
AMATEUR RADIO DIGITAL MODES SOFTWARE

DECODIUM
4.0 · CORE SHANNON

Decode and transmit in FT8 · FT4 · FT2 and 12 more modes, with CAT-controlled radio,
automatic logging, real-time world map and reliable HF chat — all in one smooth, fully

translated app.

15 DIGITAL MODES GPU PANADAPTER 4096-BIN FT2-LINK HF CHAT

CAT · HAMLIB · OMNIRIG · TCI 14 LANGUAGES — 100% TRANSLATED WIN · MACOS · LINUX

LEGEND    ★ flagship feature  ·  [OPT-IN] optional, default OFF  ·  [EXPERIM.] experimental
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02 SUPPORTED DIGITAL MODES

FT8 15 s slot · lock-in down to ~−26 dB

FT4 7.5 s slot · for contests and high density

FT2 ★ 3.75 s slot · reactive asynchronous decoding: reply within the same slot

FT2-LINK ★ Networked HF messaging / chat — under development — see sec. 08

Q65 30A/60B… variants for tropo, EME and weak signals

MSK144 Meteor scatter · 5/10/15/30 s periods

JT65 · JT9 · JT4 Classic slow modes

FST4 · FST4W Narrowband for LF/MF

WSPR Propagation beacon with dedicated dBm power

CW CQ sending in Morse · sidetone, WPM, PTT

RTTY Decoding and log exchange

Log/cluster filters also for SFox (Super-Fox), MSK40, FSK441.

03 DECODING ENGINE

DEPTH & PASSES
▸ Decode Depth Fast / Normal / Deep
▸ Iterative subtraction FT8 decoding (multi-pass) with

strong-signal DT refinement
▸ LDPC + OSD error correction · Fano decoder for slow

modes

WEAK-SIGNAL SENSITIVITY
▸ AP Decode (a priori) · Avg Decode (multi-slot

averaging)
▸ Coherent Average (Q65/JT65, +1…3 dB)
▸ Neural Sync (OSD-aware, +2…3 dB) · Turbo

Feedback (extended LDPC iterations)
▸ Auto Mode — enables Neural/Turbo/Coherent when

needed
▸ Deep decode in TX — keep decoding while you

transmit
▸ Early preview — decodes within seconds of slot end

(~96% within +3 s)
▸ Yield on par with JTDX/MSHV

CPU PERFORMANCE
▸ Configurable decoding threads (auto/manual) with

adaptive scheduling
▸ Low CPU mode for slow PCs [OPT-IN]
▸ Detach Full Spectrum to free up the decoder [OPT-IN]

DECODE FILTERS
▸ CQ Only (CQ / CQ·73 / CQ·RR73 / CQ·RRR) · My Call

Only · Zap
▸ Ghost filter: SNR thresholds, strict-callsign validation,

impossible prefixes
▸ DXCC filter / association

DECODE LIST PRESENTATION
▸ Customizable text color for ~20 categories: new

DXCC/zone/grid/callsign, per band and overall, LoTW,
B4/worked, CQ, DX, 73/RR73…

▸ Bold and row background color per category · Color
boost · Newest first · colored period separator
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04 FT2 — REACTIVE ASYNCHRONOUS DECODING ★

THE FASTEST MODE IN THE FAMILY — 3.75 s SLOT
▸ Incremental decoding every ~100 ms → lock-in and reply within the same slot
▸ Full decode in AutoCQ: hear the weak ones while you call
▸ Adaptive decode CPU-saver [OPT-IN]
▸ Narrow reply decode (±150 Hz window) + band scan 1 cycle out of 4
▸ AP cache rescue — callsigns seen on the band, 30 min TTL [OPT-IN]
▸ Partner-memory anti-QSB: resumes the QSO after a fade instead of restarting from TX1
▸ Skip redundant end-slot decode (lower latency) [OPT-IN]

05 TRANSMISSION & AUTOMATIC SEQUENCER

BASIC TX
▸ Mode selector + quick band bar (160 m → 1.25 cm)
▸ Enable TX (▲) with on-the-fly power (right-click +

wheel → "TX Power %")
▸ Double-click a decoded station → sets DX and starts

the reply
▸ Instant TX on click: starts in the current cycle [OPT-IN]
▸ Animated red TX line on spectrum/waterfall with

propagation wave
▸ Hold Tx Freq · 1st/2nd period slot · split
▸ Six messages TX1…TX6 (Answer CQ / Report /

R+Report / RR73 / 73 / CQ) with Skip / Re-enable
▸ CLEAR · HALT (■) · TUNE (♫) · reorderable TX buttons

with magnetic drag, persistent order

MACROS & TX MESSAGES (SEC. 06)
▸ Quick per-message editor (long-press on TXn): edit,

validation, Standard/Apply/TX
▸ Macro Dialog — 6 macros with %CALL %MYCALL

%GRID %RST %EXCH %73 variables
▸ Contest Mode with Exchange (e.g. "599 001") and

running serial

AUTOMATIC SEQUENCER (SEQ)
▸ Full FT8/FT4/FT2 auto-sequencing with

"decode-then-decide" QSO-completion
▸ Adjustable 73/RR73 signoff cap, separate for

FT2/FT4/FT8 — logs anyway if the partner disappears
▸ Caller retries with per-step hard cap · quick give-up on

strong partners [OPT-IN]
▸ Anti-latch + spurious DXCC filter
▸ Fast FT8 sequences: grace 1200→400 ms,

auto-neutralized under load [OPT-IN]
▸ FT2 async robustness: partner-memory guard, Tx2

resend on stall, post-log RRR guard, adaptive TX gates
[OPT-IN]

AUTOCQ · CALL · DX-WATCH
▸ Repeated Auto CQ — max cycles, pause between

cycles, ALT 1/2
▸ CALL — work a specific callsign: max calls (or ∞),

timeout, 1st/2nd/alternate period, ACTIVE / �ARMED
badge

▸ Armed DX-watch ★ — won't call until the target is
decoded; automatic re-arm (DXCC safety)

▸ CQ filter (▾): CQ only → CQ·73 → CQ·RR73 → CQ·RRR →
OFF

MULTI-STREAM / DXPEDITION
▸ MAM (Multi-Answer Mode) — automatic caller queue (QUEUE + NOW)
▸ MSHV-style multi-stream MAM (Fox/Hound): 2–5 streams in the same slot, orange markers on the waterfall

[EXPERIM.]

▸ DX-Pedition mode — 3-column tactical workspace (Cluster·MAM | Waterfall·Full Spectrum | Signal RX·TX
Macros·Log), giant frequency, Darkcodium theme

▸ Weak-partner signoff boost: more 73/RR73 attempts on weak partners, adjustable SNR threshold and bonus
[OPT-IN]

▸ QSO logging — confirmation prompt at QSO end: call, editable grid, report, mode, freq, UTC times, comment,
cluster spot
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07 WATERFALL · SPECTRUM · PANADAPTER · LIVE MAP

PANADAPTER ★
▸ SmartSDR-style 4096-bin FFTW, GPU-accelerated

(overlay drawn on the GPU path)
▸ Adjustable Spectrum/Waterfall split · free height

resizing · 8-direction handles in window
▸ Continuous zoom · selectable palettes · Color Gain ·

Speed · Peak hold · dBm scale · S-Meter
▸ RX/TX markers, animated red TX line, multiple

per-slot markers in MAM
▸ Click to set frequency · configurable decode band

(Low/High/RX Bandwidth)
▸ Frame-rate 15 / 20 / 30 fps

LIVE MAP ★
▸ Adaptive dual GPU↔CPU engine — runtime

hardware detection; FBO up to 12.5 Hz or Image 3 Hz
▸ Day/night greyline · contact markers
▸ Animated propagation arcs toward the target
▸ Incremental updates · animation paused when the

panel is hidden (CPU 0 in idle)
▸ Zoom + / − / ⌂ · distances in km or miles

08 FT2-LINK — HF MESSAGING & CHAT ★
MODULE UNDER DEVELOPMENT — Open, documented protocol for chat + reliable messaging (ARQ) over HF,
VarAC-style. Password-protected access in public builds.

CONNECTION & PROFILES
▸ One-click connection (HELLO → HELLO_ACK), session

from callsign, validated on-air
▸ Three radio profiles: Narrow (discovery/CQ/beacon) ·

W2300 (fast chat + data, DQPSK 600 baud) · W500
(robust 4-FSK fallback)

▸ Automatic negotiation of the best common profile ·
wide-capture AFC for QSB

▸ ARQ with cumulative ACK + bitmap, smart retry
(ROBUST from 2nd attempt), fair TX queue

CHAT & OPERATOR
▸ Message states Pending / Delivered / Failed /

Received · "is typing" indicator [OPT-IN]
▸ VarAC-style macros/canned messages (INFO, NAME,

QTH, 73, requests, gestures…) + persistent custom
presets

▸ Operator profile (name/QTH/rig/antenna/power/GPS) ·
OPEN/CONTROL/QUIET privacy · block list

▸ Guided QSY (never automatic) + 750 Hz slot machine
with FREE/BUSY/WAIT indicator

▸ Live Listen-Before-Transmit (LBT/CCA) ·
calling-frequency guard

NETWORK SERVICES
▸ Frequency & beacon scheduler: calling freq, QSY range,

UTC schedule, special CQs, periodic beacon
▸ Broadcast / Alert / Path Finder

(SOS/MAYDAY/EMERGENCY…, PING/RTT)
▸ VMail mailbox (inbox/outbox, priority, parking) ·

Digipeater/Relay store-and-forward, hop limit 9
▸ SMTP email gateway: STARTTLS/TLS, password in

system secure store; never in automatic RF [OPT-IN]
▸ File transfer (UTF-8 text ≤ 4 KB, SHA-256) · EmComm

forms (ICS213, SITREP, CHECKIN) · BBS/bulletin
▸ FT2-Link logbook + ADIF export + outbox to

UDP/TCP/N1MM/QRZ/Cloudlog
▸ Passive interoperability with legacy VarAC tags · no AI,

no automatic Internet access

HF GATEWAY (COMPANION TOOL)
▸ HF-over-Internet audio bridge (PCM int16 48 kHz, no

codec) for FT2-Link QSOs without real propagation
▸ Self-hosted relay on the community.ft2.it VPS with

room code — works behind any NAT
▸ Validated with a real QSO IU8LMC ↔ 9H1SR (~18 min,

RTT ~65 ms)
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09 RADIO CONTROL (CAT) · PTT · AUDIO

SELECTABLE CAT BACKENDS
▸ Native (QSerialPort) — direct commands,

auto-baud, 15 radios
▸ Hamlib — 300+ radios, PWR/SWR/ALC telemetry
▸ OmniRig (COM/ActiveX) · TCI (ExpertSDR/SunSDR,

audio via TCI)
▸ Rig search/filter ("Icom, Yaesu, FT-991…") · radio

profiles Load/Save/New/Delete

SETTINGS & ROBUSTNESS
▸ Serial port + Refresh · Baud · Data/Stop bits ·

Handshake · Force DTR/RTS · network Host:Port
▸ Auto-connect at startup · Start audio on connect ·

keep-alive LED · poll interval
▸ Connection watchdog + retry with back-off · stale

CAT state rejection · HRD strict radio match
▸ Diagnostics: one-shot "port busy" banner with a real

suggestion, scrollable error box, automatic recovery

PTT
▸ CAT / DTR / RTS / VOX method · dedicated PTT port

(second serial) · asynchronous PTT
▸ PTT-stuck robustness: best-effort no-throw off with

retry at every TX end

FREQUENCY / MODE / BAND / SPLIT
▸ Live freq/mode/split readout · bidirectional sync · split

none/rig/emulate
▸ Guided QSY + band change → frequency (anti-conflict

during local QSY) · Tune

AUDIO
▸ In/out devices + Refresh · Mono/Left/Right/Both

channel · virtual cable/loopback support
▸ Monitor (MON/STOP) · Monitor OFF/Last at startup
▸ ALC auto-calibration ★ (Hamlib): target 5–60,

"Calibrate ALC" transmits a carrier and adjusts the TX
level; detects drive saturation

▸ PWR/SWR/ALC meters in the status bar · SWR max
blocks TX to protect the PA

▸ TX audio sink park (Windows): zero inter-TX hiccups,
latency < 1 ms

10 INTERFACE · WINDOWS · THEMES · LAYOUT

MULTI-WINDOW / MULTI-MONITOR WORKSPACE
▸ Detachable panels as independent OS windows:

Waterfall, Full Spectrum, Period 2, Signal RX, TX
Panel, Live Map, DX Cluster, QSO Log, Astro, Macro,
Rig Control, FT2-Link, DecoSync

▸ Dock/Detach on every panel · frameless windows
draggable from the header · always-on-top

▸ Persistent per-window state + anti-off-screen clamp if
a monitor disconnects

THEMES
▸ Ocean Blue (dark, default) · Stellar Light (light) ·

Darkcodium (high contrast)
▸ Phosphor/Cyan/Amber/Red accent ·

Compact/Regular/Comfy density (Darkcodium)
▸ "Glass" aesthetics, animations, Qt styles

(FluentWinUI3/Material/Fusion/Universal/Imagine),
High-DPI

LAYOUT
▸ Reorderable top toolbar (long-press = drag), persistent

order + reset
▸ Swappable panels (panel swap) with drag from the ⠿

handle
▸ Configurable Full Spectrum columns: width, visibility,

order, Newest first, reset
▸ Repositionable World Clock — magnetic snap in 6

positions
▸ One-click ready profiles: Balanced / Weak / Contest /

CPU
▸ Layout reset (Ctrl+Shift+L) · F11 full screen ·

collapsible SplitViews · "UI Buttons" tab

OTHER PANELS & TOOLS
▸ Full Spectrum (live decode badge) · Decode Window ·

Decode History · Astro/propagation · World Clock ·
Queue Panel · Signal RX

▸ QRZ lookup: right-click a callsign → qrz.com tab in the
browser

▸ DevOverlay (Ctrl+Shift+F): RHI backend, frame time,
decode rate, uptime, Copy diagnostics

▸ Branded splash + BootLoader · keyboard shortcuts
window
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11 LOG · QSO · AWARDS · DX CLUSTER · INTEGRATIONS

INTERNAL LOGBOOK (SQLITE + ADIF)
▸ Date/Time, Call, Grid, Band, Mode, Sent/Rcvd,

Comment fields · live distance and statistics
▸ Instant search (call/locator/text) + Band/Mode filters ·

inline editing · double-click = set DX
▸ Multi-logbook: New/Load/Bkp/Del with option to

delete the ADIF file from disk
▸ Decode History (DB) — all persisted decodes;

call/band/mode/UTC/limit filters; filtered ADIF export
▸ ADIF Import/Export · Cabrillo export for contests

AWARDS & CONTESTS
▸ Contest Mode: ARRL DX, CQ WW, WAE, IARU, DARC,

FD, SOTA, Custom · Exchange + serial
▸ Ft2.it Award 2026 ★ — "1 point per station",

localized

DX CLUSTER
▸ Live spots over TCP:

Time/DX/Freq/Band/Mode/Spotter/Info, per-mode
badge

▸ Click = set DX · double-click = automatic QSY · direct
call from spot · per-mode filters · Clear

UPLOAD / LOG INTEGRATIONS
▸ PSK Reporter — spots + "heard-by" panel: who hears

you around the world, RX ME/DXCC/KM MAX
▸ Cloudlog (API URL/Key/Station ID + Test) · QRZ

Logbook (API Key + Test, replace duplicates)
▸ LoTW — highlights LoTW stations in the decodes
▸ Built-in community references: PSK Reporter, QRZ,

LoTW, Club Log, WSJT-X

DECOSYNC — TIME SYNCHRONIZATION ★
▸ UTC monitor with Lock / Offset / Drift (Kalman filter)
▸ Three sources: NTP UDP · HTTPS Date · SelfCal FT

(calibration from received signals)
▸ Rolling chart · instant "Sync Now"

12 SYSTEM · RELIABILITY · PLATFORM
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AUTOMATIC UPDATE ★
▸ Version check at startup (silent, 24 h throttle) +

manual "Check for updates…"
▸ "Update available" window with full release notes and

Update now / Later / Skip this version choices
▸ Download with progress bar, integrity check, installer

launch — no download without a click; settings and
logs preserved

CLEAN PERSISTENCE & 100% UNINSTALL ★
▸ All settings in INI files outside the Windows registry

(single "Decodium" root)
▸ Transparent one-time migration + legacy registry

cleanup · no "zombie" values
▸ Uninstall: .ini always removed; personal data (QSO

log) deleted only on confirmation (default NO); clean
app shutdown — no "file in use" error

BUILT-IN ASSISTANCE ★
▸ Self-diagnosis that filters out NON-bugs: outdated

version, clock/NTP out of sync, MAM in FT2, too many
threads, no decodes, missing callsign

▸ Community reporting on groups.ft2.it in the right
language and category, no registration, 7-day
anti-duplicate

▸ Diagnostic log upload + Copy Report; context
(version/OS/audio/rig/errors) attached automatically

LOCALIZATION — 14 LANGUAGES ★
▸ ca · da · de · en · es · fr · hu · it · ja · lv · nl · ru · zh ·

zh_TW — 100% translated interface (0 unfinished
strings)

▸ Translations embedded in the executable · technical
tokens (CAT/CQ/FT8/dB/callsign) not translated

PERFORMANCE & RELIABILITY
▸ 4-level Windows process priority (Normal / Above

normal / High / Realtime ⚠) [OPT-IN]
▸ FT thread cap · Low CPU mode · UI anti-freeze (Full

Spectrum detached at startup) [OPT-IN]
▸ RX/TX audio watchdog · TX watchdog · parked TX sink

(Windows)
▸ Click the clock → immediate NTP sync · adaptive

GPU/CPU Live Map · ready profiles

DIAGNOSTICS
▸ decodium_diagnostic.log — low-priority async writer,

dedup, 5 MB rotation;
INFO/WARN/ERROR/CAT/AUDIO/DECODE/TX/QML
categories

▸ Startup diagnostics
(Qt/OS/CPU/locale/screen/DPI/audio/RAM) · crash
handler · DevOverlay

SECURITY
▸ Two external audits triaged: no criticals, no RCE
▸ Remote web server OFF by default (256-bit token, 401

on non-auth, CSRF/Origin gate) · legacy credentials
removed [OPT-IN]

GPU ROBUSTNESS
▸ OpenGL / D3D11 / D3D12 backends (Windows default)

+ Vulkan/Metal per platform
▸ Automatic D3D12 → D3D11 fallback · safe graphics /

WARP software (bypasses buggy GPU drivers) [OPT-IN]
▸ Backend selectable via environment variable / launcher

INSTALLATION (INNO SETUP)
▸ 14-language multilingual installer · per-user, no admin

required
▸ Uninstalls the previous version and cleans stale QML

caches · optional final restart (recommended)
▸ Optional desktop icon · no proprietary registry entries


