available

JumboSpot
*Read Fine Print on if Raspberry Pi

is included*



MODULE A = 1.2 GHZ

MODULE B = 70 CM

MODULE C = 2 M

MODULE A = 23 CM 
or Hotspot User

Band Module VS. 
Reflector Module



MODULE A = 1.2 GHZBand Module 



MODULE A = 1.2 GHZ
Reflector Module



Reflector Module

Orange Callsign indicates GPS location is available -
Clicking on the callsign will open up a Google Map with 
the GPS position. GPS position back feeds over to the 
APRS-IS system.



▪ Repeater Building Checklist:

❑ Repeater that can accept 9600 Baud data
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❑ GMSK Node Adapter to give the analog radio digital quality

DV-RPTR Board (from http://www.dvrptr.net

Moencomm Star*Board 
(NOT RECOMMENDED) Satoshi GMSK Node Adapter
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Raspberry Pi Linux Computer

ODROID-C1 Linux Quad Core Computer

Laptop Computer

❑ Computer device to host software and control data from GMSK board



❑ Software Image for D-STAR

KI4LKF offers a very stable image
G4KLX offers software that is widely used, has glitches, but is popular
VA3UV offers D-STAR software that is widely used on ALLSTAR systems
WinDV is a popular program from Windows users



❑ Software Options

Dude-Star is a software decoder that allows multiple 
Digital Voice (DV) formats, including D-Star

An AMBE hardware vocoder can be used to improve 
quality

https://github.com/andrewpalumbo/dudestar

Droid-Star operates similarly, but for the 
Android platform

https://kapihan.net/connect/droidstar

https://github.com/andrewpalumbo/dudestar
https://kapihan.net/connect/droidstar


❑ Means of connectivity

http://www.ooxmonitor.com/user_files/image/News/03%20internet%20cable%20ethernet%20plug.jpg

Internet connection is a popular method of linking with obvious downfalls

Microwave linking is the preferred method of linking D-STAR repeaters
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HOTSPOTS

▪ Hotspots are simplex radios with a GMSK node 
adapter connected to the internet. This is a 
means of connecting you into the D-STAR 
network on a very localized level.

▪ Radios that have a TNC/9600 baud data jack are 
popular radios to use as hotspots. One must be 
mindful of the duty cycle rating. You can use the 
Kenwood D710A, Yaesu FT-8900, etc. Some 
clubs modify Motorola GM300 radios to use for 
hotspots.

▪ Hotspots DO NOT have to be coordinated since 
they operate on Simplex.





DVAPs

▪ A DVAP is a Digital Voice Access Point

▪ DVAPs are extremely localized, they have a 
maximum power output of 10 mW.

▪ DVAPs were originally introduced by Internet 
Labs as monoband. You can either buy the 2m 
version or 70cm version

▪ MEGA-DV has come out with a dual band 
DVAP.

▪ NWDIGITALRADIO offers a vocoder board for 
the raspberry pi and ODROID Linux computers.



http://nwdigitalradio.com/wp-content/uploads/2014/07/adafruit-tft-dv3000-1.jpg

Internet Labs DVAP

DV-MEGA Dual Band DVAP

DV3000 add-on board
Stacked on a Raz Pi
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DV DONGLE

▪ Some people simply just use a DV Dongle 
adapter that plugs into the computer. The 
user would then use a headset connected to 
their computer linked to the internet.



NW Digital Radio offers a USB version of the AMBE vocoder



I Have A Device… What 
Next??
▪ In order to fully use what D-STAR has to offer 

you must register your call sign in the US 
Trust Server.

▪ Once your call is approved by an 
administrator, you must log back in and finish 
the registration process. 

▪ It will take about 45 minutes for your 
registration to propagate through the 
system.



REGISTRATION

https://regist.dstargateway.org/
(Different Image, but same exact process)

https://regist.dstargateway.org/


CLICK YES ON THE AGREE PORTION OF THE FORM.
ENTER YOU CALL SIGN, NAME, EMAIL ADDRESS AND PASSWORD 
TWICE.
CLICK OK.



CLICK ON THE PERSONAL INFORMATION TAB
NEXT TO NUMBER 1, CLICK THE CHECK BOX.
UNDER INITIAL, HIT THE SPACE BAR ONCE.
UNDER PC NAME ENTER YOUR CALL SIGN IN ALL LOWER CASE.
CLICK UPDATE
WAIT FOR THE SYSTEM TO PROCESS YOUR CALL SIGN (Best to leave overnight)



CHECK TO MAKE SURE YOU ARE 
REGISTERED

Go to http://query.ke5bms.com or Google “D-STAR Query” and enter your call sign

http://query.ke5bms.com/


If your registration did not process, Terminal Count will read as 0. 
You can register multiple terminals under personal preferences, each must have a
unique pcname (say if you have multiple hotspots).



ROUTING

▪ Start by programming your radio just as you 
would an analog radio: Enter the frequency, 
shift and offset. D-STAR does not use PL 
tones.

▪ The biggest difference with D-STAR is 
programming the routing parameters.

▪ There are FOUR fields that must be 
programmed for D-STAR

▪ UR (Destination), RPT1, RPT2 and MY.

▪ Routing Fields have 8 place marks.



UR FIELD

▪ Think of this field as your command line field

▪ By default, leave this field as CQCQCQ

▪ If the repeater is linked and you want to 
unlink it then you must enter the unlink 
command which is the letter U in the 8th

position.

_  _  _  _  _  _  _  U



▪ To link to a reflector you enter the Reflector 
Type (REF, XRF or DCS), 3 digit number (050) 
and module to link (A, B, C, D, E, etc.) and then L 
for Linking

▪ To link to D-Plus Reflector 50C (New England 
reflector) then in the UR field enter:

R  E  F  0  5  0  C  L

▪ To link to the Florida Reflector on the DCS 
system you would enter into the UR field:

D  C  S  0  2  4  C  L

▪ To link to one of the Canadian reflectors in the 
XRF system then you would enter in UR field

X  R  F  0  0  5  B  L



▪ If you want to link directly to a repeater, this 
can also be done from the UR field.

▪ If you want to link to the KS1R Port B 
repeater in Brunswick, Maine you would enter 
the call sign of the repeater and with the 
Module in the 7th place and L in the 8th place.

K  S  1  R  _  _  B  L

The longest call you can enter is a 2x3 call so 
that would occupy 6 places. If a call is shorter 
than 6 digits, you still need to keep its place 
with a space. KS1R is only 4 digits so you need 
to put 2 spaces after the call sign.



▪ Call sign Routing can be done through the UR 
field.

▪ If N1URA wants to chat with W1SK but does 
not know where he is, then he can use call 
sign routing to chat.

▪ N1URA would program the destination call 
sign into the UR field: W1SK

▪ When N1URA talks, his transmission will 
dump onto whatever system W1SK was last 
heard on.

▪ If W1SK has CQCQCQ programmed into his 
UR field and answers N1URA, then N1URA 
will NOT hear him respond.

▪ W1SK needs to put N1URA into his UR field to 
be able to talk back with N1WJO. 



▪ Good etiquette is required for effective call 
sign routing.

▪ If N1WJO were to call W1IF via call sign 
routing, he should signal to him that he is 
doing so. The transmission should sound 
something like: 

“W1IF, N1WJO VIA CALL SIGN ROUTING”

▪ This will give W1IF a heads up that he needs 
to put N1WJO into his UR field to answer the 
station calling.

▪ Call sign routing excludes a lot of people who 
may be on the same system. Not a 
completely effective system.



▪ Echo Testing can be done with the UR field.

▪ E is entered into the 8th place.

▪ Echo Testing is useful when you want to hear 
how you sound through a link, but nobody is 
around to answer.

▪ If you are on Reflector 50C and wanted to 
conduct an Echo Test, you would enter 50E

_  _  _  _  _  5  0  E

▪ If you are on the W1NPP repeater and wanted 
to do a local Echo Test you would enter:

W  1  N  P  P  _  _  E



DTMF Tones vs. Command Line

▪ Operators can change Reflector on 
HOTSPOTS using DTMF tones instead of 
changing the UR/Command Line field

▪ DOES NOT WORK ON REPEATERS (unless 
repeater is using a hotspot)

▪ To Change to Reflector 50 Charlie, use DTMF 
tones *50C

▪ XRF Reflectors use B (B12A = XRF012A)
▪ DCS Reflectors use D (D26B = DCS026B)



RPT1 FIELD

▪ RPT1 is how you go into the system.

▪ If you are using the W1NPP UHF Repeater on 
443.300 MHz (+ 5 MHz offset), this is Port B, 
RPT1 would be as follows:

W  1  N  P  P  _  _  B

▪ 8 Placement fields still apply.

▪ Enter the Repeater Call Sign and use spaces until 
you reach the 8th placement field then enter the 
Band Module.

▪ RPT1 is NOT used in Simplex operation



RPT2 FIELD
▪ RPT2 is how you come out of the system.
▪ By default you should have the (internet) Gateway 

turned on.
▪ If you are using the same Auburn 443.300 Repeater, 

your RPT2 field should be:
W  1  N  P  P  _  _  G

▪ If you wanted to strictly have a local conversation on 
the repeater then enter:

W  1  N  P  P  _  _  B
Just remember that you will hear anyone coming 
through the link, but will not be able to talk with them 
until you enable the Gateway setting on your radio.
▪ Some radios may have a GW setting for easier 

programming



▪ MY is the field to program the user’s personal 
call sign and name. 

▪ The name field only has 4 place fields so if 
your name is longer than 4 letters, people 
typically put their radio model (880H, ID31, 
ID51, etc.).

▪ You can store multiple call signs in a radio so 
that it is easier to switch between different 
users. 

MY FIELD



GPS DATA

▪ 3600 bits per second are used for the digital 
voice stream leaving 1200 bits per second for 
GPS and other data.

▪ GPS data interfaces with the APRS-IS server.

▪ Older D-Star radios require an external GPS 
mic, some of the newer radios (like the ID-31 
and ID-51) have an internal GPS. 



TEXT DISPLAY

▪ The radio manuals refer to text messaging, 
however, I find the way that it is applied is a 
misnomer, I prefer to call it text display.

▪ Users can program in a short message that 
displays across the screen. You could have 
OXFORD ARES as a message that will display 
after your Call Sign and Name info.



TEXT MESSAGING

▪ Text Messaging can be done through the ID-
5100 radio or other radios with other radios 
that use the data cable with D-RATS 
software.

▪ If you are a great multi-tasker you can send a 
text message while you are talking… the 
voice data and text data are separate 
streams. 



QSO LOGGING

▪ Some radios include a Micro SD port on the 
radio.

▪ In the Menu, you can turn on the QSO 
Logging Function which will record the audio 
in MP3 format.

▪ Each transmission is a separate file.

▪ QSO Logging can provide a great means of 
critiquing After Action Reviews.

▪ Transmissions could also serve as a good 
means of documentation or evidence in 
certain situations.



CCS ROUTING

▪ There is another way to connect to a user if 
you do not know their location without using 
the call sign routing method.

▪ CCS numbers are a 4-digit ID which are free 
to obtain. 

▪ You can pay for a vanity CCS number if you 
wish, the cost is 10 Euro.

▪ CCS numbers are not used in the UR field.

▪ To use a CCS number, you key it in with the 
DTMF keypad.



CCS DTMF LIST



Registering for a CCS 
Number

HTTP://DCS.XREFLECTOR.NET/



Personal Call Sign-Up



Repeater Call Sign-Up



D-RATS

▪ D-RATS is free software that can be used via 
internet or over RF. 

▪ RATS is simply STAR spelled backwards.

▪ Instead of a reflector, you can set up what is 
called a RATFLECTOR.

▪ Ratfelctors are RF links dedicated to passing 
D-RATS data. 

▪ You can configure POP email, Winlink 
messages, Chat, send private messages or 
create private rooms within D-RATS.

D-RATS

http://www.d-rats.com/


You can connect to remote computers and transfer files



You can chat with other hams in the main chat screen



You can set QST Announcement/Beacon messages at set intervals



D-RATS offers a station map. You can connect a GPS or manually enter 
coordinates.



DASHBOARDS

http://p1.pichost.me/640/31/1543133.jpg

Think of a dashboard as a one-stop resource that displays pertinent information

http://p1.pichost.me/i/31/1543133.jpg


Various Types of Dashboards

▪ There are dashboards for main reflector 
systems to see the bigger picture, Individual 
reflectors or specific repeaters.



Http://www.dstarusers.org has the last heard list for the D-PLUS system

http://www.dstarusers.org/


Dashboard for Reflector 50 on the D-PLUS System.

Linked Gateways are Official ICOM repeaters linked to certain modules
Notice all of the repeaters in this instance are linked to Module C.
This means that K1HRO B, K1MRA C, etc. are all linked to REF050C

If a repeater was linked to Module A then it would be on REF050A.



Under the Reflector 50 Dashboard, Remote Users show who is connected
to the reflector using a Hotspot, DVAP, DV Dongle or Non-ICOM (homebrew)
Repeater. 
Last TX shows what module they transmitted on. Listening means they are
connected but have not actually transmitted with a CQCQCQ destination.



The Last Heard list shows
Call Sign, their Text Display 
Message, which module they
were on and the Date/Time of
the transmission.

Notice how some call signs 
are orange instead of black.

The orange means there is a 
GPS coordinate associated with
the call sign (either using an
Active GPS or manual 
coordinates). 



If you click on W1TG’s call sign, a google maps page will open up showing
the location of that station. 
This location will also transfer over to the APRS-IS system.



GPS Data is useful whether you are chatting on the repeater, reflector or
Simplex . Any call sign received by your station with coordinate data will
display.



NJ6N.COM/DPLUSMON/

Can search by Callsign or Gateway

http://nj6n.com/DPLUSMON/


DATA CABLE

▪ Data cables can be purchased or built.

▪ Cables are used to run D-RATS over RF.

▪ Other programs, such as D-Starlet and 
DStarTV, can be used with the data cable.



DStarTV is Slow Scan TV using D-Star. 



POOR DECODING

There are instances where your radio
may not decode the digital stream 
correctly. 

D-Star users refer to this phenomenon as
Being “R2D2” because that what the audio
closely resembles.



BENEFITS OF D-STAR
▪ Narrow bandwidth allows for more stations to be on the band.

▪ Relative privacy. Analog scanners and P25 compliant radios 
cannot decode D-STAR.

▪ Simultaneous Text Display while users are in conversation. Great 
for people who forget call signs and names.

▪ Integration with APRS-IS system.

▪ Better coverage curve compared to analog.

▪ Can be in an electronically noisy environment and still hear 
digital audio.

▪ Offers many versatile options to allow users to connect to the D-
STAR system.

▪ D-STAR not overrun with a free, downloadable app like Echolink.

▪ Once again hams are ahead of the curve, experimenting with the 
equivalent of APCO Phase II narrow banding.

▪ D-STAR is more for the experimental ham whereas DMR is more 
for the appliance user

▪ Great allocation of voice and data.



DISADVANTAGES OF D-STAR

▪ Cost appears high compared to analog 
equipment.

▪ High reliance of internet communication.

▪ Steep learning curve for some people.

▪ Not everyone cares for the quality of D-STAR 
audio.

▪ Lack of acceptance by other manufacturers.

▪ Too many competing digital modes. Users are 
faced with which digital mode they prefer to use.



GET ON THE AIR
GET ACTIVE

LEARN SOMETHING NEW
BE A ROLE MODEL

THIS HOBBY IS WHAT YOU
MAKE OF IT!

INSPIRE EFFECTIVE 
COMMUNICATION
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