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Digital - Smart
Technologies

for

Amateur Radio



Started in Japan

Japan Amateur Radio League
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Basic Ingredients

* Need
o Link-all of Japan with digital
communications
* Financial Backing
e Japanese Government

e Support = Hardware and Software

*|COM
DVSI - AMBE2020™ Vocoder chip
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History

* 1999 — Research began
* Funded by Japanese Government
¢ Administered by JARL

* 2001 — ICOM begins introducing hardware
e 2004 —1D1 1.2 GHz full DD mode
» 2007 — First QSO using D-Star via Satellite

¢ 2010 — Octobher launch of D-Star satellite
OUFTI-1 1s a CubeSat
10x10x10 cm (4”)




D-STAR Repeaters in JAPAN

(2009/11/21) (C2008 Magoys Dighal
http://www.d-star.jp/
http://isotope.sist.chukyo-u.ac.jp/dstar2/
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What about the
rest of the
world?
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[orld Wide
Right now!


http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
http://www.jfindu.net/DSTARRepeaters.aspx
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Plenty of Information

WWW.dstarusers.org


http://dstarusers.org/
http://dstarusers.org/

More Information

WWW.dstarinfe.com


http://www.dstarinfo.com/
http://www.dstarinfo.com/
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Why D-STAR?
o Pure Digital
» Clarity
» Scanners

¢ DV - Woice and text message 2.4 Kbps (V=950 bps)
» DD - High:Speed Data at 128 Kbps

10 GHz Linking of repeaters

» Reflectors



Why D-STAR?

e Gateway Linking
* |Internet
» Repeater routing
e Call sign routing
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Why D-STAR?
o D-Rats
* EmComm - Oriented
s Files

» Images - ICS 210
» Email — BBS-centric
» GPS
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Building a
D-STAR
Repeater



Puttmg ﬂt together'

Flrst we need a repeater

2 m — Dlgltal V0|ce
$1399 95
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...0r even three

', 28.cm ~ Digital \Voice  *

'$1559.98 . 1,



- “...thenweadda

. Controller.

$1459.95



-.. and do not forget”

___ngh Speed Dlgltal Data ;
he 128 Kbps 23 G,
$1112 OF5L PN



ID-RP 2C
Repeater Controller $1459.99
Handles up to four RF modules.

ID-RP 2D
23cm (1.2 GHz) Data Module $1112.99
Access point with a data rate of 128kbps.

ID-RP 2V
23cm (1.2 GHz) Voice Module $1559.99

ID-RP4000V

70cm (440 MHz) Voice Module $1399.99

ID-RP2000V
2 Meter Voice Module $1399.99

RSRP2
G2 DSTAR Gateway Software $ 359.95

$7,292.90 +




Gateway
$750.00
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Now all you need is...

e Location

o Antennas
o 2Mm

! 7om Frequencies

° 23m
» Duplexers
¢ -Preamps
o Power (including backup)
* Internet Access
e Administration



‘Walburg, TX




Walburg, TX
250°

2m
70 cm
23 Cm




Supper‘t your- Iocal
D Star repeater group

"HOTERA

Heart of Téxas Emefgency Repeater Assoeiation™

Click on-,th‘e antenna



http://www.hotera.org/
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Implementing
BDESHPAR
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L.ocal Communications







Zop-

Repeater 1

Repeater 5

10 GHz:Microwave Link

o)-

Repeater 2

A7(<“>>>>

Repeater 6 Repeater 7

10 GHz Microwave Link

:_fm@

Repeater 4

<<<»>>>

Repeater 8




#smn

Reflectors

o Caonference Hub — PC Server
» Multiple D-STAR repeater nodes
» Connected VIA Gateways
¢ Dongle Users

e World Wide Net held in 2008
» 28 D-STAR Nodes (repeaters)
» 18 Dongle Users
e ‘And it-worked “Flawlessly”
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Reflector
4B I @)

Multiple (I
¢
Connections ‘

Repeater 1

Al\ A))

Repeater 3 Repeater 4 Repeater 5 Repeater 6



Radlos
and
Dongles



ICOM ID -1

-« 1200 MHz
e Digital Voice — 4.8 Kbps
e Digital Data — 128 Kbps

-\
SP 2 nnmuuﬂ aes
S

‘«‘J,ﬁ e HEE \)

$999.95



ICOM ID - 2820H

\T'- 4]

BUSY. .annBRHEETE
.

Fi  DUP- &0 Fl DUP+
‘ Icom Inc GRS IC-2826H
TUBB20 " yu3s50
u BUSY

EERENR T

U39

DUAL Band
S oM
e 70cm

GPS
Digital-Voice — 2.4 Kbps
Digital Messages '

:$549.95

Sony T A

$834.90



ICOM ID - 880H

e 1052 Memory Channels

e DUAL Band
o 2 M
e 70cm

 Digital-Voice — 2.4 Kbps
e Digital Messages
o Software

$549.95



ICOM

Optional
HM-189GPS
MIC

ID — 80AD

e 1052 Memory Channels

e DUAL Band
e 2M
o 70cm

» Digital Voice — 2.4 Kbps
- Digital Messages
e Software

$419.95 - Radio
$199.95 - GPS Mic



DV Dongle

e D-Plus

* Robin Cutshaw, AA4RC
e PC=USB

o Gateways & Reflectors

$200.00
$250.00




Applications



How can | use D-STAR?

Digital voice (DV mode)

Arad 3] auUthD 15 meadulaied o a digital
Sqgnal ard trarsmitted o the diglal moda
saqnal by the D=-STAR rado

| < Grnep and | +'
by -..Iia-;lr1

F] ) "-mlwl; I

Repeater &




Application 2

short data message
(DV mode)

HELLO

Hepealer B

" Call sign identification
and shor data ﬂ'ﬂﬁ-ﬂmﬂ-
arey aviailitile,




GFS satellite

Application 3

GPS tracking (DV mode)

With a GPS receiver, you can send your
curment posiicn indormation o ancther radio.




Application 4

Internet access (DD mode)®

In DD mode oparation, you can accass 5o

e Intamed vl a D-5STAH Inlammsat l;|F!||E'-|'.IF!|!|I
Connact a PC wath the D=1 and you can

mrowsE welk Shas oF chack a-mail.

N

)




Application 5

IP camera (DD mode)

You can tranemit e mages in DD
moda and walch reakbimg images
10N B remdte Ao,

Repeater E




Add the Internet

Iinternet connection®

Tha Internat gateway allows linking of D-STAR
repealar SHes over the Inlermel. You can uplink 1o
your local repeater and downlink frem a remole
repealer, even lrom a loreign couniryl

—

INTERNET
o§r




Internet connection®
The Internet gateway allows linking of D-STAR

P ; repealer siles over the Internel. You can uplink 1o
Dlgltﬂl . {w mude] your local repeater and downlink from a remote
Analag audio is modulated to a digital repealer, even lrom a foreign country!

sgnal and transmitted n the digital mode
signal by the D-5TAR radi

GPS satellite

Repealer B E

Rary— é
and shor data messages

arg avaiablo,
GPS tracking (DV mode)

With & GPS receiver, you can send your
curmant position informaticn 1o ancther radio.

Short data message
(DV mode) ;
- L ",

2

= Mo mebrehors miy ey deordng o Spepolic counfiresd” oo,

Application 5
IP camera (DD mode)

. You can transmit e images in DD
: moda and watch reakime images
' from & remote locaiion,

Internet access (DD mode)*

e In DD moda oparation, you can access to
| the Imibermied via & D-STAR Infemet galewsy.

' + Coanedt a PG owith the 1D-1 and you can
*»  browse web sitas of check e-mail,
+I

Internat
eeaanss DV mode (4.8kbps)
sesasss DD mode (128kbps)
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Software

* |COM - Gateway
e D-Plus — Linking — AA4RC

o D-RATS — files, documents, images, email, chat, GPS
e D-PRS - APRS

e D-Chat

e DVTool - Dongle

» Programming for Radios 80AD/880H



http://www.d-rats.com/
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Let's get
down Into
the aetalls!
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Operation
 Basics
 FM — Select Frequency and PTT

* DV Mode (Digital Voice) - All users and
repeaters-must be registered with the D-
STAR system

» DV Mode — it Is best that the radio IS pre-
programmed by-the user based on-call
SIgns



)ﬁrsmn . |
“=_ \Who / Whathas a
“Call Sign™?
o Individual Hams —W5HMN
*D-STAR repeaters — KESRCSXxy

* D-STAR gateways — WoT I Txxy
¢ D-STAR tools— K5CTXXxxy

» Reflectors are special - REFxxxyz
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What'do | heed to know to

communicate using DV?

e DV Simplex is the easiest - CQ

¢ Repeater Use -

» The call sigh of the repeater
(or HAM)

¢ Your own call sign
» The call sign of the first'repeater

¢ The call sign of the gateway

URCALL

MYCALL
RPI1
RPT2
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What else do | need to know?

The ID of the repeaters to be used in DV'mode

23 ctm XXXXXXXA Echo XXXXXXX E

70-cm YXXXXXXB Status XXXXXXX
2.m XXXXXXXC Link XXXXXXXL
Unlink  xxxxxxxU

Gateway, XXXXXXXG
Repeater  /XXXXXXX (UREALL)



Examplel

BV Mode
m FE g
W5HMN
In Memory

URCALL © = CQCQLQ Who can hear?
RPT1 = N/A

RPT2 =1 N/A

MYCALL = W5HMN Anyone on frequency!

In digital mode

PTT

Local Simplex



ExampleZ
BV Mode

m T

WSHMN., ~ KESRCS 70cm

In Memory
URCALL = = CQCQCQ Who can hear?
RPT1 = KE5RCS B
RPT2 =+ N/A Anyone monitoring
MYCALL- = "W5HMN KE5RCS B

In digital mode

PTT

Using a Repeater



Example3
PV Mode

m e

KI1LGJ » KE5S5RCS #0cm ?
In Memory
URCALL = = KVoV Who can hear?
RPT1 = KES5RCSB
RPT2 =+ KESRCS G Anyone monitoring
MYCALL = 'K1LGJ] KE5RCS B & ?

In digital mode

PTT

Call Sign Routing



Example4
BV Mode

m ;o

KI1LGI » KESRCS 2m K5CTX 70cm % WS5HMN
In Memory
URCALL = /KECTX B Who can hear?
RPT1 = KE5SRCS C o
RPT?2 — . KESRCS G Anyone monitoring
MYCALL = 'KI1LGJ KESRCS C

K5CTX B

PTT

[ Repeater Routing
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Examples o
PV Odeﬂ/’ ’%;g%

l ] : ) \&f!

AH2H KESRCS C REFQO5C

In Memory
URCALL = REFO005CL Who can hear?
RPT1 = KESRCS C o
RPT2 = . KESRCS G Anyone monitoring
MYCALL = AH2H KESRCS C

REF005C
Reflector - Linking

PTT



Example©
BV Mode

WALKMA KESRCS C

In Memory
URCALL = = W5TSN Who can hear?
RPT1 = KE5RCS C o
RPT2 = N/A Anyone monitoring
MYCALL = 'WALIKMA KESRCS C

REFO05C

PTT

L.ocal Area Call
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Examplet o
PV Odeﬂ/’ ’%;g%

1_ 3 ': | \\‘f!

WALKMA KESRCS C REFQO04B

In Memory
s & : Who can hear?
RPT1 = KES5RCS C
RPT2 = KESRCS G N/A
MYCALL = WALKMA

PTT

Reflector - Unlinking
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S
m l WS

WALKMA KESRCS C

URCALL
RPT1
RPT2
MYCALL

PTT

Example ™/
PV Mode @é@
u’i| M
: «—é“’é—:
l ——=___ WY\
i
REF004B
In Memory
= KESRCS| Who can hear?
= KE5RCS C
= . KE5RCS G N/A
= 'WALKMA

Status - Inquiry



URCALL=
RPTL .=/
ARPTZr :,/

MYCALL=

)
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http://www.dstarinfo.com/Calculator/DSTAR Web Calculator.aspx
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DEMOs
*DONGLE

«|COM-91AD (HT)



