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Dawn In Amateur

High speed digital mesh networking




Requirements for a new data mode

» Desighed for amateur equipment, not repurposed commercial gear
« Able to operate on any band and modulation method

» Raise the bar on data rates

» Reduce retries by adding forward error correction

» Connect to any transceiver using:
« Mic and Speaker connections on any radio
» Discriminator/Modulator connections if equipped with a data port

» Able to participate in a mesh network



Orthogonal Frequency Division Multiplexing

-

» A spread spectrum technique using bundled carriers

Used in many common data devices:

» Cellular telephones (known as LTE)
 Digital Subscriber Lines (DSL)
» Cable Modems

Occupied spectrum is divided equally between subcarriers
All subcarriers transmit in parallel

Carriers are modulated individually

Efficient use of spectrum by full occupancy

Can be used in point to point or point to multipoint



Introducing OFDM-AB for Amateurs

 OFDM in the audio frequency range (similar to DSL)

« Operates with any FM transceiver and frequency band

» Regulatory compliance achieved using standard FM

» Can be configured for 4 different audio bandwidths

» Data rate dependent on bandwidth and modulation (constellation)

» Automatic adaptation to different bandwiths
* No handshaking required



OFDM-AB Bandwidths on 12.5KHz spacing ?

Narrowband Most FM radios using
Enhanced NB Radios without sharp high end cut-off

Mic and speaker

Wideband Radios with direct modulator
connections

Enhanced WB High end radios with extended
passbands

Data Port

Tested with:FTM-3100, ICOM IC-2000H, Kenwood TK-760H, Kenwood TH-D74, Icom IC-2AT,
Yaesu VR-120, TAIT TM-8100, Kenwood TK981, Kenwood TKR-901



OFDM-AB Data Rates
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Advanced Mesh Network Controller




GPS Module Programming Module



Upgrading an Allstar Repeater for Data

« Simple hardware addition of a HAT to existing Pi

 AMNC provides digital audio path, replaces CM-108 USB module
e Custom Allstar driver replaces USB radio module

» Audio path provides 8KHz PCM from either radio port

« Data and voice modes can co-exist or operate separately

* Two modem data paths:
* Pi UART can be used for AX.25 KISS operation
» Pi SPI provides a higher speed path for UDP frames up to 1500 bytes

» Dual operation enables repeater and link modes
» One port for repeater audio/data, and the other for a data link



Unified Firmware Platform

* Next generation mesh node with OFDM-AB

» Host interface supports SPI for high speed data
 UAR/T supported by USB or Pi Serial port

« Built-in beacon generation and mesh table

* Integrates OFDM-AB transceiver

« Backwards compatible with previous 4FSK modes
« Runs on AMNC or Mini-node hardware

* Open Source
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UFP Development Road Map

e Phase 1 on Nucleo Board

* Phase 2 on Pi HAT (“mini-node”)
Z 4FSK Only Nucleo Board
 PiZero form factor

STM32WL33

/ Phase 3 new hardware mOdUle Nucleo Board
. OFDM-AB mode Pi HAT Module
* Full size Pi HAT

» Allstar compatibity - d—eg
- Standalone mode Rasperry itaT | @ 0T stppor

Other SDR
Platforms & Bands

» UFP supports all phases

Physical Layer
Mesh and Chat
4-FSK mode only

Serial terminal
VT100 Compatible

Phase 2
SPI to Ethernet
Utility
Flash Programmer

Phase 1
+ Serial Peripheral IFC

hase 3
g Unified Firmware SPI to Ethernet
Platform Utility
4FSK and OFDM-AB Flash Programmer

New Modulation New Applications
Mehods Full motion video
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Planned UFP Releases

Q3, 2026 . UFP for Mini-node with KISS, SPI, 4FSK mode

Q4, 2026 . Add AMNC with KISS, SPI, OFDM-AB up to QAM-64, all BW, CRC only
Q1, 2027 FPGA upgrade and addition of custom driver for Allstar and FPGA
Q2, 2027 . Add QAM-128, QAM-256 and FEC using Trellis coding
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More Information/Contact

For more information please visit
www.adrcs.org

Sign the guest book on the web
site
email: info@adrcs.org
Landline: (403) 670-9100
Meshphone: 403-55512

We want your ideas!!


mailto:ve6vh@ve6vh.org
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