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DV — - Combine

d voicme-and-d'a{téfr'ﬁode

DD — Digital Data - High-Speed data-only stream

Digitization is performed by a device called a
codec, stands for coding-decoding



ig| ng the! AMBE 2020
codec AMBE stands for Advanced Multlple Band Encoding
and 2020 designates the particular variation used by D-STAR.
(Detailed technical information about AMBE 2020 is available at
http://www.dvsinc.com/products/a2020.htm).

Digital Data (DD)
In this mode, the voice signal Is dropped and the packets are
dedicated completely to digital data. The packets sent across the
air link at a raw data rate of 128k bps, but since that includes the
packet header and the delay between packets, the net data rate
IS somewhat lower.


http://www.dvsinc.com/products/a2020.htm
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D-STAR DV D-STAR DD

Voice Codec 2.4k bps AMBE None

Data Speed 1200 bps 128k bps (raw)
Data Format  8-bit ASCI|I 8-bit ASCII
Data Interface RS-232 or USB 1.0 Ethernet bridge
Bandwidth 6.25 kHz 130 kHz

Frequency Any VHF/UHF band 902 MHz and higher
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Dlgltalv ce - Digital Data

Overhead
Pct
Bytes
.
DV 51 1056 1107
(Dn?in data)? 51 66 117 51 43.5
DD

(max data)? ol 1520 1571 ol 3.2

1 - the header size is rounded up to the next full byte because of the 15-bit sync field
2 - data size includes the terminating checksum (see error detection)
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D-STAR Packet Header

Sync  Control |dentification %rrnr m—
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A bt j 1 byyte each g Iytes each 4 bytes
15 bit 2 bytes

Error Correction (convolution - Viterbi)
Interleave (matrix swap)
Scramble (distribute ones and zeros)



Digital Voice = Digital Data




ID-RP2C | Repeater Controller, 4 Ports Port
RP2D 1.2GHz, 128k Digital Data (DD) 1
RP4000V |440MHz Digital Voice (DV) 2
RP2000V |144MHz Digital Voice (DV) 3
RP2V 1.2GHz Digital Voice (DV) 4




SYSTEM OVERVIEW
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Module Configuration ——.

Active
Modules

®

RP2C Configuration Software

== - RP2C E = El
Filr Cntion
| Read Write | ?CUM
igs Ry 10
Utility for ID-RP2C S
General Galeway

Lacal RFT

| o IDE[-H

() r"*|_ Port |20318
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“. {2) ' |_ Subnet Mask |255.Eﬁﬁ 255 0
o ] Voica i
Def Gatewsy |0.0.0.0
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Asslsl
Local Eﬂl'-jﬂ_f [~ Use Assist 1 ™ Abways TX
| Usge Local Segr [~ Use Assisl 2

Config |DvvY *rl
= e — I_

Fimware [Revision 1,03 W Use Gatewsy -~ ——
Repeater Call Sign mmmmp caision N7 IP Address [172.16.0.20

Repaaler (D |1 Eart |IIJ'ZIDEI

Communication Setings

IP Address [172.16.0.1

Module
Identificatic:n@
Letters

Gateway
Enable

®



®

Confirm the module

Repeater Module Frequency Selection

% ID-RPA00OV B

Fie(F) Option{Q)

Qsom  Utility for ID-RP4000V

Revision.1.0
(C) 2005 lcom Inc.

. ~Information
is correct Model:  ID-RP4000V (UHF VOICE Repeater)
g Fcvision: 1.0
SUM : EGD7
Frequency (MHz)

@

Enter the desired
frequency

RATX Frequency 443 57500 ~—



Digital Voice = Digital Data




ID-RP2 (Zone repeater)

Gateway server ap
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Gateway server Zone tepeatet
(TRUST SERVER) lt;atzv;av servef ] P addess: 172.16.0.
address
4] eth0 (for router)e «10.00.2 i i
5l eth1 (for repeater)»472.16.0.20 NE-EL - ez |
R SEE l Bz
] GBS s B8 ).
Modem ID-RP2

Router /

IP address PortNo. | Protocol
7] LAN: 10.0.0.1 Voice Receive | 40000 UDP

3 WAN: The fixed P address Data Recetve | 40001 TCP
specfied by the ISP | Data sync. 20005 TCP




H System requirements

The following units and/or environments are required
to build D-STAR gateway server.

QO PC
*0S : Linux® (updated)
Compatible distribution;
Fedora Core 2 or Redhat® Linux® 9
Compatible software version
Linux® Kernel 2.4.20 or [ater
glibc 2.3.2 or later
BIND 8.2.1 or later
+CPU : Pentium® grade 2.4 GHz or faster

eMemory  :Atleast512 MB
[ AN board : 2 (NIC from Intef® is recommended)
+HDD : At least 10 GB of free space (incl. 0S

installation)

O Internet line

tive speed®) for both uplink/downlink
*Ask the ISP for effective speed.

*Line speed : 750 kbps or more (recommended effec-

¢ Fixed IP address
+Apply to the ISP to acquire a fixed global [P address.

¢ Router

Following functions are required for the router.

*Hemote access function (the port forward, DMZ etc.)

+Capability of setting a fixed IP address, such as
PPPoE for WAN

+NAT/IP masquerade

+ Static [P masquerade/DMZ

+|P filtering function

* DNS answering function

+ Static DHCP server setting for LAN

*(Class A subnet mask (255.0.0.0) can be set for LAN
(For your information: The router, WRV54G from

LINKSYS, covers all the requirements as above.)
*Ask the |SP for recommended router model.




 Fixed, Routable Internet IP Address WAN

* Router must support Class ‘A’ Port 10.0.0.1 LAN
* Internal Subnet 255.0.0.0

* Router must support Port Forwarding

 PC, with two NIC’s, Linux, as specified

e Unique call required, club call (NOT Trustee!)

Gateway PC and RP2C must be co-located
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Users all have Fixed IP Addresses .
* |P Address only used on device on other side of ID-1
 Radios are transparent bridges

e |P address not used for voice or low-speed data

e Use of multiple ID’s

* Use when multiple radios in use at same time

(ie: ID-800 for voice, ID-1 for data)

e Routing all done by Call Sign, must differentiate

i
i
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GIP - list of known Gateway systems
RIP - list of IP Block reservations for users
MNG - list of users and most recent Gateway

Network Corruption Possible
Detalls in Gateway Class




— Bund System

— Test & Validate with lcom Test System
— Completely clear the system

— Change to Production SERVER

— Reboot

— Test & Validate

Importance of Validation on Test System vs. Production
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The "|nV|5|b|e mode D STAR IS the system backbone Wlth WhICh
repeater systems are connected together. Backbone connections can
be made by any combination of Internet (a broadband connection is
required) or radio links. Users do not use the backbone directly, it is
only used by the D-STAR repeater gateways.

Gateways communicate over the D-STAR backbone using the
Asynchronous Transfer Mode (ATM) protocol. The backbone operates
at data rates of up to 10 Mbps, depending on the connection available.
If the radio link backbone is used, signal bandwidth can be as high at
10.5 MHz, so these links are restricted to the amateur microwave
bands.

lcom currently provides a 10.7 GHz microwave point to point radio link.



Zone

2 A22222

[
47 T
‘ ‘ / s
Repeater 1 Repeater 2 /,AreaS
: A11111 (Gateway)

Repeater 4
: Addd44

Repeater 3 /fArea 4

1 A33333
. "%//‘ .l

Station A
w2027

Station B
tA2222B

J Internet
\networky

v What is the area?

The Area is the communication range that is
covered by a local repeater.

A Local repeater is called an area repeater in
the D-STAR system.

to another Zone

0 The setting when Station A is call-

ing Station B ing a CQ call in area 1
UR ' A22228 UR : CQCQCQ
R1 1 A22222 R1 . A22222
R2 : NOT USEQ R2 : A1
MY ' A2222A MY 1 A2222A

0 The setting when Station A is mak-

7!
Station C
: A4444C

v What is the zone?

The Zone is composed of several areas, that
are linked by the 10 GHz microwave signal.

The areas 1 to 4 make up a zone in the exam-
ple above.

0 The setting when Station Ais call-

ing Station C

UR ' Ad4440
R1 : A22222
R2 : Ad4444
MY ' A2222A
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ol Repeater 3 condlitg

oo g - A33333 Y v Area d o000 og]
\

.'r{
! Area 3

Repeater1 /s l Repeater 2 / , (Gateway) 5 Repeater 4
AT : A22222 ./ / . = : Ad4444
Al S . B
Station A p— :
- ADD9OA Station B
: A3333B

Repeater 5
: B55555

J

Repeater (Gateway) Repeater 7
566666 : B77777 /
& /17/’“;‘ S /‘r

O The setting when Station A is call- O The setting when Station A is mak- O The setting when Station B is call-

Repeater 8
: B83888

Station C
: B6666C

ing Station C ing a CQ call in area 8 ing Station C

UR : B6666C UR . /BBBEAE UR : B6666C

R1 ' A22222 R1 ' A22222 R1 ' A33333 G
R2 : A33333 G R2 : A33333 G R2 : NOT USE*

MY  A2222A MY L A2222A MY : A3333B



2400 Voice

1200 FEC on Voice Only

1200 Data

DV Mode

128K Data

DD Mode



Digital Voice = Digital Data
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D-STAR Data

Slow-Speed
Applications
RS.232 - Short Message
or USE - Keybhoardto
Keyhoard

1200 hps

—
' ' High-5peed
Applications
. ; _ Ethernet - File transfer
omputer running -Webh paaes
Terminal emulator, Web 128 kbps i} El]]ﬂill J
hrowser, of FTP software - Streaming

audio



Digital Data

* GP5-A code details :
Your own call sign

Unproto address lime stamp  h; H.IM.S (Hour/Ninute/seccnd)

_ z; D HM (Day/Hour/Minute)
Time stamp
Latitude
Longitude
Data sxtension
/ / Comment
/

JAIYUA-1>GPS-AIC-2820:/002338h3437.38N/1 3534.24E:‘Uﬂﬂfﬂﬂﬂfl am here! Can you watch me?

\ \ GPS-A symbol (Car)




Digital Voice = Digital Data

Applications
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> E-Mall
> Internet
> Digital Data

> Forms
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by Moe Wheatley - AE4JY

http://www.moetronix.com

Open Source/Design

DVX Digital Voice Transceiver '

by AEZAIY
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by Robln Cutshaw AA4RC"

Replaces D-Star Controller or extends distance between controller and repeater modules

Adds
Echo Test
Multicast
Voice Mailboxes

encodes and decodes
raw D-Star frames
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D-PRS® to APRS
APRS to D-PRS® S 8
Rich Painter, ABOVO u.,:f) 0555%5} S o

> D-STAR Monitor

Server based software package
Display user status



« Digital Data

» www.dstarusers.org
Additional Stats for SYSOP

»D-STARLet

A Web-based text messaging application
Uses D-STAR Digital technology

Dean Gibson, AE7Q
www.dstarlet.com



= TARC D-StarLet - Control Panel - Microsoft Internet Explorer =] x]

File Edit ‘iew Favorites  Tools  Help | #
eﬂack - @ - Ej @ Ié‘p%arch ikFavor’ltes @‘ 8- ,};"‘; Jﬁ
F;.'cldréss-@ http:#f192. 165.1,26: 808000 StarLet fMain. jsp? _Action=lpdates,_Delay=10 j Go |Links |% -
I-”TEUQ -
TARC - Control Panel A ",
3 0 & =
[ 35 @
2006-08-12 18:16:04 ""%% &
Mnce
Servlet is running; m comnected as KG4MPU to D-Star (@ COM1:9600 THE

Refresh every [io | seconds Wi
| Create Message m

Routine 2006.0812-1706.09901 w4MD

IS Routine 2006.0812-1708.40929 WékD

D Routine 2006.0812-1727.04235 w4MD

Pr1or1ty 2006. 0812 1813 36350w4MD
Routine 2006.0812-1434.33572 w4AMD
Routine 2006.0812-1643.38178wW4AMD
Routine 2006.0812-1706.37301W4MD
Routine 2006.0812-1756.36614 wAMD

& 0one [ [ [ [ Internet



A keyboard to keyboard chat application for
Windows.

Multiple stations simultaneously on a single
simplex or repeater channel.

Brian Roode, NJ6N
http://njén.com/dstar/dstar_chat.nhtml
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dChat nj6n

Communic

ation Port Settings

|EI]I'-'I1 ﬂ |EIEI]I] ﬂ Connect | Disconnect | Save | Print |
Call Sign Port Status Last Heard Receive Window
[ Logistics [ COM1 opened. |[7/21/2007 10:59:-19 ]| Clear | Font | mColor | RxBeep
10:12:10 Ak 10:07:06 Al OPS CHIEF= IC DE OPS: PLEASE GIWE ETA OF EMS TO OFPS ONM SCEME. EMD. BN
10:12:43 Ak 10:05:58 Al Command= OPS EMT ENROUTE
10:13:25 Akt 10:08:13 AM: EQOC= Command, Apco in area... ETA S min
110:13:25 Ak 0:05:13 Ak EOCE KGAHEN JAMES CALHOUN COLNTY EMA DISASTER EXERCISE
10:14:18 Ak 10:07:32 AM: Commands= STAGING ALSO NEED SAWY OPERATOS EMROLUTE TO AREA,
10:14:40 Akt 10:02:36 AM: OPS CHIEF= IC DE OPS: PLEASE GINWE ETA FOR EMS AMD ALABAMA POVWER & GAS.
EMD.
10:15:34 Akt
10:08:458 AW Command= OPS EMS |5 M STAGING
10:16:09 AW 10:10:57 A EQC= Command, Alagasco 5 min ETA in area
10:16:22 Akt 10:09:36 AM: Command= AL POWER I 3 @COMARND
10:17:15 AW 10:12:11 AW OPS CHIEF= IC DE OPS: SEMD EMS TO NE CORMER OF FRAMCIS, UPFPER PARKING LOT
ASAR. EMD. J
10:18:47 Al 10:12:01 Ab: Command= (Command) KGAWMNY- DAWID
10:19:58 Al
10:14:48 AW Staging= (Staging) KI4DWE- Lisa
10:20:44 Ak 10:15:40 AW OPS CHIEF= IC DE OPS: MEED ID TAPE TO THE SCEME TO ID TRAILERS THAT HAVE
BEEM CHECKED. EMD. |
Text fo Sand
Timestam
¥ Send Periodic QST|10 ~| Minutes [ ShowQsT [ ShowGPS o : teColor |  Recall | Send |

[KI3N - Ken -

Command Post Logistics

stert|| 4 @ 9D 5

| o-! dChat njén

;;{_ACDSEE Classic - i

1.2.1 [c] 2007 Brian Roode, HJEGM njbnigizoara.org

W
8o

Y-S

=121 x|

14:44 FM

4
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»>Java based Lo
Application monitors the serial data port for text commands or queries

e Command List

Enter "?D*enter command here?"
o fon =list of important phone numbers
* info = list of available commands
e rptrs = list of area repeaters
 ufo = current space weather conditions
e WX = current weather conditions for your area
 wx4 = 5-day weather forecast for your are



> wdozk@arrl.org
> www.arrl-al.org
> WWW.Icomamerica.com/dstar

ALABAMA

WWW.ARRL.ORG


mailto:w4ozk@arrl.org
http://www.arrl-al.org/
http://www.icomamerica.com/dstar

Digital Voice = Digital Data




IC-91A/D $449 95

ID-800 $609.99
1C-2820 $950.00
ID-1 $979.99

1C-2200 $139.95
IC-V82&V*83 $119.95

UT-118 module for IC-2200,
Ic-U82, & Ic-v82 $189.00

Check for current prices

!

"~ Repeater
ID-RP2000V 2m $1399.99
ID-RP4000V 70cm $1399.99
ID-RP2V 23 cm $1559.99
ID-RP2D 23 cm $1112.99
ID-RP2C Controller $1459.99

Total = $6933.95

+ Antennas, Feed line, Duplexers,
Server, Internet connection.



http://www.gigaparts.com/radioindex.php
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