
Welcome !

D-STAR
PacificonD-Star Panel
Saturday 10:00-12:00



George Zafiropoulos   KJ6VU Moderator

ï Board of Cactus and Bay-Net, trustee / builder of WW6BAY new D-Star repeater

ï Co-designer of Sierra Radio Systems repeater control systems

Rick McCusker WF6O D-Star for Beginners

ï Licensed in 1972 while serving as a Radioman in the U.S. Coast Guard

ï Editor of WorldradioMagazine, now with the Sacramento County Sheriff's Department

ï Trustee of the KS6HRP repeater systems in Folsom, California. 

Robin Cutshaw AA4RC DV Dongle & DV Access Point Overview

ï Computer & network consultant

ï Installed the first D- STAR repeater system in Georgia

ï Wrote the gateway add on software known as DPLUS enabling reflectors, etc.

ï Co-designer of the DV Dongle hardware and software 

Jim Moen   K6JM Building a simplex hot spot

ï Licensed in 1959.  Enjoys SSB, digital modes, QRP and CW.

ï Retired IT professional, managed software engineering for Chevron

ï Active in D-Star for over 2 years and has built his own D-Star hot spot

David Lake   G4ULF Linux-based D-Star repeater software

ï Computer network expert at Cisco

ï 5ŜǾŜƭƻǇŜǊ ƻŦ άbL-{¢!wέ bƻƴ-IcomLinux-based G2 compatible repeater software

¢ƻŘŀȅΩǎ {ǇŜŀƪŜǊǎ



Jim Moen   K6JM Building a simplex hot spot

ï Licensed in 1959.  Enjoys SSB, digital modes, QRP and CW.

ï Retired IT professional, managed software engineering for Chevron

ï Active in D-Star for over 2 years and has built his own D-Star hot spot

Rich Timpa KC6OBJ Building an Inexpensive D-Star Compatible Repeater

ï First licensed in 1973

ï Involved in D-Star since 2005

ï Trustee / owner of the new KC6OBJ D-Star repeater at Lake Oroville

Sunday D-Star Session
8 AM



DƻŀƭǎΧ

Introduction to D-Star for new users

Learn about new technologies

from the experts

Welcome to the D-Star Panel



Climbing the Learning Curve

ÅFirst impressions

ÅQuick history lesson

Å²ƘŀǘΩǎ ǊŜŀƭƭȅ ŎƻƻƭΚ

ÅLocal D-Star systems

ÅBuilding a new non-Icom
D-Star compatible repeater



Conventional wisdom

Proprietary IcomSystem

Crummy audio

Expensive radios

Very expensive repeaters

6 KHz bandwidth

D-Star First Impressions
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My impression now

Open standard (mostly)

Pretty good audio

50% premium

New low cost alternatives

Not quite

Lots of new cool technology

Enables new use models

Great user community
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D-Star First Impressions



A Brief History of D-Star

JARL defines
D-Star spec

ÅIcomrolls out first D-Star products
ÅEarly adopters install systems
ÅCall sign routing 

ÅUS usage starts to ramp up
ÅPopular with emcommgroups
ÅG1 and D-Plus gateways

ÅMany new technologies
DV dongle,  GMSK Modem, DVAR, Reflectors

2001                   2004                             2006                               2008                             2010

Å>15,000 users
Å>500 repeaters
ÅDV Access Points
ÅNI-Star software



Å Clean audio

ï No more squelch tails or noise

ï All repeaters sound exactly the same

Å Build a repeater for under $1k

ï Radio(s) + Duplexer + DVAR or G4ULF NI-Star SW + GMSK modem + PC

Å Build a wide-area hot-spot

ï Computer + radio + $130 modem

Å Local area hot-spot using DVAP  ~$250

ïWorks great around the house or take your network with you

ï Use hard wired ISP or 3G cell phone network

²ƘŀǘΩǎ wŜŀƭƭȅ /ƻƻƭΚ

NI-STAR Repeater

Satoshi GMSK Modem

DVAP
Digital Voice Access Point

DV Dongle



Rich KC6OBJ on D-Star
in front of the Acropolis



OUTPUT INPUT CALL LOCATION SPONSOR 

144.9600 144.5600 W6DHS Volcano N6RDE 

145.0400 144.6400 K6ACS Santa Rosa KD6RC 

145.1300 144.5300 W6HHD Mariposa W6HHD 

145.4500 144.8500 K6VIS Visalia TCARC 

146.5800 147.5850 K6MDD Concord K6MDD 

146.8950 146.2950 K6CHO Chico AREA 
147.2400 147.8400 K6PIT Pittsburg K6PIT 

147.6750 147.0750 KS6HRP Folsom SHARP 

440.0375 445.0375 W6YYY Oakland N6LDJ 

440.0500 445.0500 K6VIS Visalia TCARC 

440.6000 445.6000 W6DHS Volcano N6RDE 

442.1125 447.1125 K6ACS Santa Rosa K6ACS 

443.8500 448.8500 WD6SJV Dunlap DCTS 

444.0750 449.0750 WW6BAY PaloAlto BAYNET

444.1375 449.1375 K6MDD Concord K6MDD 

444.6875 449.6875 K6LRG Fremont K6LRG 

444.8000 449.8000 W6HHD Mariposa W6HHD 

>24 DV Repeaters and >7 DD Nodes
In Northern California

OUTPUT INPUT CALL LOCATION SPONSOR 
1284.1000 1272.1000 W6HHD Mariposa W6HHD 
1284.2000 1272.2000 K6MDD Concord K6MDD 
1284.5000 1272.5000 KD6SAC Folsom K6HLE 
1285.3000 1273.3000 WD6SJV Dunlap DCTS 
1286.3250 1274.3250 K6VIS Visalia TCARC 
1286.5250 1274.5250 K6CHO Chico AREA 
1286.5250 1274.5250 KI6JUL San Jose AREA 
1286.6250 1274.6250 K6LRG Fremont K6LRG 

1249.0750 1249.0750 K6MDD Concord K6MDD
1249.2250 1249.2250 W6HHD Mariposa W6HHD
1250.0000 1250.0000 WD6SJVDunlap DCTS
1255.0000 1255.0000 K6VIS Visalia TCARC
1299.3500 1299.3500 K6CHO Chico AREA
1299.3500 1249.3500 KI6JUL San Jose AREA
1299.5000 1299.5000 KD6SACFolsom K6HLE

Digital Voice

Digital Voice

Digital Voice

Digital Data



Repeater Bands

K6ACS Santa Rosa 2m  UHF

W6CO Mt. Veeder UHF

KS6HRP Folsom 2m 

KD6SAC Citrus Heights            1.2

K6HDD Mt. Bullion      2m  UHF  1.2

W6DHS Volcano 2m  UHF  1.2

K6PIT Pittsburg 2m

K6MDD Mt. Diablo       2m  UHF  1.2

W6YYY Oakland UHF

W6UUU Pleasanton UHF

K6LRG Mt. Alison UHF  1.2

WW6BAY Palo Alto UHF

KI6JUL San Jose 1.2

Available at www.bay-net.org



D-Star Compatible Repeater

Å 444.075 Digital

Å On the US Trust Server

Linked analog repeaters

East bay site

Å 443.975 PL 100 Analog

South bay site

Å 145.390 PL 100 Analog

Å 443.225 PL 100 Analog

Å 927.8625 DPL023 Analog

Å IRLP & Echolink

Bay-Net



WW6BAY Block Diagram
Celwave526 Duplexer

Angle Linear GaAsFET  
preamp and filter

MaxtracRx MaxtracTx

Satoshi modem board

Intel ATOM mobo
Centos 5.4
G4ULF NI-Star SW

USB

Internet
Ethernet



1U Mini-ITX ATOM Motherboard

Centos 5.4 Linux OS
5ŀǾƛŘ [ŀƪŜΩǎ άbL-{ǘŀǊέ {ƻŦǘǿŀǊŜ



1U Mini-ITX ATOM Motherboard

30 GB SSD     Intel Atom Motherboard    DC / DC converter   Power control relay



Bay-Net
Web
Site

PacificonD-Star 
presentations 
will be posted on 
the Bay-Net web 
site.



¢Ƙŀƴƪ ¸ƻǳ ΧBay-Net Crew
David W6DTW, John KJ6K, Larry KI6MPB

Rich KC6OBJ ðGetting me into D -Star

Tim K6BIV, Larry WW6USA ðFor being so friendly 
and helpful

David G4ULF &
Robin AA4RC
Getting the software
and network running



WǳƳǇ ƻƴ ƛƴΧ
ǘƘŜ ǿŀǘŜǊΩǎ ŦƛƴŜ 

¢Ǌȅ ƛǘ ƘŜǊŜΧ
144.320 Simplex 

DVAP @ 
Pacificon



George Zafiropoulos KJ6VU Moderator

Rick McCusker WF6O D-Star for Beginners
ï Licensed in 1972 while serving as a Radioman in the U.S. Coast Guard

ï Past editor of WorldradioMagazine

ï Now with the Sacramento County Sheriff's Department

ï Trustee of the KS6HRP repeater systems in Folsom, California. 

Robin Cutshaw AA4RC DV Dongle & DVAP

Jim Moen K6JM Building a simplex hot spot

David Lake G4ULF Linux-based D-Star repeater software

Agenda



D-Star for Beginners!

Rick McCusker, WF6O



D-Star?  What the heck is D-Star???

D-Star is an open-sourceprotocol for Digital (kind 
of) radio for Amateur Radio. It was developed by the 
Japan Amateur Radio League and widely available to 
anyone who wishes to use the technology. 

5ƛƎƛǘŀƭΚΚΚ   ²ŜƭƭΣ ǎƻǊǘ ƻŦΧΦ LǘΩǎ ǎǘƛƭƭ Ca ǊŀŘƛƻΣ ōǳǘ ƛǘ 
has the D-{ǘŀǊ  ǘŜŎƘƴƻƭƻƎȅ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ǎƛƎƴŀƭ ǎƻ ƛǘΩǎ 
ƴƻǘ ¢w¦9 ŘƛƎƛǘŀƭ ǊŀŘƛƻΧ ōǳǘ ƛǘΩǎ ŎƭƻǎŜΗΗΗ

Some believe Icomhas a monopoly on D-{ǘŀǊΧ 
Nothing could be further from the truth. Icomis the 
only manufacturer of Amateur Radios embracing the 
technology ςso far!



How does D-Star work?

It works very well, Thank You! 

What do I need?

That, my friend is the $64,000 question! You can 
spend anywhere from $200 to however much you 
thinkȅƻǳ Ŏŀƴ ƎŜǘ ŀǿŀȅ ǿƛǘƘΧ .ŀǎƛŎŀƭƭȅΣ ƛǘ ŘŜǇŜƴŘǎ 
on your needs and location. 



If you are fortunate enough to live 
in range of a D-Star repeater system, 
all you need is a D-Star capable 
radio. 

Not in range of a D-Star repeater? 
Fret not, my young Jedi! You can get 
on the D-Star system with a DV 
(Digital Voice) dongle or a DVAP 
ό5ƛƎƛǘŀƭ ±ƻƛŎŜ !ŎŎŜǎǎ tƻƛƴǘΧ



D-Star repeater? 

D-Star repeaters can onlyutilize the D-Star mode 
of operation. There are literally hundreds on line 
right now, with more coming on line all the time.  Is 
there one near you? If you are within 150 miles of 
this venue ςprobably! The web site 
www.dstarusers.orghas a repeater listing and will 
be able to show D-Star repeaters near you. 

http://www.dstarusers.org/


Can I just punch in the information on my D-
Star radio and have at it? 

Dreamer!!! You wishit was that easy!!! Unfortunately, there 
ŀǊŜ ŀ ŦŜǿ ǘƘƛƴƎǎ ȅƻǳ ƴŜŜŘ ǘƻ Řƻ ŀƴŘ ǘƘŀǘΩǎ ǿƘȅ L ŀƳ ǳǇ ǘŀƪƛƴƎ 
up your valuable time. I am here to guide you! 

Programming! The key to D-Star 
communications!

There are two ways to program a D-Star radio ςwith a computer, 
software and programming cable (Believe me, this is the easy way) or 
manually using menus, DTMF keys, etc. But before we get into the 
ƳŜŀǘ ŀƴŘ ǇƻǘŀǘƻŜǎ ƻŦ ǇǊƻƎǊŀƳƳƛƴƎΣ ȅƻǳΩǊŜ ǎƛǘǘƛƴƎ ǘƘŜǊŜ ŀǎƪƛƴƎ 
ȅƻǳǊǎŜƭŦΣ ά{ŜƭŦΣ Ƙƻǿ ŘƻŜǎ ǘƘƛǎ ǿƘƻƭŜ ŜƴŎƘƛƭŀŘŀ ǿƻǊƪΚΚΚέ



First, a lesson on D-Star repeaters! 

Point to remember ςa D-Star repeater is just like your 
ŀƴŀƭƻƎ Ca ǊŜǇŜŀǘŜǊΧ ǇǊŜǘǘȅ ƳǳŎƘ ǘƘŜ ǎŀƳŜ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
Antenna, power supply, cavities, repeater and controller. 

{ƻ ƴƻǿ ȅƻǳ ǿƻƴŘŜǊΣ ǿƘŀǘΩǎ ŘƛŦŦŜǊŜƴǘΚ ¢ƘŜ ŎƻƴǘǊƻƭƭŜǊ 
ŀƴŘ ƛǘǎΩ ŎŀǇŀōƛƭƛǘƛŜǎΦ ! 5-Star controller has the ability 
to connect through the Internet and send your signal 
ǿƘŜǊŜǾŜǊ ȅƻǳ ǘŜƭƭ ƛǘ ǘƻ ƎƻΧ .¦¢Σ ȅƻǳ ƘŀǾŜ ǘƻ ǘŜƭƭ ƛǘ 

where to go! 



Local

Works just like the FM 
repeaters we all know and 
love! If the repeater can 
hear you, you can work 

others within range of the 
repeater.

Not local

bƻǿ ǿŜΩǊŜ ǘŀƭƪƛƴƎ ŀǊƻǳƴŘ 
the world using a GATEWAY 
system! Special information 
ƴŜŜŘǎ ǘƻ ōŜ ƛƴ ȅƻǳǊ ǊŀŘƛƻΩǎ 
programming to do this!



The D-Star repeater has holes! Yes, it does! 

Imagine a box with a 3 holes in it ςLike this:

D-Star Repeater

Input ςyour 
signal comes 
in here!

Local Output!

GATEWAY!Aka RPT 1

Aka RPT 2



Before you can use a repeater, the system hasto know who you are! How 
do we do that? In the programming software for the IC-2200, IC-2820 and 
IC-91AD, you will find a place to put in your call sign. 

You want to enter CQCQCQ 
ƘŜǊŜΧΦ

Put your call sign in this 
ōƻȄΧ LŦ ȅƻǳ ŀǊŜ ƎƻƛƴƎ ǘƻ 
share the radio, you can add 
ǳǇ ǘƻ п ƳƻǊŜ Ŏŀƭƭ ǎƛƎƴǎΧ



This is how I have my call sign entries. My XYL, KI6QHP 
ǿƻƴΩǘ ǘŀƭƪ ƻƴ ǘƘŜ ǊŀŘƛƻΣ ǎƻ L ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǎƘŀǊŜΗΗΗ



K6MDD--C

There are 3 other boxes inside the software and each 
one must have specific information so it knows what 

to do with your signal! 

This is your local repeater and the module 
you are using ςFor example:

K6MDDτC  (Mt Diablo ARC, 2 Meters)

C = 2 Meters

B = 70 cM (440) band

A = 1.2 gHz(High Speed Data capable) 

By putting in the K6MDD--C entry, you have told the repeater 
you want your signal to come to the repeater. If you want to 
talk locallyΣ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Řƻ ŀƴȅǘƘƛƴƎ ŜƭǎŜΗ 

RPT1



K6MDD--G
If you want to talk locally, you 
ŘƻƴΩǘ ƴŜŜŘ ǘƻ Ǉǳǘ ŀƴȅǘƘƛƴƎ ƛƴ 
this box! The repeater will send 
out your signal ςLOCALLY!

If you want to talk to somebody somewhere else, you need to put 
instructions in this box. Using K6MDD again, you would enter: K6MDDτG 
in the programming. This entry tells the repeater to send your signal out via 
ǘƘŜ D!¢9²!¸ ǎȅǎǘŜƳΧ

Life or Death note: 

You musthave 8 characters in the boxes! K6MDD only has 5 characters, 
so you have to add 2 spaces between K6MDD and either C or G. If you 
ŘƻƴΩǘΣ ȅƻǳǊ ǎƛƎƴŀƭ ƛǎ 5h!ΗΗΗ

RPT2



YOURCALL
This, my friends, is where the magic 
happens! By properly filling in this 
box, you can tell the system where 
you want your signal to go!!!

[ƻƻƪ ŀǘ ǘƘŜ ǘƘǊŜŜ ōƻȄŜǎ ōŜƭƻǿΧΦ aȅ ǎƛƎƴŀƭ ƛǎ ƎƻƛƴƎ ǘƻ ŎƻƳŜ ƻǳǘ ƻƴ ǘƘŜ 5-
Star 440 MHz repeater in Vienna, Austria!!!

/OE1XDSB K6MDD--C

YOURCALL RPT1

K6MDD--G

RPT2



/OE1XDSB K6MDD--C

YOURCALL RPT1

K6MDD--G

RPT2

[ƻƻƪ ŀǘ ǘƘŜ ά¸h¦w/![[έ ōƻȄ ŀƴŘ ƴƻǘƛŎŜ ǘƘŜ ŦƛǊǎǘ ŎƘŀǊŀŎǘŜǊ ƛǎ ŀ άǎƭŀǎƘέ ς
²ƘŜƴŜǾŜǊ ȅƻǳ ŀǘ ǘŀǊƎŜǘƛƴƎ ŀ ǎǇŜŎƛŦƛŎ ǊŜǇŜŀǘŜǊΣ ŀƪŀ άŎŀƭƭ ǎƛƎƴ ǊƻǳǘƛƴƎέ ȅƻǳ 
ƘŀǾŜ ǘƻ ŀŘŘ ǘƘŜ άǎƭŀǎƘέ ǘƻ ǘŜƭƭ ǘƘŜ ǎȅǎǘŜƳ ƛǘ ƛǎ ŀ ǎǇŜŎƛŦƛŎ ŘŜǎǘƛƴŀǘƛƻƴ ȅƻǳ 
ŀǊŜ ǎŜƴŘƛƴƎ ȅƻǳǊ ǎƛƎƴŀƭ ǘƻΧΦΦ 
{ŜŜ ǘƘŜ ά.έ ƻƴ ǘƘŜ ŜƴŘΚ bƻΣ ƛǘΩǎ ƴƻǘ ǇŀǊǘ ƻŦ ǘƘŜ Ŏŀƭƭ ǎƛƎƴΣ ƛǘΩǎ ǘŜƭƭƛƴƎ ǘƘŜ 
ǎȅǎǘŜƳ ǘƻ ǎŜƴŘ ȅƻǳǊ ǎƛƎƴŀƭ ǘƻ ǘƘŜ ά.έ ƻǊ ппл ǊŜǇŜŀǘŜǊΦ 

This is all well and good if you want to send your signal to a specific 
ŘŜǎǘƛƴŀǘƛƻƴΧΦ .ǳǘΣ ǿŀƛǘΣ ƛǘ ƎŜǘǎ .9¢¢9wΗΗΗΗ



REFLECTORS!!!

Back in the old days ςOK, a couple of years ago ςD-Star was 
limited to talking to a specific destination. Someone, somewhere 

said to the D-{ǘŀǊ Dh5Σ ά¢ƘŜǊŜ Ƴǳǎǘ ōŜ ŀ ōŜǘǘŜǊ ǿŀȅΗέ 

So, with the advent of new and improved GATEWAY software, D-
Star took a major leap forward with REFLECTORS! What, you ask is 
a Reflector??? A reflector is a method to tie in a BUNCH of D-Star 
ǊŜǇŜŀǘŜǊǎ ƛƴǘƻ ƻƴŜ άŀŘŘǊŜǎǎέ ȅƻǳ ŀŘŘΦ CƻǊ ƛƴǎǘŀƴŎŜΣ wŜŦƭŜŎǘƻǊ мп/ ƛǎ 
ǎŜǾŜǊŀƭ ǊŜǇŜŀǘŜǊǎ ƛƴ ǘƘŜ ǿŜǎǘŜǊƴ ¦Φ{Φ ǘƘŀǘ ŀǊŜ άƭƛƴƪŜŘέ ǘƻƎŜǘƘŜǊΦ

The list of reflectors keeps growing with more and more special 
interest groups starting their own reflectors.  





As you can see, the possibilities utilizing reflectors is almost endless!!! 

So, how do you use a reflector? First, it has to be programmed into your 
ǊŀŘƛƻΦ wŜƳŜƳōŜǊ ǘƘŜ ά¸h¦w/![[έ ōƻȄΚ ¸ƻǳ ƴŜŜŘ ǘƻ ǳǎŜ ǘƘŀǘ ŀƎŀƛƴΧΦ 
.ǳǘ ¢²L/9Χ IŜǊŜ ƛǎ ǿƘŀǘ ƛǘ ƭƻƻƪǎ ƭƛƪŜ ƛƴ Ƴȅ нунл ǇǊƻƎǊŀƳ

Lƴ  ǘƘŜ ά¸h¦w/![[έ ōƻȄ ƻƴ ƭƛƴŜ нмн ςREF014L is the command to link the 
D!¢9²!¸ ŀōƭŜ ǊŜǇŜŀǘŜǊ ȅƻǳΩǊŜ ǳǎƛƴƎ ǘƻ wŜŦƭŜŎǘƻǊ мп /Φ ¢ƘŜ ƴŜȄǘ ƭƛƴŜΣ нмо ƛǎ 
the command to unlink the repeater from 14 C. NOTE: Check with the 
ƻǿƴŜǊκǘǊǳǎǘŜŜ ƻŦ ǘƘŜ ǊŜǇŜŀǘŜǊ ŀƴŘ ƎŜǘ ǇŜǊƳƛǎǎƛƻƴ ǘƻ ƭƛƴƪ ŀƴŘ ǳƴƭƛƴƪΧ ¸ƻǳ 
ŎŜǊǘŀƛƴƭȅ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ǎǘŀǊǘ ǇƭŀȅƛƴƎ ǿƛǘƘ ƭƛƴƪǎ ŀƴȅǘƛƳŜ ȅƻǳǊ ƘŜŀǊǘ ŘŜǎƛǊŜǎΗ



So, what does it all look like when you have programmed your software correctly? 

Left side of screen


