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\ In"case you're wondering... this says ‘'NCR D-
STAR

What is the National Capital Region D-STAR
Association...?



National Capital Region D-STAR
Association

» Local D-STAR
repeater groups
joining together to
promote D-STAR
technology

» Working together to
provide D-STAR
coverage in the
National Capital
Region

» Come visit us on
Reflectors 025B and
025C!

» Participating Groups
— W4HFH (Alexandria)
— N4USI (Bull Run)
— W40OVH (Manassas)

— K4DCA (Reagan
National)
(

— WS4VA (Stafford)

— NV4FM (Tysons
Corner)

— W4BBR (Virginia
Beach)



Web

Mational Capital Region D-5tar Association

Welcome News

National Capital Region D-Star Association

This site outlines the D-Star resources that are available in the National Capital Region.
MNCR is an association of regional D-Star repeaters that have joined together in order to

better the capabilities of the Digital Amateur Radio experience in the National Capital
Region. MCR D-Star holds a net every Sunday at 7:00PM on refliector REF025B which is
available on all regional repeaters on port B.

Watch us grow:

Join us on the web at:
www.ncrdstar.org
Resources
‘News
*Wiki
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AN INTRODUCTION TO D-
STAR



What is D-STAR?

» D-STAR (Digital Smart Technologies for
Amateur Radio)

» Simultaneous digital voice and data

» Packet-based (ready for computers and
networks)

» “Digital at the source” — voice quality is not
degraded by the communications channel

» Less bandwidth than analog counterparts
» Callsign-based routing architecture

» Stand-alone or gateway-enabled
architectures



D-STAR Repeater
Allocations

Analog FM D-STAR relieves
(19KHz) spectrum crowding!

20kHz spacing

D-STAR Analog FM
»6.25kHz occupied bandwidth »15kHz occupied bandwidth
»10kHz channel spacing »20kHz channel spacing



D-STAR and Analog Repeater
Allocations

Analog FM
(15kHz)

20kHz spacing

D-STAR repeaters can be allocated between existing FM repeat




D-STAR and Analog Repeater
Allocations

Analog FM
(15kHz)

20kHz spacing

In fact, you can fit two D-STAR repeaters
iInside the spectrum allocation of just one analog repeater!



D-STAR Specification

»D-STAR is an open protocol —published by
Japan Amateur Radio League (JARL)

» Open-source design document

»Google “ARRL DSTAR specification” for
more information



D-Star Data Capabilities

»D-STAR offers both voice and data or
data-only capabilities
» Simultaneous voice and data capabilities

— Applies to both 2 meters and 70cm
— Data rate of 1200bps

» High-speed only data
— Applies to 1.2GHz only
— Data rate of 128kbps



Callsign Routing

» Four key fields are used in D-STAR
routing:
— MY:: the ‘source’ callsign (i.e., your callsign)

UR: the ‘destination’ callsign (or CQCQCAQ)
R1: the repeater your radio is accessing

R2: the gateway your repeater uses



Callsign Routing — the D-Star
Calculator

Programming for talking to N5ITU

YOUR:: N5ITU=s=
RPT1: W4OVH==B

Gateway RPT2 W4OVH="=G
— % Set Radio To: 142:5125 MHz Offset +5.0000
Band Maodule ® 2
x—\fix "«" represents a space
A AN
~ - . @ N5ITU would:
Linktoc a Spe:?rﬁc_USEI when the user's .
location is not known *Set RPT1 to his local repeater module

-Set RPT2 to his local repeater gateway

*Press the RX->CS button and say Howdy!
WA4KF N5ITU

The D-STAR trust server ‘finds’ stations at their last known location

http://www.dstarinfo.com/dstar-web-calculator.aspx

Copyright 2009 Ed Woodrick WA4YIH @
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Callsign Routing — Connecting Repeaters Together

Programming for talking on W4OVH (port DV B) to
NV4FM (port DV C)

YOUR:: /NV4FM=C
RPT1: W4OVH==B
RPT2: W4OVH==G

Gateway Vi
Controller @ =
and Module Band Module 1
Band Modul % % SetRadio 41 5195 MHz Offset +5.0000 MHz
§ D < To:

Controller

ﬁ{‘» h "s" represents a space
This is the original lcom
source routing method

WA4KF Anyone on the NV4FM_C repeater module 9
74 -Station needs to use the RX->CS button to

complete the routing path

Copyright 2009 Ed Woodrick WA4YIH ﬁ
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Callsign Routing — Connecting Repeaters Together

Gateway
@ Cantroller
@ Band Module

Lirk your local repeater module (o
another repeater module,
Stations on both madules hear each
olher,

*‘Broadcasting’ to anyone on the NV4FM_C

WA4KF repeater module

7 «Stations on both modules hear each other

Copyright 2009 Ed Woodrick WA4YIH

Programming for linking from W4OVH (port DV B) to

YOUR::
RPT1:

RPT2:

Set Radio
To:

NV4FM (port DV C)
NV4FM=CL
W4OVH==B
WA4OVH=G

442.5125 MHz Offset +5.0000 MHz

=" represents a space

This uses the Dplus
linking method

f(’ Y
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Callsign Routing — Connecting to a Reflector

Programming for linking from W4OVH (port DV B) to

REF025 (port DV C)
YOUR:: REF025CL

Gateway ~, RPT1: W4OVH==B
Contraller g RPT2: WA4OVH==G
Band Module % ] "
% et el Ra%o_ 442.5125 MHz Offset +5.0000 MHz
A '

"=" represents a space

ﬁl\/ Link your local repeater module 1o a reflector

Siations on all repeater modules connecied to
the same reflector module hear each other

‘Broadcasting’ to anyone on the reflector This uses the Dplus
WA4KE -Stations on all connected repeater linking method
7 modules hear each other
Copyright 2009 Ed Woodrick WA4YIH W

16



D-STAR Radio Block
Diagram
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1200bps error
correction overhead

3600bps digital
audio channel

2400bps audio

Microphone

¢ =

Communication

FEC Encoder| W .
Channel Link
Codes | — 4
: IConvolutiondI | . - ¥

Wireless
RF

M

:

FDDI

Compressed Satellite
— Bit Stream Wireline
|[FEC Decoder Modem
T Internet

Speaker
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" AMBE-2020
| Vocoder Ch

[—]

ATM
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1200bps data or GPS
message
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D-STAR Repeaters

I pare |

N | o |

. M- =W S - -W A
2m voice and low-speed data 1.2GHz high-speed
data
| 1 aad | |
. M =W A . W =W T -
440 voice and low-speed data 1.2GHz voice
AR
N TR T —
Repeater ? e
controller >
Gateway

Computer
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D-STAR Backbone

When the going gets tough, D-STAR keeps on going!

Local repeater (1200MHz)

+ Backbone relay (10GHz) Local repeater (1200MHz) %
0 + Backbone relay (10GHz) P
% | | 4%»‘2::;
S Dlgltal data
EI,'J ’ . ”H o < (64—128kbpsl1200MHz) S
Digital voice Te g \ . -
(8kbps/1200MHz) .‘ Backbone stream
o P .- I (10Mbps/10GHz)
o . ®
-‘ _ Digital voice 2
—_— . (BkbpSHZUOMHz}
Digital data
(64-128kbps
*. [M200MHz) °

‘m

AIRTRIRTR]
hlhalalil

Question: What happens if the Internet goes out in an

amarnoanry?

Answer: Link local repeaters together over a microwave backbone link!

20



D-STAR DV Dongle

Access D-STAR radios and repeaters from your computer!

Compute
r
Headset

D-STAR
Gateway

Open-source design
platform!

21



Lets D-STAR radios access the network when repeaters are not available!
A simplex ‘digital hotspot’ for D-STAR (similar to a WiFi hotspot)

D-STAR
Gateway

22



D-STAR Hotspots

D-STAR Hot Spot - System Diagram
LISE

Mode Adapter

Analog Radio

Use your packet-ready analog FM
radio to ‘talk’ to DSTAR repeaters
and radios

w B BB o

O-STAR
Fepeater

(Satoshi Yasuda, 7M3TJZ/AD6GZ) 23

http://w9arp.com/hotspot/



Build Your Own D-STAR
Repeater

With D-STAR, you can leverage existing analog radio technology

WWG6BAY Block D|a ram

Celwave 526 Duplexer

Conventlona f Angle Linear : ! * = Angle Linear GaAs FET

I Analog v .} preamp and filter
Technology
e ErTTTE B N
Satoshi modem board
New
D-STAR Intel ATOM mobo Ethernet
Tech nOIOgy Centos 5.4 _

G4ULF NI-Star SW

http://www.bay-net.org/ww6bay_dstar.html
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Make-shift D-STAR
Repeater

D-Star Standalone Repeater Diagram

|
Configuration-only |
Or |
D-STAR Gateway :
|

Data Port

FM Analog Radio FM Analog Radio
9600 Capable 9600 Capable

T itt R i
D-Star DV Radio ransmitter ecelver D-Star DV Radio

www.kc7key.org/presentations/D-Star%20Hotspot.ppt
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D-STAR Reflectors

» Basically a conference bridge for D-STAR

» Local, regional and world-wide DSTAR
connections

» 40+ reflectors currently in existence
» All stations have consistent audio quality!

» Access via repeaters, hotspots, or the
Internet (with a DV Dongle)



Link your local repeater module (o a reflector.
Siaticns on all repeater modules connected to
the same reflector module hear each other.

Controller "
Band Module %

27
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D-STAR PROMOTES
INNOVATION!



uSmartDigi™

> uSmartDigi™ APRS® ;. staR DPRS and APRS - talking togethe

Digipeater

» uSmartDigi™
D-GateTM D-STAR
Gateway

» A postage-stamp-
sized DSP
microcontroller
embedded in the
TNC_X eliminates the http://www.usmartdigi.com/
dedicated Iaptop or http://www.tnc-x.com/
PC 2




D-STAR Digital Voice Transceiver
Project

> AMBE 2020 voice 1

compression chi R
i i " - ﬁ\- o
» ADF /7021 single chip i

VHF RF Transceiver -
» 20mW RF output

Experimenter Board 12V
ADFT021 Regs
30-940MHz
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa m
Matching la—™| Dota
Network
FRAM

rrrrrrrrrrr

EEEEEEEE

TLVaZ0,
CODEC
LCD
Display
OO0 | Jue —{ | SPKR
W
User Switches Amplifier

http://www.moetronix.com/files/vhfdvxpaper.pdf



D-Rats

» A Communications
Tool For D-Star

> File transfer capability
along with email

> Reflector

» Map display

» Structured forms
(templates)

» Winlink 2000 support

R rr——— Y
View Help
Messages Chat Files Event Log .
F = = | KTHIO
2] @ : @ [
Mew Send Email Reply Delete  Mark Read Mark Unread VK3UR (00:03)
E Inbosx Sender Recipient Subject Type Date -
-_ Outbox [ KTHIO KK7DS D-RATS 0.3.0 Release memo 21:17:47 2009-07-23
-_ Sent KTHIO KKTD5 Need a status report ICS213_US_05 21:16:06 2009-07;
TTTTT
= RATS Statio T
2 S — ptus
h | (4]
= = || S
P HFD Ronler
Message "D-RATS 0.3.0 Release™ received fro s OB —— | .,
F T e Y|
L | N~
et m S
] WS 7l
(O | [
» ™, /
A | N ‘ y .
=) II | T = e At
D RA s il lwesoEas
R =
‘ > < S ERE (R
; s EOTEY e
— I 1
il S v e | [+
(] i I D)
ttttttttt IZI el
5] Min [ [ w D]
b0 [] Track center
5]
]
O ]
[ ]
Static positi

http://www.d-rats.com/
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D-Rats Forms

Mozilla Firefox

File Edit View History Bookmarks Tools Help

> I n Cl u d e S fo rm ed ito r s HICS 260 - Patient Evar(’:lr::tion Tracking Form

Patient Name L. Smith rg! ] R# 087654321

to create any form ——— —

NO

9.ACCOMPANYING EQUIPMENT

. ¥ Hospital Bed IV Pumps ¥ isoletteANarmer | Fuoley Catheter
| Wheel chair W ventilatar ¥ Manitar | Granial BotSeren
[ Ambulatary " Chest Tubets) ALine/Swan 10 Device
p— " 10. DEPARTING LOCATION 11. ARRIVING LOCATION
Departure Room # 123 Peparture Time 13.0400 [Arrival Room # [Arrivel Time 13.04:00
—
D Bard Confirmed |7 = nofermed By 1. Smitn D Bard Confirmed | = Fonfirmed By
YES o vES Ho
[Medical Record Seat = [fedical Record Sent =
YES N YES NO
[fressogragh et — 5 et — o
-
, [Belongings With Patient [relongings Reeerved [ o o

Radiogram and [CS-213 Form

Macident Naioe DateTim e of message GENERAL MESSAG]
0 Wontgamery Flooding  [07-May-2009 11:03:55 | 1CS 213-08

To 1C5 Pasltion

O r I I I S I n C u e KFALGK LOGISTICS-COMMUNICATIONS
Senrder 1C.8 Positign
KDACAL LO
Sabjort
MONTGOMERY F ICS'213 FOl‘m
Message
Les, KADJL EL fron  [ancident Name 3 ater Time of message GENERAL MESSAG
reports 2to 5 feetd  |Alabama Hurricane Exercise [07-May-2009 9:30:19 1CS 213-0

homes are taking o

rtially blocki
Feporod to Knwe |Les, this is a list of D-STAR repeaters in Alabama that are linked up for the

Alabama Hurritane Exercise. W4AP Montgomery, WB4GNA Cheaha,
W4KGQ Tuscaloosa, KADSO Birmingham, KIASAZ Magnolia Springs

Df  Henaure: Positin erson v | Balehwin county, KI4PPF Huntsville. Alsa ARRL HQ is on DY Dongle linked
— | GENERAL MESSAd  [to us via Reflector 002 Module B.

Wessape

Reply

Reply

DateTime of eeply

Sigaatucs ! Posilion {person replyingy 07-Mav-2009 9-30:18




> A simple D-Star
keyboard to keyboard

chat application for
Windows by NJ6N

» Connect your
computer to your D-
Star radio and chat

South Orange Amateur Radio Associatio
www.soara.org

[ ] t I t I | Texi to Send &l il
QuickSend  BulletinSent!! _Recal |
|M eeeeeee |
Message 2

eeeeee _'_I nibn{@soara.org

http://njén.com/dstar/dstar_chat.html
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D-StarlLet

» A web-based text
messaging E I E
application = = ¢
using D-Star digital —— -
data technology TR M

+ Tomcat web server ‘u_\

» Multiple computer |
support (client/server) .~

| : N
znalpont S
D-S !
nopo D-Star

radio

II_A NI ‘ | [ ‘
¥

http://dstarlet.ae7q.net/
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D-Star TV

> DStar TV is Slowscan
TV for DStar digital
radios

» DStar TV sends images
as a compressed jpeg
240x240 pixels

— the compression can be
adjusted

— on par with slowscan TV,

and as such has about
the same transfer rate
> lcom ID-1 DD mode
.e., 128kbps) for
streaming video is
available

[= pstarTV
File ~ Tools Mode Radio Help
Tranzmit Receive GM7HHE 07/07/2008 1D 53:43
o [ata Type
) DStarTy
O GFS
&) Unknown
Heard List

SEND

Data kManitor

! I'YHimm7gGazz1 pzUmOciG T OAwyApS TuPHIT 3600l BdEIH S wPHS gBfwirzR 9al CUIL2pCek AEPE 4phlBSp3t T D P 9gpChikhas A
| 3#9aT aDRkBAcadT ThO4/0g2EZt 3ppu2 Ik 386y33RuYblK<5 Te 3 7i1 SACiDBabadazkiN7HO G TLi+d5 :PIE50a4 050D TuwoNE
| KL iUl nEkZ 02 znM M chdiwiwD 15 5B zjk DgkM 4197 2E RursBzz Tt Bl 25 kE3apam T mjcMheUINzTHPJEYD sbynCaT 9K :R aZk 5+
iAvepthwsJ pOGT 5D EYWdZPTIgCG 3CADAwWDEIR R +orhgy/0 aF pFw/ 0 od+1G P niCO s 3x/umlBmi</ nm/ B4 3yaxE<2L Bk R 45

| fwacCoZNIsE ga3RyE sf7pgU Gy AwBw 3/f ocx2HAE anBueSIT 2T zD L2 AALENKYZ0IP+R perfBaZnHFR s< 220 Y bN S mk UL Adib

| pAdMIsMECI0ZBENST TS<2Hzl TEZ+IKMKOF 7RIS crvz G pPJ ks 1bF381 LiLsHMhnBh afSUn/PHvBévkDhiks/g3/ 75N LkI2HzIZnim3

| DT 2Ry AN SmmtF K b wD )l pBluweyl + 3R swiBPIU 20 S 54ifBA TSN NFHUP 3bnufiN UavsT 2 Y Bnin YAHNPS GXG K cfBBNOE

| Ev/PH /++T Q4p7B dEWMOWF T +R10kb98mmMNBKR nyn/ 7ANLIZCEK kuChety' G pl /vEiSadabiww SmwcOyf Bt iubk B+ wS 8/

| FRiroNsZnk.zkmmt ) bezG+ER 1 T MG g+zipéppd 240 29n) FE gilag +Bapar’MBWwyO CRIT»BpgolJ DprsS OHPod25 D0 CE 25 7F

| BdS am/sLUFARC/4K.a07L 5 54FBgk 3HadpreckloQh8MARYU Dok AR T E2s/Bpd++ T U gtBeP3T A98muCSkaWNEE3HIT 48h1 57ine T

KD 8K ++T SpDLullmM+v301 CiF 7 Duj/ 20 =="eof* v

Connect To .__GM?HHB _|

35400 GM7HHE BROADCAST Connecked

COML

http://www.dstartv.com/
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D-STAR and Satellites

The first D-Star over satellite QSO occurred between Michael, N3UC,
FM-18 in Haymarket, Virginia and Robin, AA4RC, EM-73 in Atlanta,
OUFTI-1 Nanosatellite Georgia while working AMSAT's AO-27 microsatellite in 2007

Universite de Liege -
»QUFTI: Orbital Utility For Telecommunication Innovation
> The key, innovative feature of OUFTI-1 is the use of the

D-STAR amateur-radio digital-communication protocol

> This means of radio-communication will be made available to ham-radio
operators worldwide. In the future, it will also be used to control space

experiments.

http://www.leodium.ulg.ac.be/cmsms/ 36
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D-STAR COMPARISONS
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D-STAR vs. FM

D-STAR FM
* 6.25kHz occupied BW « 15kHz occupied BW
« 2400bps digital audio « 1200bps with separate
. 1200bps digital data TNGC
simultaneously! * No forward error
« Interleaver/forward error correction or interleaver
correction
— rate 2 convolutional
encoder
« D-STAR radios support ¢  KC5ZRQ tests D-STAR against FM
m dlgltal and analog http://www.w2sjw.com/radio_sounds.html

modes



s D-STAR like Echolink or
IRLP?

D-STAR Echolink and IRLP
- “Digital at the source” e Echolink and IRLP are

« Audio quality is consistent analog only

: — Must convert to digital
with any repeater/hotspot before Connectinggto the

Configuration Internet

« DSTAR s not a « Audio quality varies
computer-only application greatly with
— But it is computer friendly! repeater/node

configurations

« Echolink and IRLP are
iInherently computer-
based applications



D-STAR vs. APRS

D-STAR

GPS position data directly
sent as part of 1200bps
data stream

Format called DPRS

Some radios display
position data

APRS

TNC required to connect
GPS to analog radio

Standard APRS format

Most radios require a
computer display



D-STAR vs. APCO-25

D-STAR

» Uses AMBE vocoder

» Packet-based voice &
data

> “flat” architecture

» Any station can connect
to any station
» The way hams operate!

APCO-25 (P25)

» IMBE vocoder (similar to
AMBE vocoder)

» Packet-based voice &
data

> “tree” architecture

» Tightly structured
communications
hierarchy

» Developed specifically for
local, state and federal
public safety
communications



Summary of D-STAR
Basics

» We've only just begun to scratch the
surface of digital technology in ham radio

> D-STAR has much to offer ham radio!

Thank you and 73!



