
George Zafiropoulos

KJ6VU

George Zafiropoulos

KJ6VU



This presentation contains original 

material as well as content developed by 

other radio amateurs. 

Special thanks toé

John Hays, K7VE

Debbie Fligor, N9DN

Dan Smith, KK7DS



Agenda

ÅIntroduction to D -Star technology

ïWhat is it?

ïHow does it work?

ïWhat can you do with it?

ÅBuilding a D-Star & analog repeater system

ÅSummary

ïDigital vs analog FM ðpros and cons

ïUsing D-Star for emergency communications



What is D-Star ?

ÅDigital ðSmart Technology for Amateur Radio

ÅICOMõs implementation of JARL open standard for 

UHF/VHF digital voice and data communications

ÅEquipment on 2 Meters, 440 MHz and 1.2 GHz

ÅGaussian Minimum Shift Keying (GMSK) with forward 

error correction



Why Should You Care ?

ÅDigital technologies applied to ham radio

ÅSpectrum efficiency 

ÅVoice & data provides new options

ÅAudio quality does not degrade over multiple hops

ÅEliminates noise on marginal signals

ÅWorld wide digital backbone

ÅLeverage the internet for backhaul

ÅItõs fun !



Fun Factsé

Å> 16,000 registered D-Star users world wide

Å> 680 internet gateways

Å~2,200 active users per day



Conventional wisdom

Proprietary Icom System

Crummy audio

Expensive radios

Very expensive repeaters

6 KHz bandwidth

D-Star First Impressions
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30% premium

New low cost alternatives
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Lots of new cool technology

Enables new use models

Great user community
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A Brief History of D -Star

JARL defines

D-Star spec

ÅIcom rolls out first D -Star products

ÅEarly adopters install systems

ÅCall sign routing 

ÅUS usage starts to ramp up

ÅPopular with emcomm groups

ÅG1 and D-Plus gateways

ÅMany new technologies

DV dongle,  GMSK Modem, DVAR, Reflectors

2001                   2004                             2006                               2008                             2 010

Å>16,000 users

Å>600 repeaters

ÅDV Access Points

ÅNI-Star software



D-Star Infrastructure



Growth of Non-Icom Equipment & Software

2001                   2004                             2006                               2008                             2 010

DV Dongle DVAP

Radios

D-RATS

DVAR

Hot

Spot

StarGate

Repeater



Repeater Bands

K6ACSSanta Rosa 2m  UHF

W6CO Mt. Veeder UHF

KS6HRP Folsom 2m 

KD6SAC Citrus Heights          1.2

K6HDDMt. Bullion      2m  UHF  1.2

W6DHSVolcano 2m  UHF  1.2

K6PIT Pittsburg 2m

K6MDDMt. Diablo       2m  UHF  1.2

W6YYYOakland UHF

W6UUUPleasanton UHF

K6LRGMt. Alison UHF  1.2

WW6BAY Palo Alto UHF

KI6JUL San Jose 1.2

Available at www.bay-net.org



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 Status



D-Plus Dashboard ðReflector Status



User Registration
https://dstargateway.dcara.net/Dstar.do

ÅYou can listen but not 

access a repeater 

until you register

ÅCentralized 

registration system

ÅFree

ÅAllows you to use any 

D-Star repeater



Using D-Star Simplex

WW6BAY  G

TALKING TO K1XYZ

K1XYZ

VK8RAD G

Boston, MA

San Jose

W6ABC =  MyCall

UrCall =

RPT2 =

CQCQCQ

WW6BAY  BRPT1 =

K6DEF

UR    = CQCQCQ

RPT1=

RPT2= 

MY    = W6ABC



Using D-Star for On a Local Repeater

WW6BAY  G

TALKING TO K1XYZ

K1XYZ

VK8RAD G

Boston, MA

San Jose

W6ABC =  MyCall

UrCall =

RPT2 =

CQCQCQ

WW6BAY  BRPT1 =

K6DEF

UR    = CQCQCQ

RPT1= WW6BAY  B

RPT2= 

MY    = W6ABC



Using D-Star 

Repeater to Repeater Linking

WW6BAY  B

WW6BAY  G

TALKING TO K1XYZ

K1XYZ

VK8RAD G

Boston, MA

San Jose

W6ABC =  MyCall

UrCall =

RPT1 =

RPT2 =

CQCQCQ

UR    = CQCQCQ

RPT1= WW6BAY  B

RPT2= WW6BAY  G

MY    = W6ABC



Using D-Star Reflectors

WW6BAY  B

WW6BAY  G

TALKING TO K1XYZ

K1XYZ

Boston, MA

San Jose

W6ABC =  MyCall

UrCall =

RPT1 =

RPT2 =

CQCQCQ

Reflector

Gateway

Gateway

UR    = REF014CL

RPT1= WW6BAY  B

RPT2= WW6BAY  G

MY    = W6ABC



Cool Stuffé

D-VAP ðDigital Voice Access Point

Å1 mw 2m simplex data radio

ÅUSB connection to the PC

ÅProvides portable RF access 

to the D -Star network

ÅAll you need is an internet 

connection

ÅTake the network with you



Cool Stuffé

DV Dongle

ÅTurns your computer into 

a D-Star òradioó

ÅBuilt in DVSI CODEC

ÅSimple PC program 

controls the dongle

ÅWindows, MAC, Linux



The Cost of D-Star

$530$290

$479
$329

Conventional Conventional & D-Star

the cost of

1-2 CW Filters

D-Star isé



Whatõs Inside D-Star?

ÅData rates

ÅCODEC

ÅData format

ÅBandwidth

ÅModulation



Data Rates & Bandwidth For DV Mode

(What you use on 2m & UHF)

2400 bps AMBE encoded voice

1200 bps Forward Error Correction (FEC)for voice

1200 bps data (text messages, GPS, etcé)

4
8
0
0
 b

p
s

òSlow speed data modeó



DVSI = Digital Voice Systems Inc

òWorld leader in low-bit -rate speech compression technologyó

Designer of the AMBE CODEC algorithm and chips

Used on satellite phones and land mobile applications

Anyone can buy the chips for about $20

DVSI AMBE 2020 CODEC chip



DVSI AMBE 2020 CODEC chip

Digital Voice Data Format ðHeader Section

CQCQCQ        WW6BAY B      WW6BAY G        W6ABC BOB



Digital Voice Data Format ðData Section



D-Star Bandwidth

Better Than Traditional Narrow Band FM

40 db down @ 6 Khz away            20 db down @ 6 Khz away

D-Star uses GMSK modulation

Gaussian Minimum Shift Keying



ÅD-RATS

ÅDStarlet

Åd*Chat

ÅDstarusers.org 

ÅD-PRS interface/ javAPRSSrvr

ÅuSmartDigi D-Gate D-STAR Gateway D-STAR/APRS 

Interface 

ÅD-STAR query 

ÅOpendstar.org Applications

Other D-Star Applications



D-RATS

Slow speed digital mode application

ÅAll-in-one tool for D -STAR data

ÅReal uses for the data channel

ÅOriented at EmCommapplications

ÅNo dependence on infrastructure

ÅWorks on simplex

ÅWorks on a gateway network

Features
ÅEmail

Å ICS & Radiogram forms

ÅMessaging

ÅChat

ÅFile transfer

ÅPosition reporting

Runs oné
ÅWindows

ÅMAC OS

ÅLinux



D-RATS

Chat

Email

Traffic Forms

Position 

reporting


