Amateur Radio Digital

Modes: An Overview
Connecting the World with Bits and Bytes



What Are Digital Modes?

Definition: Digital modes use computers or Digital Signal Processors (DSPs) to encode information
(voice, text, images, data) into radio signals.

Why Digital?

Improved Clarity: Often clearer than analog, especially in noisy conditions.

Efficiency: Can send more information with less power or bandwidth.

New Capabilities: Enables text, images, GPS data, and computer-to-computer communication.
Global Reach: Many modes link to the internet for worldwide connectivity.



Popular Digital Voice Modes

DMR (Digital Mobile Radio):

Commercial standard adapted for ham radio.

Key Feature: TDMA (Time Division Multiple Access) allows two simultaneous conversations on one frequency.
Networks: BrandMeister, DMR-MARC — organized by "Talkgroups."

Benefit: Efficient use of spectrum, often very affordable radios.

D-STAR (Digital Smart Technology for Amateur Radio):

Pioneering ham-specific digital mode from Icom.

Key Feature: Unique "Callsign Routing" allows direct calls to specific hams worldwide.
Networks: Uses "Reflectors" for global linking.

Benefit: Advanced linking capabilities.

Yaesu System Fusion (YSF) / Wires-X:

Yaesu's digital mode.

Key Feature: AMS (Automatic Mode Select) for seamless switching between analog FM and digital C4FM.
Wires-X: Internet linking system using "Nodes" and "Rooms."

Benefit: Excellent audio quality, easy analog compatibility, user-friendly linking.



Popular Digital Data Modes (1 of 2)

FT8 (Franke-Taylor design, 8-FSK modulation):

e Key Feature: "Weak Signal" mode — designed for making contacts with very low power and poor band

conditions. Automated, short contacts.
e Use: Extremely popular for HF DX (long-distance contacts) and contests.

APRS (Automatic Packet Reporting System):

e Key Feature: Real-time transmission of GPS data, messages, weather, and telemetry.
e Use: Tracking vehicles, emergency communications, weather reporting.

SSTV (Slow Scan Television):

e Key Feature: Transmits still images over radio.
e Use: Sharing photos, especially popular during International Space Station (ISS) passes.



Popular Digital Data Modes (2 of 2)

Packet Radio (Traditional):

e Key Feature: Sends digital data in "packets" with error correction.
e Use: Still relevant for robust data transfer, often underpinning APRS and Winlink (radio email).

PSK31 (Phase Shift Keying, 31.25 baud):

e Key Feature: "Keyboard-to-keyboard" real-time chat. Very narrow bandwidth.
e Use: Casual conversations on HF, highly efficient for low-power operation.



Getting Started with Digital Modes

Equipment:

Radio: A digital-capable radio (e.g., DMR, D-STAR, Fusion HT/mobile).
Computer Interface: For data modes, a soundcard interface (e.g., Signalink, Rigblaster) connects your radio to a

computer.
e Hotspot: A multi-mode digital hotspot (e.g., Pi-Star, OpenSPOT) can connect most digital radios to the internet,
bypassing local repeaters.

Software:

e Voice Modes: Radio-specific programming software.
e Data Modes: WSJT-X (for FT8), FLDigi (for PSK31, RTTY, etc.), Direwolf/APRSISCE (for APRS). Many are free!

Resources: Local ham clubs, online forums, YouTube tutorials, manufacturer websites (Ilcom, Yaesu, Anytone, etc.).



Digital Modes Comparison (Voice)

Feature

Open Standard?

Yes (ETSI DMR)

Yes (JARL, except AMBE codec)

Yaesu System Fusion

No (Proprietary Yaesu)

Cost Very Affordable Highest Mid-range

Seamless Analog/Digital,
Primary Use Talkgroups, Commercial roots Global Routing, Ham-centric Rooms
Capacity 2 conversations/freq (TDMA) 1 conversation/freq 1 conversation/freq

Programming

Complex (codeplugs)

Moderate (routing logic)

Easiest (AMS, intuitive
Wires-X)

Manufacturers

Many (Anytone, Motorola, TYT etc.)

Few (Icom, Kenwood)

Only Yaesu

AMS (A/D Auto)

No

No

Yes

Direct Calls

Private Calls (ID-based)

Callsign Routing (global)

No (Hotspots can bridge)




Questions & Discussion

What digital modes are you most interested in trying?
Do you have any experiences with digital modes to share?

What challenges or opportunities do you see with digital modes in amateur radio?



