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D-STAR Overview

» 1999 Funded by the Japanese Government and administered by the Japanese
Amateur Radio League (JARL)

» 2001 Open Specification Published

» Current Implementations
» Digital Voice (with simultaneous low rate data) on 2 meters\ 70 centimeters\ 23 centimeters
» Digital Data (128Kbps) on 23 centimeters
» Backbone (10 Mbps) on 10 GHz. Band (Never really deployed outside of ICOM)
» Internet Gateways

» Currently ICOM only commercial provider of D-STAR equipment outside of
Japan
» Kenwood produces small amount of D-STAR equipment sold only in Japan

» Numerous 3™ Party D-STAR equipment currently available with more in
development

» Utilizes Internet to interconnect D-STAR Gateways
» D-STAR Growing every day




D-STAR Network
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D-STAR
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D-STAR Modulation

» D-STAR modulations are Gaussian Minimum Shift Keying (GMSK)

» Modulation generation is accomplished by directly injecting Non-Return to Zero (NRZ)
data into the frequency modulator with its modulation index set for 0.5 with a Gaussian

Filter

» Results in a bandwidth of 6.25Khz
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Digital Voice Transmissions

» Digital Voice (DV) transmissions are 4800Bps on 2M/70cm/23cm

» Voice input is encoded as a 3600Bps data stream using the AMBE Encoder

» Low Speed Data utilizes the remaining 1200Bps with Forward Error Correction (FEC)

Radio ID
Destination Local Destination This This Station
Repeater Call Repeater Call Station Call Station Call Comment
64 bits/8 char 64 bits/8 char 64 bits/8 char 64 bits/8 char 32 bits/4 char
WS4VA B WS4VA C cQcQcQ NORMC RICH
72 bits 24 bits 48 bits

Alternating Audio/Data




Digital Data Transmissions

Length
16 bits

Radio ID

Destination Local Destination This This Station
Repeater Call Repeater Call Station Call Station Call Comment
64 bits/8 char 64 bits/8 char 64 bits/8 char 64 bits/8 char 32 bits/4 char
WS4VA A WS4VA A cQcaca K3EP EMMETT

Length
16 bits

MAC Src Addr
48 bits

MAC Dest Addr
48 bits

Type
16 bits

Data Frame
128 — 12000 bits

FCS
32 bits

TCP/IP




D-STAR Technical Aspects

» Transmission footprint

>
>

>

>

A\

D-STAR is considered Narrow Band (NB) by FCC based on its 6.25Khz Bandwidth

D-STAR frequency assignments are currently being assigned on the “Split” or
interleaved channels between the typical FM repeater frequencies.

2M D-STAR frequency assignments are currently being assigned between Analog 2M
FM due to its NB footprint. 10Khz separation from Analog FM repeaters

70cm & 23cm D-STAR frequency assignments are currently being assigned between
Analog 70cm FM repeaters and Analog 23cm FM repeaters due to its NB footprint.
25Khz separation from Analog FM repeaters

Typical 2M FM analog repeaters are separated by 20Khz
Typical 70cm & 23cm FM analog frequency assignments are separated by 25Khz

Terrain is always a factor in these assignments
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D-STAR Routing & Linking

» ICOM designed D-Star to be a user routable system

» Allows call sign routing
» Lacks the ability to conduct nets

» DPLUS created by Robin Cutshaw (AA4RC) expands on the capabilities of D-STAR
by adding a number of additional features:

> Link

» Gateways
> Reflectors

> Unlink

» Unlink from current module (Link established and terminated on 2M)
» Unlink from alternate module (Link established on 2M and terminated from 70cm or 23cm)

» Echo Test

» Gateway ID

» Simulcast on all modules
» Dynamic call sign routing
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D-STAR Routing & Linking on

Entries are exactly 8 Characters in length
» All 8 characters are required
> “” depict a space

URCALL : Who you want to communicate with
» CQCQCLAQ_ = General Transmission (ICOM & Dplus)
» /WA3CVB = Specific User you want to talk to (ICOM)
» WA3CVB = Specific User you want to talk to (Dplus) *
» Repeater & Module
» Reflector
» “L, U, E, I”=Speciality Commands (Dplus)
RPT1: This is the input repeater & module
RPT2: This is the output repeater & module or Gateway

MYCALL: This is your personal call sign

* Dynamic routing via Dplus send your transmission to the repeater/Gateway user
was last heard on.




IC-91AD Programming

Memory CH
Frequency Call Sign Bank

e R ol A N N M
145.32000 -DUP | 060000, WSAVA CQACACA WSAVA C WSAVA G
l. S | 14552000 -DUP . 0.60000, 5k, D‘v‘ OM_QS0 CQRCQCA WSAVA C WSAVA G
447 27500 -DUP | 5.00000, 26k, DV  70CM_QSO CQcaca WSAVA B WSAVA G
14532000, -DUP | 060000, Bk, DV  UNLINK U WSAVA C WSAVA G
4 | 14532000 -DUP | 060000, Bk, DV  2M>70CM Cacaca WSAVA C WSAVA B
14532000 -DUP | 060000, Bk, DV  2M>1.2Gh CQACACA WSAVA C WSAVA A
6 | 44727500 -DUP | 5.00000, 2Bk, DV  70CM>2M CQACQCA WSAVA B WSAVA C
44727500 -DUP | 5.00000, 26k, OV  70CM=>12 CQCACq WSAVA B CWSAVA A
8 | 14532000 -DUP | 060000, Bk, DV  2M_DARWI VKSRADCL  WS4VA C WSAVA G
9 | 44727500 -DUP | 5.00000, 25k, DV  70CM_DAR VKBRADCL WS4VA B CWSAVA G
10 | 14532000 -DUP | 060000, Bk, DV  WERNON AATHD CL WSAVA C WSAVA G
11 | 44727500 -DUP | B.00000, 25k, DV  70>UNLIN U WSAVA B WSAVA G
44727500, -DUP | B.00000, 25k, DV  70>JERRY WASCYE WSAVA B WSAVA G
44727500 -DUP | 500000, 2Bk, DV  70>HARRY KI4JVE WSAVA B WSAVA G
14 | 447 27500 -DUP | 5.00000, 25k, DV  70ED WANEZ WSAVA B WSAVA G
44727500 -DUP | 5.00000, 2Bk, DV  70>BUTCH KF4HR WSAVA B WSAVA G
16 | 447 27500 -DUP | 5.00000, 25k, DV  REFO2EB REFO25BL WSAVA B WSAVA G
14532000 -DUP | 060000, Bk, DV  NCRD* REF025CL WSAVA C WSAVA G
18 | 14532000 -DUP | 060000, Bk, DV  REF025C REFO25CL WSAVA C WSAVA G
19 | 14532000 -DUP | 060000, Bk, DV  GERMANY DABSATCL WS4VA C WSAVA G
14532000 -DUP | 060000, &k, DV DORTMUND DBODDOCL ‘WS4VA C WSAVA G
14532000 -DUP | 060000, Bk, DV  KARLSBAD DBODJ CL WSAVA C CWSAVA G
14532000, -DUP | 060000, Bk, DV  RIMBERG DBOHRRCL WS4VA C WSAVA G
14532000 -DUP | 060000, Bk, DV  GRANDSBE DBORDHCL  WS4vA C WSAVA G
14532000 -DUP | 060000, Bk, DV  GERMANY DBOSATCL WS4VA C WSAVA G
14532000 -DUP | 060000, Bk, DV  GERMANY DFOHMBCL ~ ‘WS4VA C WSAVA G
14532000 -DUP | 060000, Bk, DV  COURBEVO F1ZPLCL WSAVA C CWSAVA G

|A
|




Making a Contact: Simplex

> General Call Calling CQ
. alling
> Your.Call. cQcQcQ Round tables/Nets
» RPT1: Most Common
> RPT2:

» My Call: NORMC

» Specific Station

» Your Call: KI4JVE When other station is using callsign squelch
> RPT1: Send Message
» RPT2:

> My Call: NORMC




Making a Contact: Local Repeater

> General Call Calling CQ
. alling
» Your Call: CQCQCQ Round tables/Nets
> RPT1: WS4VA..C Most Common
> RPT2:

» My Call: NORMC

» Specific Station

» Your Call: KI4JVE When other station is using callsign squelch
> RPT1: WS4VA..C Send Message
> RPT2:

» My Call: NORMC




Making a Contact: Zone Repeater

> General Call Calling CQ
. a
» Your Call: cQCQcCQ Roundtables/Nets
> RPT1: WS4VA..C Most Common

» RPT2: WS4VA..B
» My Call: NORMC

» Specific Station
> Your Call: WANEZ . .
> RPT1: WSAVA. C When other station is using callsign squelch
> RPT2: WS4VA..B Send Message
» My Call: NORMC




Making a Contact: Gateway

» General Call (Source Route) (icom)
» Your Call: /VKS8RADB
» RPT1: WS4VA..C
> RPT2: WS4VA..G
» My Call: NORMC

» Specific Station\User (pplus)
» Your Call: VK8HF
» RPT1: WS4VA..C
> RPT2: WS4VA..G
» My Call: NORMC

» Link to Repeater (ppius)
> Your Call: VK8RADBL
> RPT1: WS4VA..C
> RPT2: WS4VA..G
> My Call: NORMC

Calling CQ
Most like IRLP

Be sure to give reverse routing

Calling specific Station

Don’t need to know other station’s
location (City, Repeater, Freq., ...)

When other station is using callsign
squelch

Send Message

Initial key utilizes “L” in 8th Character /£ umn

All transmissions following must have \¥ "
“CQCQCQ..” in the Your Call ”




Specialty Commands

» Unlink Repeater\Reflector (opius)

» Your Call: ....... U

» RPT1: WS4VA..C

> RPT2: WS4VA..G - 7 spaces followed by “U” in Your Call

» My Call: NORMC - To unlink module from a different module

position 7 identifies module to be unlinked

> Echo Test (icom)
> Your Call: WS4VA..E

» RPT1: WS4VA..C - Repeats your transmission
» RPT2: WS4VA..G

» My Call: NORMC

» Gateway ID (pplus)

> Your Call: WS4VA..I - Announce Repeater Call Sign if no modules
> RPT1: WS4VA..C are linked
» RPT2: WS4VA..G - Announce linked modules

» My Call: NORMC




Specialty Commands

» Unlink Repeater\Reflector (opius)
» Your Call: ....... U
> RPT1: WSA4VA..C

» RPT2: WS4VA..G 7 spaces followed by “U” in Your Call

> My Call: NORMC To unlink module from a different

module position 7 identifies module

» Echo Test (icom) to be unlinked

> Your Call: WS4VA..E

> RPT1: WS4VA..C

> RPT2: WS4VA..G Repeats your transmission
» My Call: NORMC

» Gateway ID (Dplus)
> Your Call: WS4VA..|
> RPT1: WS4VA..C
> RPT2: WS4VA..G

Announce Repeater Call Sign if no
» My Call: NORMC

modules are linked
Announce linked modules




DV Dongle

»The DV Dongle connects to your PC or Apple Mac via a USB port and provides encoding
and decoding of compressed audio using the DVSI AMBE2000 full duplex vocoder DSP
chip.

»AMBE technology is used in all D-Star radios to provide efficient voice transmissions.

» |t is also used in some HF digital protocols by vendors like AOR.

» The DVTool application used with the DV Dongle may be installed and run on Microsoft
Windows XP/Vista, Mac OS X Leopard, or many flavors of Linux.




D-STAR Hot Spot

» Software for Windows that creates a D-STAR 'point of presence' (or hot
spot) utilizing an analog radio and a GMSK node adapter.

» The hot spot creates RF access to the D-STAR network where none
previously existed.

» With a hot spot set up, you can use your D-STAR radio (IC-91AD, ID-92,

etc.) to listen to, and talk on, any DPlus equipped D-STAR repeater or
reflector.

D-STAR Hot Spot - System Diagram
usB

Analog Radio

f
A

. W oewm- .

D-STAR
Repeater




DV Access Point Dongle

»The DVAP, is similar to many of the homebrew D-STAR Hotspots.

»The device is used for simplex operations, but it does connect to the gateway.

» Like the DV Dongle it plugs into your Windows or MAC OS X computers via the computer's USB
port and uses the internet connection to communicate with the D-STAR gateway.

»Very low-power signal at only about 10 mW.

»Similar to the functionality of a simplex Echolink link node.

»2M only
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File Wiew Help

Messages Chat Files | Ewvent Log |

Show ewvent bype: Conkaining kexk: |

Time * Descripkion
[g_’,) 2011-12-29 23:23:02  Station M1K%1-UB is now Online: Online (D-RATS)
[s:’,) 2011-12-29 23:23;:02 Station KK4EYE is now Unattended: Ted in Valdese, NC
@ 2011-12-29 23:23:02 Station 924FZ is now Unattended: Online (D-RATS)
[g_',) 2011-12-29 23:23:02 Skation M1RCW-1 is now Unattended: Online (D-RATS)
@ 2011-12-29 23:23:02  Skation MIRCW is now Online: Online (D-RATS)
B 2011-12-29 23:22:58 MORMC replied to ping From N3TSZ with: Running D-RATS 03,2 (Windows XP
T 2011-12-29 25:22:56 M3TSZ pinged COOQEG [RAT] (Request)
[{',) 2011-12-29 23:22:45  Skation N3TSZ is now Online: Patrick in Chentenharn, PA [Fr20kb]
EZ 2011-12-29 23:21:49 NORMC replied to ping From KC9IL with: Running D-RATS 0,32 (Windows 5P
3 2011-12-29 23:21:49 KC9IL pinged NORMC [RAT] (Request)
B 2011-12-29 2320051 MORMC replied ta ping Fram KCSIL with: Running D-RATS 0,3.2 (Windows XP)
T3 2011-12-29 253:20:51 KCIL pinged MORMC [RAT] (Request)
[s:’,) 2011-12-29 23:19:56 D-RATS Started

B{(=1[Ed

Stations

KCoIL (0001

A M1KXI-UB (00:01

MARCW-1 (D0:01
974FZ (00:02)
K2TIW (00:03)
M1KXD (00:07)
KF4KY (00:07)
SPANDY (O0:07)
MARCW (O0:07)
KK4EVE (00:07)
WICF (00:07)
PALEL (00:07)
KBCID (00:07)

My Status

Online v

Cnline (D-RATS)

K D-RATS: NORMC
File Wiew Help

Event Log

Messages | Chat | Files

[23:23:02] K2TIW: MNow Online: K2TIW Hormell MY (Port RAT) w
[23:23:02] PALEU: MNow Cnline: Online (D-RATS) (Port RAT)
[23:23:02] KQCID: Mow Online: Online (D-RATS) (Port RAT)
[23:23:04] SP1VDV: MNow Cnline: Onlime (D-RATS) (Port RAT)
[23:23:06] KF4IKY: MNow Unattended: Online (D-RATS) (Port RAT)
[23:23:07 ] N1KXJ: MNow Unattended: Online (D-RATS) (Port RAT)
[23:23:33] KCIIL: Mow Offline: Going offline (D-RATS) (Port RAT)
[23:26:39] [RAT] K2TI: [QST] WY Ratflector:
rat.starrsny.org  Port 9000, open for gen. use as well as
emergency fraffic.
[23:27:46] [RAT] 9724FZ: [Q5T] Season Greeting wishing all a
safe and enjovable xmas season de Julien 974F2

Main |

war ]

Guick Messages
Q3Ts

MORMC

= [BX]

Stations
Z4FZ
K2ZTIW (00:01)

M1EXD (00:05)
KF4KY {00:05)
SPINDY (O0:0S5)
MIRCW (00:0S)
M1RCW-1 (00:08
KK4EVE (00:05)
M1KXI-UE (00:08
WATCF (00:05)
PALEL {00:05)
KSCID (00:05)

My Status

Online A4

Online (D-RATS)

NORMC
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Fle  Settings Connect  Disconnect
South Orange Amateur Radio Association
WWw.soara.org

d*Chat

Text 1o Send Delay (ms) |1361 Clear

Quick Send Bulletin Sent! Recall
=

Message 1
Message 2
Message 3 =] 2.1.3(c) 2008 Brian Roode, NJGN ni6n@soara.org

4

Enables text based communications between multiple stations simultaneously.
Works on simplex channel, through a repeater, or through the gateway network.
Works with ALL current ICOM D-STAR radios

Filters GPS data from the message stream.

Random Delay feature helps avoid collisions on active channels.

Bulletin-send feature sends text files with variable pause between lines.
Timestamps can be enabled for RX and/or TX

Optional audible alert for incoming messages.

Simple re-transmission of last line sent.

Customizable Logo and Title Text




D-STAR TV

e | e | B e |y b |1 101 ideo £8Record 3

| Caprure | &

STOP

10-1 Montor

[ Twe [2smei2s0 | & 3

Recaive
DISCONNECT

GMIMNET - 08/09/2008 17:26:54

Step |625%H: v

COME 19200 GM7HHE D1 VIDEOQ AUTOSAVE

Data Type

O DSV
O GPS
@& Unknowsn

1P Address
| 151 Contral |

> SSTV for D-Star Amateur Radios

> Fast Scan Video for Icom ID-1
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D-STAR COMMS

Text Chat

. DStar Comms Pro - 1.1.8
File Status ‘iew Emall Private Messages (PM) Bescon Bullstin Tools Help

DsSTAR

Comms I o
wein | Private Mesages | [
10:52:08 MOTEST > #+* User connec ted using DStar Comms Yersion 1.1.8 ¥+¥
10:52:27 MODQW > Hello MDTEST, what is your QTH?
10:52:48 MOTEST > Hi MODQW, my QTH is North London.. 0
10:53:46 MODQW > My QTH is West London, I am sending GPS data so you can track me on the GPS Tracker Beacon 1
10:54:41 MOTEST > I have you on Google maps, located near Wembly correct? []Beacon 2
10:54:51 MODQW > Yes that correct...
Heard List
Callsign |
MODGW
MOTEST

Beacon Mode

POP 3 Email

» Gateway, Composer, Address Book, Private Messages, Auto Reply, Log, etc.

Heard List
GPS Tracker
GPS Beacon Emulator

Network Node

Send




D-STAR Calculator

2202

United States, Wirginia Stafford WS4WA Gateway

DD A 12938 4000 RPS
DWW A 1282 2000 -12.0000
Dy B 447 2?5[] 5 UUUU
DV C 1452

Link to Repeater |

Awustralia, Morthern Territory Darwin WKBRAD Gateway

D A 1293 4000
D"u"' B 435 7500

For D-5TAFR. INews and Information, checlk out www. DSTARINEFO .com ﬁ—f'ﬂ!ﬂ

I''m near Stafford WA TUSA I'm talking on
TWEAVA (port DV C) and my radio is set to

Before linking, identifiv vourself and vour

145 3200 -0 6000 mtentions.
Link wour local repeater module to
another repeater module,
Stations on both maodules hear each
ather.
I want to link this repeater module to VEESERAD (port DV ) After linking switch back to vour regular programming for this module.

Copwright 2002 Ed Woodrick WA4YITH

neurnm-srnn




D-STAR STATISTICS

Country Systems* Repeaters*
Systems* 885 USA 420 811
Repeaters 1511 Germany 73 102
Countries 36 Italy 64 96
A Modules 225 Japan 58 105
B Modules 664 UK 45 58
C Modules 407 Canada 44 88
DD Modules 215 Australia 21 49

*A system can have between 1 and 4 repeater modules




Milestones & Future

» 1999 - Japanese government funded development of D-STAR and administered by the
Japan Amateur Radio League (JARL).

»2000 - D-STAR standard published.

» 2004 — ICOM begins offering D-STAR “Optional” and D-STAR “Capable” Hardware.
»2005 — WS4VA D-STAR Activated

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

»2009 - First non-lcom D-Star repeater GB7MH, fully linked to the K5TIT G2 network and
D-Plus.

»2009 — First 10M D-STAR QSO'’s

»2012 - First D-Star capable microsatellite is scheduled for launch during early 2012.
OUFTI-1 is a CubeSat and is built by Belgian students at the University of Liege and I.S.I.L
(Haute Ecole de la Province de Liége). The name is an acronym for Orbital Utility For
Telecommunication Innovation.
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File Edt ‘Wiew Favorites Tools Help

¢ Favorites | oy ﬂ Suggested Sites + @] Web Slce Gallery ~

|@Certificate Error: Mavigation Blocked ‘ ‘ @ V = @ v Page~ Safety+ Tools - @v

*»

@ There is a problem with this website's security certificate.

The security certificate presented by this website was not issued by a trusted certificate authority.
The security certificate presented by this website has expired or is not yet valid,
The security certificate presented by this website was issued for a different website's address,

Security certificate problems may indicate an attempt to fool you or intercept any data you send to the
SETVEr,

We recommend that you close this webpage and do not continue to this website.
@ Click here to close this webpage,

@ Continue to this website (not recommended),

® More information

https: ffwsdva, orgfstatus, html eInternet £ - 0 - %
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File Edit Wig Faworites Tool= Help
i Favorites | 5ia B - 2] -

& DPLUS Dashboard

DPL -LTS DaS]j b-‘.:'.lal‘d ] Gateway Status and Control

Registraticn | WwWs54WA Repeater System ODPLUS wersion 2.2g
Linked Gateways / Reflectors
Module Linked to
A unlinked
B unlinked
C unlinked

Remote Users

Last TX

Callsign User Message on Type
Last Heard
Callsign User Message Lazi;‘T}{ Time
2011/12/29
NORMC NORMCZ2651@GMAIL.COM C 17-57-50

Done



D-=STAR

Your Source for D-Star ouerrAL Information!

Home Current Time is 12/31/2011 14:44:20 UTC [Click here to disable refresh]

Last Heard A Time Heard® B Reporting Node'® 325 Unique callsigns heard in the last hour
SQ5DCP 12/31/11 14:44:20 UTC REF032 A 1.2GHz DVD Radom, Poland

JFindU D-Star Maps IV3JDV N 12/31/11 14:44:20 UTC IR3UIC Dongle User DVD Trieste, Italy, Italy

Repeater Directory PUZUBL D 12/31/11 14:44:19 UTC PYZKPP A 1.2GHz Sao Paulo, 5P, Brazil
KF4REN 12/31/11 14:44:16 UTC W4DS| B 440 MHz Lexington, KY, USA

D-Star Solutions PAQWEB 12/31/11 14:44:15 UTC REF017 Dongle User DVD Amsterdam, The Netherlands
NOXIA 12/31/11 14:44:13 UTC KJ4MMC C 2 Meters Ordando, FL, USA

Watch D-Star Grow
IK2ZWFJ 12/31/11 14:44:10 UTC IRZUEZ B 440 MHz Cassano Magnago, Lombardy, Italy

Forums 1Z3LCJ 12/31/11 14:44:10 UTC IR3UIB B 440 MHz Pordenone, ltaly, Italy

Updated Site KB8QGH C 12/31/11 14:44:09 UTC W1DSR Dongle User DVD Holliston, MaA, USA
KAZSCP 12/31/11 14:44:09 UTC WB1GOF B 440 MHz Westford, MA, USA

Joining The Network IW2KVT 12/31/11 14:44:05 UTC IRZUEZ B 440 MHz Cassano Magnaga, Lombardy, Italy

Eﬂggaf:;"]’;’a;jd‘_jm 1 SM7HZK 12/31/11 14:44:04 UTC REF031 A 1.2GHz DVD Unknown
MB6&ST 12/31/11 14:44:04 UTC GB7GD Dongle User DVD Aberdeen, Scotland, UK

Japan D-Star Repeaters PDOMR 12/31/11 14:44:04 UTC REF017 A 1.2GHz DVD Amsterdam, The Netherands
SMTVOY 12/31/11 14:44:00 UTC SK7RMQ. C 2 Meters Linderdd, Skane, Sweden

ﬁ SPSQWK 12/31/11 14:43:59 UTC REF032 A 1.2GHz DVD Radom, Poland

App for Iphones GWOGVY 12/31/11 14:43:59 UTC REF005 A 1.2GHz DVD London, UK

Updated Site DLZAAW 12/31/711 14:43:54 UTC DEODE B 440 MHz Haochblauen, JN37US, Germany
CTZKEV 12/31/11 14:43:49 UTC REF018 B 440 MHz DVD REF018, REF018, Brazil

Nifty E-Z Guide to D- PDOMR. N 12/31/11 14:43:49 UTC REF017 Dongle User DVD Amsterdam, The Netherands

STAR Operation SV1GZL 12/31/11 14:43:47 UTC SV1U B 440 MHz Athens- Mt. Ymittos, H.A.G, Greece

The first published book W1NGS 12/31/11 14:43:47 UTC W1DSR € 2 Meters Hallistan, MaA, USA

on D-Star! IZ6FGP 12/31/11 14:43:47 UTC IR6UCC C 2 Meters Monte Maiella (CH), Abruzzo, Italy

AdChoicss [> DOERW 12/31/11 14:43:45 UTC DBODE B 440 MHz Haochblauen, JN37US, Germany
LA4DSA 12/31/11 14:43:39 UTC SR1UVS B 440 MHz DVD SZCZECIN - Centrum, Zachodniopomarskie, Poland

Used Oscilloscope N4EXW 12/31/11 14:43:21 UTC W4DS| B 440 MHz Lexington, KY, USA

Recon Test Equipment LA3XSA 12/31/11 14:43:14 UTC SR1UVS B 440 MHz DVD SZCZECIN - Centrum, Zachodniopomarskie, Poland

Inc Buy Used GOELO 12/31/11 14:43:14 UTC REF005 A 1.2GHz DVD London, UK

Oscilloscope DGOCC 12/31/11 14:43:13 UTC DMOMW B 440 MHz Mittweida, SAX, Germany

JRIWZ A 12/31/11 14:43:09 UTC REF047 B 440 MHz DVD Japan




Useful Links

> WS4VA
» WSA4VA D-STAR Status Page https://ws4va.org/status.html
» WSA4VA D-STAR Registration Page https://ws4va.org/Dstar.do

» D-STAR Users www.dstarusers.org
» D-STAR Calculator www.dstarinfo.com/calculator.aspx
» NCR D-STAR www.ncrdstar.org




