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D-STAR Modes

DV – Digital Voice - Combined voice-and-data mode

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

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



Digital Voice (DV)
The D-STAR codec digitizes voice by using the AMBE 2020
codec. AMBE stands for Advanced Multiple 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


Feature D-STAR DV D-STAR DD
Voice Codec 2.4k bps AMBE None

Data Speed 1200 bps 128k bps (raw)

Data Format 8-bit ASCII 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



D-STAR Protocol Basics



D-STAR Protocol Overhead
Overhead

Protocol Header 
(bytes)1

Data 
(bytes)

Packet Size 
(bytes) Bytes Pct 

(%)

DV 51 1056 1107 51 4.6

DD 
(min data)2 51 66 117 51 43.5

DD 
(max data)2 51 1520 1571 51 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)



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



Repeaters



Repeater Modules

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



Repeaters







Gateway









Gateway Requirements

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

Gateway PC and RP2C must be co-located



Gateway Requirements
• Users all have Fixed IP Addresses
• IP Address only used on device on other side of ID-1
• Radios are transparent bridges
• IP address not used for voice or low-speed data
• Use of multiple ID’s
• Use when multiple radios in use at same time

(ie: ID-800 for voice, ID-1 for data)
• Routing all done by Call Sign, must differentiate



Gateway driven by 3 data tables

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
Details in Gateway Class



Gateway Process Overview

– Build System
– Test & Validate with Icom Test System
– Completely clear the system
– Change to Production SERVER
– Reboot
– Test & Validate

Importance of Validation on Test System vs. Production



D-STAR Backbone
The "invisible" mode of D-STAR is the system backbone with 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.

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







D-STAR Data Stream



Data Set Up



GPS-A Mode



Applications



Applications

E-Mail

Internet

Digital Data

Forms



Applications

Text Messaging

Home Brew
______________
______________
______________



DVX DVX -- Digital Voice TransceiverDigital Voice Transceiver
by Moe Wheatley by Moe Wheatley -- AE4JYAE4JY

http://http://www.moetronix.comwww.moetronix.com
Open Source/DesignOpen Source/Design



DD--Star WidgetStar Widget
by Robin Cutshaw by Robin Cutshaw –– AA4RCAA4RC

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

Adds
Echo Test
Multicast

Voice Mailboxes

encodes and decodes encodes and decodes 
raw Draw D--Star framesStar frames



Applications

µSmartDigi™ D-Gate
D-PRS® to APRS
APRS to D-PRS®
Rich Painter, AB0VO

D-STAR Monitor
Server based software package
Display user status



Applications

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



Applications



Applications

d*Chat
A keyboard to keyboard chat application for 
Windows.
Multiple stations simultaneously on a single 
simplex or repeater channel.

Brian Roode, NJ6N
http://nj6n.com/dstar/dstar_chat.html



Applications





DStarQuery
Java based

Application monitors the serial data port for text commands or queries

• Command List
Enter "?D*enter command here?" 

• fon = list of important phone numbers 
• info = list of available commands 
• rptrs = list of area repeaters
• ufo = current space weather conditions
• wx = current weather conditions for your area  
• wx4 = 5-day weather forecast for your are 



Additional Information
w4ozk@arrl.org
www.arrl-al.org
www.icomamerica.com/dstar

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


Backup Charts



Cost
Radios

IC-91A/D        $449.95
ID-800            $609.99
IC-2820 $950.00
ID-1                $979.99
IC-2200          $139.95
IC-V82&V*83 $119.95

UT-118 module for IC-2200, 

IC-U82, & IC-V82 $189.00

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.

Check for current prices

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