FIELD SETUP GUIDE

JS8 Firefly on iPhone

Hooking up and testing the QRP Labs QMX and the
Digirig Lite: wiring, app settings, level setting and a first
on-air check.

1 Read this first: two hookups Setup B: Digirig Lite + radio
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App first run and bench test Quick reference card
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Read this first: two hookups

The QMX and the Digirig Lite do the same job (getting audio between the phone and a radio), so you
normally use one or the other, not both together.

The QMX doesn't need the Digirig Lite

The QMX has a 24-bit USB sound card built in. One USB-C data cable from the QMX to the iPhone
carries receive and transmit audio. It has no analog line input for digital modes, so there's nowhere to
plug the Digirig into for JS8. Out of the box the QMX only transmits when a computer sends it a CAT
command, which an iPhone can't do. So you turn on the QMX's own Digi » VOX setting: then it transmits
whenever audio arrives over USB, and the app just sends audio (its VOX PTT method).

Use the Digirig Lite with radios that have analog audio: a DATA/ACC jack or mic and speaker jacks (for
example an FTDX3000 rear DATA port, an HT, or a Xiegu).

SETUP A - QMX

\
antenna

. ‘ USB-C = USB-C ' QRP Labs QMX / dummy load

Ll data cable - audio both ways Digi mode - keys on USB audio

JS8 Firefly 9-12V DC

J
SETUP B - DIGIRIG LITE
TRRS di bl antenna
o USB c Digirig Lite raclo cabiy Analog-audio radio / dummy load
JISS F?r:ﬁy rev 1.1 or later audlo +PTT line DATA / ACC / mic jack
Pick the row that matches your radio. Rig (CAT) control is optional in both and isn't needed for JS8.

SETUP A SETUP B
QMX straight to the phone Digirig Lite + analog radio
e PTT method: o PTT method:

VOX - audio on both channels Digirig Lite = PTT tone (right ch.)
» Radio mode: Digi; QMX menu Digi > VOX = » Radio mode: USB / DATA-U, data input from

ON the rear/ACC jack
« Tune the QMX dial by hand to match the app « JS8 audio on the left channel, keying tone on
« No CAT on iPhone (iOS blocks USB serial the right

ports) » The Lite has no serial port, so no CAT

through it



e What you need

Lay everything out before you start. Check items off as you go.

Common to both setups

U

)
O
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iPhone with JS8 Firefly installed (from Xcode or TestFlight). iPhone 15 or later has USB-C. On a
Lightning iPhone, use Apple's Lightning to USB 3 Camera Adapter, ideally with a charger plugged into its
pass-through port.

Your callsign and 4- or 6-character grid locator (for example EM73 or EM73tu).
A dummy load for the transmit tests, or a matched antenna you're licensed to transmit on.

Accurate time. Leave Settings > General > Date & Time > Set Automatically on. JS8 needs your clock within
about +1 second of UTC.

Setup A: QMX

O
O
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QMX with a 9-12 V DC supply on the 2.1 mm barrel jack (USB doesn't power the transmitter).

USB-C to USB-C data cable. Some cheap cables only carry charging power and won't work; if the
phone doesn't see the radio, try another cable first.

Recent QMX firmware (1.04 or later recommended; it shows a flashing E when Digi audio is missing or too
low, which is useful for testing).

Setup B: Digirig Lite

O

)
)
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Digirig Lite, revision 1.1 or later. Revision 1.2 (the USB-C version) is best: it has a PTT indicator LED and
better tone keying.

The Digirig audio cable for your radio (TRRS on the Digirig end). Digirig sells ready-made cables for
common lcom, Yaesu, Elecraft, Xiegu and Baofeng models.

A short USB-C cable between the Lite and the phone (or plug the Lite in directly if it fits).

Optional: a USB isolator or ferrites if RF gets into the audio (hum, PTT stuck on, the app restarting while
you transmit).

Safety first

Do every transmit test into a dummy load or a matched antenna. Never key a transmitter with nothing on

the antenna port. Transmitting needs an amateur licence; until you're ready, use TX Off or tap
Just listen for now at first launch.



a App first run and bench test

Do this with no radio connected. It confirms the app, clock and audio pipeline work before any hardware
is involved.

1 Open JS8 Firefly. Enter your callsign and grid on the welcome screen and tap Get on the air. Allow
notifications if you want alerts for messages sent to you. Allow microphone access when iOS asks; the
app can't receive without it.

v Your callsign and grid show at the top left of the Live tab.

2 Get to know the tabs. Live (waterfall + band activity), Chat (conversation), Stations (who you've
heard), Inbox (stored messages) and Settings.

3  Check the clock. Go to Settings > Time. UTC (corrected) should match a reference such as time.gov to
within a second.

4 Check audio with no interface plugged in. Go to Settings > Audio & PTT. It should say No USB audio
interface — using built-in audio. Back on Live, talk or tap near the phone.

v The waterfall reacts to sound from the iPhone's microphone.

5  Turn TX off for now. In the button row above the message box, tap TX On so it reads TX Off. You'll
turn it back on for the transmit tests.

The screen at a glance

Item What it does

Period ring Counts down the current JS8 time slot; shows RX or a red TX.

Band / dial (top right) Tap to pick a JS8 calling frequency or type a custom dial. Without rig control, set
the radio to match by hand.

Speed badge Slow / Normal / Fast / Turbo / Ultra. Use Normal to start; most JS8 traffic is there.
Level bar (under header) Live receive level. Tap it to open the Levels panel.
Waterfall Signals across the 0-3000 Hz passband. Tap or drag to move your transmit offset

(the marker).
Button row CQ - HB (heartbeat) - Tune - Levels - Auto (auto-reply) - TX On/Off

& menu + message box Canned queries (SNR?, GRID?, INFO?...), MSG / relay inserts, and free text. The
arrow sends at the next time slot; Halt stops a transmission.



n Setup A: QMX direct to iPhone

One cable, no interface box. Work through receive first, then a transmit test into a dummy load.

4.1 Prepare the radio

1

2

Connect the dummy load (or antenna) and the DC supply, then power on the QMX.
Select Digi mode on the QMX.

Turn on the QMX's VOX. In the QMX menu go to Digi > VOX and set it to ON (the default is OFF). Then
in System config » CAT timeout, choose DISABLED); otherwise the QMX drops out of transmit after the
timeout because no CAT command arrives.

v Without this step the QMX receives fine but never transmits from the iPhone.

Set the dial to a JS8 frequency: 7.078 MHz (40 m) or 14.078 MHz (20 m) are the busiest. The QMX dial
should match exactly what the app shows at the top right.

4.2 Connect and configure the app

1

Plug the USB-C cable between the QMX and the iPhone.

v Settings > Audio & PTT shows USB audio interface detected, and Route names the QMX.
If it doesn't, tap Restart audio at the bottom of that section, then try another cable.

Set PTT method to VOX - audio on both channels. This matters: the Digirig tone setting would put a 1
kHz keying tone into the QMX along with the JS8 signal.

Input channel: Left. If the waterfall stays blank later, try Mix.

Rig Control > Connection: None. iPhone apps can't open the QMX's USB serial (CAT) port, so you set
the frequency on the radio.

Match the band in the app. Tap the dial at the top right and pick the same band you set on the QMX
(for example 40m - 7.078.000).

4.3 Set receive level

1

2

Tap Levels (or the thin level bar under the header).

On a quiet part of the band, aim for about 30 dB, inside the green "Good" zone.

too low good 25-45 a little hot too hot

If the app shows an RX gain slider, use it. If it doesn't, the QMX's USB audio has no adjustable input on
the phone side, so change the level from the QMX's audio settings instead (see the QMX operating
manual).



3  Watch the waterfall. On an open band you'll see JS8 signals as short stacked bursts, and decodes
appear in band activity within one or two time slots (15 s each in Normal).

4.4 Transmit test (into the dummy load)

1 Turn TX On. Turn the iPhone volume all the way up and set TX level to about 90%. The QMX only keys
once the audio is near the top of its range (its Digi > Rise threshold defaults to 80%).

2 Open Levels and press Tune (key a steady carrier).
v The QMX switches to transmit and shows output power. The app shows TUNING.

3 If the QMX shows a flashing E or doesn't transmit, first check Digi > VOX is ON on the QMX. Then
make sure the iPhone volume is at maximum and raise TX level toward 100%.

4 Press Stop tune, or close the Levels panel (Tune always stops when the panel closes).

The QMX has no ALC to watch

In Digi mode the QMX measures the frequency of the incoming tone and transmits one clean carrier at
that frequency. Output power is set by the radio, not by audio level. Strong, clean audio is what it needs,
so run TX level and the iPhone volume high; that doesn't add power or splatter.

With VOX on, any sound from the phone transmits

Notification sounds, keyboard clicks or music from another app would go out over the air. Turn on Do Not
Disturb (or a Focus), switch off keyboard clicks, and don't play other audio while the QMX is connected.

a Setup B: Digirig Lite + analog radio

For radios with a DATA/ACC jack or mic and speaker audio. The most important step is proving the tone
PTT keys the radio.

5.1 Prepare the radio

1  Connect the dummy load or antenna.
2 Mode: USB-DATA / DATA-U (or plain USB if the radio has no data mode). Turn speech processing off.

3 Route data audio from the rear/ACC jack. Many radios have a menu for this (for example DATA IN
select / DATA MOD source = REAR). Turn the radio's own VOX off; the Digirig keys the PTT line directly.

4 Set the dial to 7.078 or 14.078 MHz.



5.2 Connect and configure the app

1

3

4

Plug the radio cable into the Digirig's TRRS jack and the Lite's USB-C into the iPhone.

v The Lite's power LED comes on (rev 1.2), and Settings shows USB audio interface detected.

PTT method: Digirig Lite — PTT tone (right ch.). The defaults are a good start:
Setting Default Notes
PTT tone 1000 Hz Digirig suggests 1 kHz. Higher (1500-2000 Hz) may key faster.
Tone level 70% Raise if PTT drops out or doesn't key.
Swap channels Off Turn on only if your cable or unit expects the tone on the left.
PTT lead / tail 150 / 100 ms Gives the relay time to close before audio starts.

Input channel: Left (try Mix if there's no receive audio).

Rig Control: None unless you have a Bluetooth LE serial adapter or a network rig server (rigctld / flrig).
The Lite has no serial port.

Why tone PTT?

On a computer the Digirig Lite keys the radio from a GPIO pin on its sound chip. iOS doesn't let apps
touch that pin, so the app plays a steady tone on the right audio channel instead. The Lite's VOX circuit
hears that tone and pulls the radio's PTT line. Digirig calls this method experimental; it works best on
board revision 1.2 and isn't wired up on revision 1.0.

5.3 Prove PTT keying (most important test)

1

2

Turn TX On and set the iPhone volume to about 75%.

Open Levels and press Tune.

v The Lite's PTT LED lights, the radio goes to TX and shows output power.
LED lights but the radio doesn't transmit: check the cable and the radio's data-PTT settings.

Nothing happens: raise Tone level toward 100% and the phone volume, then try a 1500 or 2000 Hz
tone. Check the board revision (tone PTT doesn't work on rev 1.0).

Radio stays in TX after you stop: lower the tail time, and check for RF getting into the cable (add
ferrites or a USB isolator).



5.4 Set levels

1 Receive: aim for about 30 dB on a quiet part of the band. The Lite's input level is mostly set by the
radio's data/line-out level menu.

2  Transmit: with Tune running, raise TX level until the radio's ALC just starts to move, then back off a
little. Little or no ALC means a clean signal. If power doesn't rise as you go up, you've passed the clean
point, so back off.

If the tone PTT won't stay reliable

Some radios (like the FTDX3000) can be keyed by CAT instead. On iPhone that means a Bluetooth LE
serial adapter on the radio's CAT port, or rigctld / flrig running on a computer or Raspberry Pi on the
same Wi-Fi. Then set PTT method to CAT / rig control command.



a First on-air test

Swap the dummy load for an antenna. Listen first, then make a short transmission.

6.1 Listen

1 Pick a band that's open (20 m in the daytime, 40 m in the late afternoon and evening). Keep the speed
on Normal, and leave Settings - JS8:> Decode all speeds on.

2  Wait two or three minutes.
v Callsigns appear in band activity and in the Stations tab, with SNR and offset.

3  Check the timing. In Settings > Time, Median decode At should be within about +0.5 s. If it's larger, tap
Sync clock to received signals.

6.2 Transmit

1 Pick a clear spot. Tap an empty part of the waterfall between about 500 and 2500 Hz to move your
offset there.

2 Send a heartbeat: tap HB. (Heartbeats normally go between 500 and 1000 Hz; the app takes care of
this unless you turned on HB anywhere.)

v The period ring turns red and shows TX, and the radio transmits for about 13 seconds.
3  Watch for replies. Other stations' heartbeat acknowledgements show up in band activity.

4 Try adirected query. On the Stations tab, long-press a station you can hear well and choose
Ask SNR?. If they hear you, they'll answer with a signal report.

5 Have a QSO. Select a station, type a message (for example HW CPY? QRP 5W) and send. End with 73 or
SK from the 3 menu.

Good habits

» Leave Confirm auto-replies on at first, so you approve every automatic answer before it goes out.

» Keep the iPhone volume where you set it during Tune. Changing it changes your TX drive.

» Background receive keeps running when you leave the app, but the phone has to stay connected and
powered. Long sessions drain the battery.



Quick reference card

Settings side by side. Print this page and keep it with your go-Kkit.

Setting Setup A - QMX

Cable USB-C data cable, QMX — iPhone

Radio mode Digi; Digi » VOX = ON; CAT timeout
DISABLED

PTT method VOX - audio on both channels

PTT tone / level (not used)

Input channel Left (or Mix)

Rig control None: set the QMX dial by hand

RX level target ~30 dB (green zone 25-45)

TX level ~90-100%

iPhone volume Maximum

Speed to start Normal (15 s)

JS8 calling frequencies (USB dial)

Band Dial Band
160 m 1.842 30 m
80m 3.578 20m
60 m 5.357 17 m
40 m 7.078 15m

Pre-flight checklist

() Antenna or dummy load connected, radio
powered

Radio mode and dial match the app's band

O
(] QMX only: Digi > VOX = ON, CAT timeout
disabled

O

USB audio interface detected in Settings > Audio
& PTT

Dial

10.130

14.078

18.104

21.078

00000

Setup B - Digirig Lite

Digirig radio cable (TRRS) + USB-C to
iPhone

USB-DATA / DATA-U, rear data input, radio
VOX off

Digirig Lite — PTT tone (right ch.)
1000 Hz / 70% to start

Left (or Mix)

None, or BLE serial / rigctld / flrig
~30 dB (green zone 25-45)

ALC just moving, then back off
~75%, fixed

Normal (15 s)

12m 24,922
10m 28.078
6m 50.318
2m 144.178

Correct PTT method for this hookup

RX meter in the green on a quiet part of the band
Tune test keys the radio; TX level set

Clock correct (At within £0.5 s once decoding)

TX On



a Troubleshooting

Problems roughly in the order you'll hit them.

Symptom Likely cause

"No USB audio interface" Charge-only cable, loose plug,
or (Lightning) adapter without
power

Meter says "No audio — check cable / channel"  Wrong input channel, radio

volume/data out at zero, mic
access denied

Meter "Clipping" / "Too hot" Radio audio-out too high

Signals on waterfall, no decodes Clock off, wrong speed, or
radio not on USB/Digi

QMX receives but never transmits QMX Digi » VOX is OFF (the
default), so it waits for a CAT
command

QMX flashing E / keys unreliably TX audio too low, or PTT

method set to Digirig tone

Digirig: radio never keys Tone too weak or wrong
channel; rev 1.0 board

Digirig: PTT chatters or drops mid-transmission  Tone level marginal, or RF

feedback
Radio stuck in TX RF getting into the audio cable
Tune button greyed / "TX is off" TX disabled
Others can't decode you Overdriven audio (splatter), or

you're off-frequency

"CAT PTT needs a rig connection" PTT method is CAT with no rig
connected

Fix

Try a known data cable; reseat;
tap Restart audio; power the
camera adapter.

Try Mix; raise the radio's data-
out level; iOS Settings > JS8
Firefly > Microphone on.

Lower the RX gain slider or the
radio's data/line-out level until
you're near 30 dB.

Check Settings > Time At and
sync; turn on Decode all speeds;
check the radio mode and dial.

QMX menu: Digi > VOX = ON
and System config > CAT
timeout = DISABLED.

Set app PTT to VOX; iPhone
volume to max; TX level 90—
100%.

Tone level 100%, raise phone
volume, try 1500-2000 Hz, try
Swap channels; check the board
revision.

Raise tone level; add ferrites /
USB isolator; check the antenna
match.

Tap Halt or TX Off; unplug the
cable; fix grounding, add chokes.

Tap TX Off so it reads TX On.

Redo the Tune / ALC step; make
sure the radio dial matches the
app band exactly.

Pick VOX (QMX) or Digirig tone
(Lite), or set up a BLE / network
rig link.



