
Washington Digital Radio Enthusiasts

Getting the most of your 2nd

generation D-STAR transceiver with 
the Spokane D-STAR repeater
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WHAT IS D-STAR?

BASICS

• Real-time digital voice encoding and decoding 

specifically designed for Amateur Radio.

• End-to-end digital routing of voice and data 

simultaneously.

• Encoded at the microphone, decoded at the speaker.

• Robust Internet based infrastructure to route voice 

and data streams.

• DPLUS added Many features, including linking and 

reflectors.



Some FAQs

Q:  How come we can’t have D-STAR on the analog repeater system?

A:   D-STAR is all digital.  FM receivers would only hear hissing.

Q:  How much bandwidth does D-STAR use?

A:  Voice uses 1200 bps, Data uses 1200 bps for a total bandwidth of 2400 bps modulated over 

the air with FM using a 6.25 khz wide swath of the spectrum.

Q:  Is D-STAR secure?

A:  NO! FCC rules do not allow encryption to conceal messages.  Anyone can hear what you say and 

see what you type.

Q:  Why do the ICOM D-STAR capable transceivers cost so much?

A:  Patented technology used, No real competitors until recently, it’s ICOM.  Other manufacturers 

could make a low-cost D-STAR transceiver, but none have.





2ND GENERATION 
TRANSCEIVERS
• Transceivers with “DPLUS Features”

• ICOM radios with “To” and “From” fields 

in the display.

• Has DR memories

ID-31

ID-51

ID-5100

IC-7100

$295

$495

$600 to $850

$1,275



REPEATER HARDWARE

• 443.125 Mhz DV “B” module

• 1293.3 mhz DV “A” module

• ICOM IC-9100

• ICOM ID-1

• 1249.0 DD transceiver

• ICOM ID-1 Only

• Would be a great for emergency 

services! 

• No 2M DV “C” module

• Gateway computer, Linux, Robust

• Site Host: SHMC/Providence

:



Many cavity filters

:



ANTENNAS
Tom-K7TNS is touching the 1.2 ghz D-Star 

antenna, Directly behind him is the 440 D-

Star Antenna. Both mounted on stainless 

steel masts.

:



COVERAGE



COVERAGE



COVERAGE

KB7ARA 

Repeater

Coverage

W4LKS 

Hotspot

Coverage



WHAT DO I NEED?
D-STAR Transceiver

Register your callsign

Good Options:

• SD Card to record QSOs and transfer files. 

• Computer for programming frequencies

• RT Systems Software and cable for 

programming

• DVAP



AUTOMATIC LINKING
Normal Schedule:

Monday thru Saturday, 6am – 10pm  Connected to WA reflector, Module C (REF035C)

Sunday, 6am – 4pm  Connected to WA reflector, Module C (REF035C)

Automatic reconnects at 9am, Noon, 3pm, 4:10pm

Regular Nets:

Saturday, 7pm Pacific – Saturday Night D-STAR net, REF035C

Sunday, 5pm Pacific – International D-STAR net, REFO001C



Before “DPLUS Features” 
were added

▪ = Single Space Char MYCALL W4LKS▪▪▪

URCALL CQCQCQ▪▪

RPT1 KB7ARA▪B

RPT2 KB7ARA▪G



Using “D-PLUS Features”

2nd Gen Transceivers

Separate TO and FROM memory banks

URCALL TO CQCQCQ▪▪

RPT1 FROM KB7ARA▪B

RPT2 KB7ARA▪G



What Goes In The TO Field?
CQCQCQ▪▪ TX to the repeater, no callsign routing

W4LKS▪▪▪ Callsign route to W4LKS wherever he is

WR7KCR▪▪ Callsign route to WR7KCR Repeater

Interrogate command (▪▪▪▪▪▪▪I)

Unlink command(▪▪▪▪▪▪▪U)

Echo Command (▪▪▪▪▪▪▪E)









LINK COMMANDS:

…go in the TO field

KB7ARABL

If Repeater

Repeater

Call

Module L = Link

KB7ARA B L

Modules:
A = 23 cm (1.2 Ghz)
B = 70 cm (440 Mhz)
C = 2 m (150 Mhz)

If Reflector

Repeater

Call

Channel L = Link

REF035 C L

REF035CL

Channels:
A thru E



REFLECTORS
Data center computers with extremely high 

speed Internet connections.

Some popular reflectors:

REF035  Washington State Reflector – Most activity on channel C

REF001C London, world wide mega-reflector

REF030C  Georgia, Wide use



DEMONSTRATIONS

Status Interrogation:

IC-7100

ID-51

TO ▪▪▪▪▪▪▪I

FROM KB7ARA▪B

(RPT2) KB7ARA▪G



DEMONSTRATIONS

Echo Test:

IC-7100

ID-51

TO ▪▪▪▪▪▪▪E

FROM KB7ARA▪B

(RPT2) KB7ARA▪G



DEMONSTRATIONS

Unlink From Reflector:

IC-7100

ID-51

TO ▪▪▪▪▪▪▪U

FROM KB7ARA▪B

(RPT2) KB7ARA▪G



DEMONSTRATIONS

Link to Reflector:

IC-7100

ID-51

TO REF035CL

FROM KB7ARA▪▪

(RPT2) KB7ARA▪G



DEMONSTRATIONS

Link to Reflector REF001C:



DEMONSTRATIONS

Callsign Routing:



DASHBOARD
Status in real-time

https://kb7ara.dstargateway.org

:



APRS LOCATION
If user has DV-A mode turned on

Turn on GPS-A mode (DV-A mode) to report 

your Lat/Long each time you key up.

The KB7ARA repeater will also report your 

Lat/Long info to aprs.fi within seconds.

Turn APRS Beconing on – Get yelled at.

:



LAST HEARD LISTS
http://www.dstarusers.org

Key up with “VIS▪▪▪ON” in TO field

to turn on reporting for IRCDDB

last-heard lists.

:

http://www.dstarusers.org/


REGISTER YOUR 
CALLSIGN

http://www.dstargateway.org/D-Star_Registration.html



REGISTER YOUR 
CALLSIGN

http://www.dstargateway.org/D-Star_Registration.html



D-RATS Messaging

• Messaging app for use with D-STAR

• Supported by the KB7ARA gateway

• Makes use of the 1200 bps data stream that 

accompanies every D-STAR transmission.

• Excellent for Emergency Communications



D-RATS Chat



Emergency 
Communications 
Capability

• Repeater/gateway on UPS + Generator emergency 

backup power

• SHMC/Providence hardened Internet connection

• SHMC/Providence full support

• File Transfer and messaging at 1200 bps using any  

2nd Gen transceiver and D-RATS.

• 3600 bps using Anniversary Edition of ID-51

• Repeater supports 128 kbps DD on 1.2 ghz for use 

with ID-1 DV/DD Transceiver



OTHER D-STAR 
ACCESS METHODS
DV Dongle

• Has AMBE Chip

• Turns computer into D-STAR transceiver

• Requires NO D-STAR Radio

DV Access Point (DVAP)

• No AMBE chip

• Makes a mini D-STAR Simplex hotspot

• Still requires a D-STAR Radio

From Internet Labs – Robin Cutshaw-AA4RC

$200

$270



FORTHCOMING
NW Digital Radio

http://nwdigitalradio.com/

Connect Systems

CS7000@yahoogroups.com

:

$250

$400 to $500



THE END
Washington Digital Radio Enthusiasts


