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Agenda

A Introduction to D -Star technology
I What is it?
I How does it work?
I What can you do with it?

A Building a D-Star & analog repeater system

A Summary
i Digital vs analog FMdpros and cons
I Using D Star for emergency communications




What is D-Star ?

A Digital 8 Smart Technology for Amateur Radio

Al COM&6s i mplementation of J.
UHF/VHF digital voice and data communications

A Equipment on 2 Meters, 440 MHz and 1.2 GHz

A Gaussian Minimum Shift Keying (GMSK) with forward
error correction
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Why Should You Care ?

A Digital technologies applied to ham radio

A Spectrum efficiency

A Voice & data provides new options

A Audio quality does not degrade over multiple hops
A Eliminates noise on marginal signals

A World wide digital backbone

A Leverage the internet for backhaul

Altoés fun |

)I-STAR




Fun Fact sé

A > 16,000 registered D-Star users world wide
A > 680 internet gateways
A ~2,200 active users per day
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D-Star First Impressions

Conventional wisdom
Proprietary Icom System
Crummy audio

Expensive radios

Very expensive repeaters
6 KHz bandwidth

THE AND THE

GOOD BAD UGLY



D-Star First Impressions

Conventional wisdom




D-Star First Impressions

Conventional wisdom My impression now
Proorctorteom-=ysiom .J Open standard (mostly)
SRy J Pretty good audio

30% premium

New low cost alternatives
Not quite

Lots of new cool technology
Enables new use models

Great user community




A Brief History of D -Star

2001 2004 2006 2008 2 010

A

A>16,000 users
A>600 repeaters
ADV Access Points
ANI-Star software

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

AUS usage starts to ramp up
APopular with emcomm groups
AG1 and D-Plus gateways

Alcom rolls out first D -Star products
AEarly adopters install systems
Acall sign routing

JARL defines
D-Star spec




D-Star Infrastructure
SYSTEM OVERVIEW
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Growth of Non-lcom Equipment & Software

2001 2004 2006 2008 2 010

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

OUTPUT INPUT

144.960(
145.040(
145.130(
145.450(
146.580(
146.895(
147.240(
147.675(

440.037:
440.050(
440.600(
442.112¢
443.850(
444.075(
444.137:
444.687:
444.800(

144.560(
144.640(
144.530(
144.850(
147.585(
146.295(
147.840(
147.075(

445.037:
445.050(
445.600(
447.112¢
448.850(
449.075(
449.137:
449.687:
449.800(

CALL LOCATIOISPONSOI

WG6DHS Volcano

N6RDE

K6ACS Santa RosKD6RC
W6HHD Mariposa W6HHD

K6VIS Visalia
KéMDD Concord
K6CHO Chico
K6PIT Pittsburg
KS6HRPFolsom

W6YYY Oakland
K6VIS Visalia
WG6DHS Volcano

TCARC
K6MDD
AREA
K6PIT
SHARP

N6LDJ
TCARC
N6RDE

K6ACS Santa RosK6ACS

WDG6SJVDunlap

WWG6BAY PaloAlto
K6MDD Concord
K6LRG Fremont

DCTS
BAYNET
K6MDD
K6LRG

W6HHD Mariposa W6HHD

OUTFUT INPUT

1284.100(
1284.200(
1284.500(
1285.300(
1286.325(
1286.525(
1286.525(
1286.625(

1249.075!
1249.225I
1250.000(
1255.000(
1299.350(
1299.350(
1299.500(

1272.100(
1272.200(
1272.500(
1273.300(
1274.325I
1274.525I
1274.525I
1274.625!

1249.075!
1249.225(
1250.000(
1255.000(
1299.350(
1249.350(
1299.500(

CALL LOCATIONSPONSOR

W6HHD Mariposa
KeMDD Concord
KD6SACFolsom
WD6SJVDunlap
K6VIS Visalia
K6CHO Chico
KI6JUL San Jose
K6LRG Fremont

K6MDD Concord
WG6HHD Mariposa
WD6SJVDunlap
K6VIS Visalia
K6CHO Chico
KI6JUL San Jose
KD6SACFolsom

WG6HHD
KeMDD
K6HLE
DCTS
TCARC
AREA
AREA
K6LRG

K6MDD
WG6HHD
DCTS
TCARC
AREA
AREA
K6HLE



Repeater Status

Callsign: WW6EBAY
City: San Jose
State: CA
Country: USA
Website: http://www.bay-net.org
Gateway Registration URL:
Gateway Enabled: YES
DSTARMonitor Enabled: NO
ARRL Listed: NO
Trust Server:

Frequency Information

2 Meters (Usually "C" Node): N/A

70 Centimeters (Usually "B" Node): 444.07500MHz +5.000
23 Centimeters Voice (Usually "A" Node): N/A
23 Centimeters Digital DataN/A

Additional Information
Serving Silicon Valley, this system is part of Bay-Net. Additional analog repeaters are available. Go to www.bay-net.org for more information.

Unique Stations Heard In The Last 14 Days on WW6BAY

Callsign Time Heard Reporting Node

KF6WEY 03/12/11 04:47:20 UTC WWG6BAY B 440 MHz
KJévU 03/12/11 02:54:17 UTC WWG6BAY B 440 MHz
KG&ZIC 03/11/11 20:52:11 UTC WW6BAY B 440 MHz
AESGT 03/11/11 18:00:12 UTC WWeBAY Dongle User DVD
KJG6MPQ 03/11/11 16:29:36 UTC WWG6BAY B 440 MHz
KJ6KOT 03/11/11 15:22:49 UTC WWG6BAY B 440 MHz
NIRHG 03/11/11 01:40:48 UTC WWG6BAY B 440 MHz




D-Plus Dashboardo Reflector Status

DPLUS DaShboard | Reflector Status and Control

Registration | REF014 Reflector System DREFD version 1.24
Linked Gateways Remote Users
. Last TX
Module A | Module B [ Module C ‘ Callsign ‘ User Message on Type
WS8RNL B KS6HRP C IN7JGX Brad/Whidbey Isl. WA | C [pvAP
IN3WXON | |listening [HotSpot
KEMDD A W6CO B NoYLSV | |listening DV Dongle
W4HFH A WG6DHS B
K6ACS B Last Heard
WWGEBAY B
Callsign User Message LaitnTX Time
AUAEL 2011/03/11
K6LRG A KIBTBK N = 22:22:07
KeMDD C KC60BJ  Rich from San Jose, c | Ao
WT7AES B 70
HKECAN A |Will, South West OH. T || i
K6SOA C 17:22:18
. 2011/03/11
W6HHD C KDBGIK N \Will, South West OH. B —
KE7MVI B KD8GIK D  |Will. Cincinnati, OH 7 || AULEER
17:18:24
WECX C 2011/03/11
2EOMJJ C
15:04:02
2011/03/11
KBOZSG  HELLO FROM TEXAS C e




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

D-STAR Gateway System (W5NGU) A You can listen but not

access a repeater
Lugllnq:;;a(galﬁsﬁjr?fnze;:ngGrd until you register

|:::E”lSEilg:l:gﬂr|'I‘1LIS e in Upper Lase! A Centralized
registration system

A Free
Now user? A Allows you to use any

Register here for D-STAR access.
Reagistering takes just a few seconds, and D_ St t
you won't have to enter your personal information ar re ea er

again the nexttime you visit here.

]

| Regster |

Register




Using D-Star Simplex

UR =CQCQCQ
RPT1=
RPT2=
MY =WG6ABC
* >
AN

W6ABC = MyCall
TALKING TO K1XYZ

San Jose



Using D-Star for On a Local Repeater

RPT1 = WW6BAY B ” UR =CQCQCQ

1

- RPT1= WWG6BAY
W/ RPT2=

* % MY =WBG6ABC

K6DEF *
W6ABC = MyCall
TALKING TO K1XYZ

San Jose




Using D-Star
Repeater to Repeater Linking

VK8RAD G
(11711 —
RPT2 = WWG6BAY G N ] Internet 0
0 Gatgway  rcall= CQCQCQ
Gataway
i
= WWG6BAY B 1T
RPTL ° I UR =CQCQCQ [T
T RP2
W/ il RPT1= WWG6BAY Voice and Data
RP2 _
Voice and Data RPT2= WWG6BAY

MY =WB6ABC 4
.-f % o
K1XYZ
WG6ABC = MyCall

TALKINGTO K1XYZ

Boston, MA
San Jose



Using D-Star Reflectors

RPT2 = WWG6BAY G

RPT1 = WW6BAY B

{

/M Woice and Data

San Jose

[
T

1

Gateway
Gateway
111 1]
T T Interne O
0 4\ Gatgway  rcall= CQCQCQ
s
-
i
N RP2
RE,ﬂeCtOr Woice and Data §

RP2

% UR =REF014CL T
©

W6ABC = MycCall
TALKINGTO K1XYZ

RPT1= WWG6BAY

RPT2= WWG6BAY B K1xve
'k MY =W6ABC ﬂ

Boston, MA



Cool Stuffé
D-VAPOA Digital Voice Access Point

A 1 mw 2m simplex data radio
A USB connection to the PC

A Provides portable RF access
to the D -Star network

A All you need is an internet
connection

A Take the network with you
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Cool
DV Dongle

g M
‘I

A Turns your computer into
aDStar oradi

A Builtin DVSI CODEC

A Simple PC program
controls the dongle

A Windows, MAC, Linux

B3 bV Dongle Tool El@|®

Serial Number: DV000034

File Help
DV Dongle
DV Device: | ~| | Close_|
[C] Remote Host: Port:
Device Name: DV Dongle Boot Version: 1.04

Firmware Version: 1.10

PTT Rx | " liock  CalisiglROUAC
IR3UCZ

R3UEF
~{K1HRO
|_|K201G

K4DSO
5CTX

MYCALL URCALL:

Lud»

PIN:

RPT2:

|

Audio Input: [énmarv Sound Capture Driver I vi
Audio Output: [Java Sound Audio Engine 1 vi
Action:

() Audio Loopback Only ) AMBE/Audio Loopback

) Record () Playback

' Record to File ) Playback from File

Flename: Browse

' Connect to Peer Port:

(' Listen for Connection from Peer Port;

e Connect to Gateway DBOHRF v Module: A v 1

Connect to Gateway




The Cost of D-Star

Conventional Conventional & D-Star

$530

the cost o
1-2 CW Filters




What 0s 1iStai

A Data rates
A CODEC

A Data format
A Bandwidth
A Modulation

Bit
Synchronization

64 bits 15 bits | 8 bits | 8 bits | 8 bits

C

Digital

Speech

Set-up and
Control

»

Radio ID

Voice
Encoder
Module

Voice
Decoder
Module

AMBE-2020™
Vocoder Chip

Compressed
Bit Stream
Vi

)

1

b

| ‘|
i
i i)
y

| ATM \

N—
Communication
Channel Link

Wireless |
RF |

Satellite

FM
Wireline
Modem
Internet
FDDI




Data Rates & Bandwidth For DV Mode
(What you use on 2m & UHF)

A

4800 bps

0OSIl ow speed dat a

mo d

S



DVSI AMBE 2020 CODEC chip

Communication
Channel Link

Serial
nterface., |

Codec || —.
' | wirstess
f RF
Dlgrtal / i
Speech Compressed Satellite
= Bit Stream Wireline
N Gl
g ___—— Internet
- FDDI
ATM

Set-up and = ' AMBE-ZOZlOTr'
| Control pa- | Vocoder Chip

Nt i
DVSI = Digital Voice Systems Inc

oWor !l d | eabiterratien dmwevech compr essi o
Designer of the AMBE CODEC algorithm and chips

Used on satellite phones and land mobile applications

Anyone can buy the chips for about $20




Digital Voice Data Format o Header Section

Bit Flag|Flag|Flag

Synchronization 1 2 3
64 bits 8 bits | 8 bits | 8 bits

Destination Local Destination This This Station

Repeater Call | Repeater Call | Station Call Station Call Comment
64 bits/8 ch 64 bits/8 char 64 bits/8 char 64 bits/8 char 32 bits/4 char

COCQCQ  WWG6BBAYB WW6BAYG  WG6ABC BOB




Digital Voice Data Format o Data Section

Radio Header

Audio Frame Data Frame Final Data Frame
72 bits 24 bits 48 bits

Alternating Audio/Data
FEC on Audio but not on Data




D-Star Bandwidth

Better Than Traditional Narrow Band FM

a Mkrl 360 kHz
Ref 26 dBEm -48.979 dB
Samp

Log

19

Atten 38 dE

dB/

i
6.8
dBm

LaAv
166
M1 352
53 FC
AA
£
f<hmk
FFT

v

Center 145.130 88 MHz
#Res BH 30 Hz

Span 20 kHz
Sweep 757.7 ms (GAL pts)

40 db down @ 6Khz away
D-Star uses GMSK modulation

#EH 18 Hz

Gaussian Minimum Shift Keying

a Mkrl -5.38 kHz
Ref 26 dBEm -30.66E dB
Samp

& %Q iAR

dB/

Atten 38 dE

o]
6.8 1
dBm

LaAv
4
M1 352
53 FC
AA
£
f<hmk
FFT

Center 145.130 88 MHz
#Res BH 30 Hz

Span 20 kHz
Sweep 757.7 ms (GAL pts)

20 db down @ 6 Khz away

#EH 18 Hz




Other D-Star Applications

A D-RATS

A DStarlet

A d*Chat

A Dstarusers.org

A D-PRS interface/javAPRSSrvr

A uSmartDigi D-Gate D-STAR Gateway BSTAR/APRS
Interface

A D-STAR query
A Opendstar.org Applications



D-RATS

Slow speed digital mode application

A All-in-one tool for D -STAR data
A Real uses for the data channel

A Oriented at EmCommapplications
A No dependence on infrastructure

A Works on simplex
A Works on a gateway network

Features

A Email

A ICS & Radiogram forms
A Messaging

A Chat

A File transfer

A Position reporting

Runs one
A Windows

A MAC OS

A Linux



D-RATS

0 1 —— —rr—————

Fle View Help

15: 0: KZHIO: This i
1 KK7DS> Tl
15:40:25: K7HIO: Rover3: Ple

station Firel

generator

KK7DS
K7HIO: The ¢

when you arrive
15:42:39: KK7DS > Okay
15:43.23: Form transfer start;
15:43.30: Transfer of form ci

Status D

New Message for Bob at Pump

Quick Messages | QST Monitor Form

Chat

Emall

. Hew [Larsla Ua Ua 1orm

IC5-213 Form

Incident Name 2008 Earthquake

Time a *136  * 34
Date Sep |~ 27|~ 2008
To Ken
ICS Position Operations Chief
Sender Dan
ICS Position Resources Chief
Subject Additional needs
Message

Ken,

warkers.

Thanks,
Dan

anncel J\_/L Save Send Export

Position

reporting

-

-

-

We have a need for 12 additional front-end loaders for removing debris
and rubble. We will need these by 0900 to support the next shift of

Printable

Traffic Forms




