IS5’

TX-500
DISCOVERY

HF/50MHz TRANSCEIVER

USER MANUAL



About This Manual

Q Keyword Search

To locate a section, use keyword search, e.g. "interface” or "menu"”. If you are
reading this document in Adobe Acrobat Reader, initiate the search by pressing
Ctrl + F (Windows) or Command + F (Mac).

I l'”] Navigating Sections

View the complete list of sections in the table of contents. To navigate to a section,
click on the relevant topic. To return to the table of contents, click the page number
at the bottom of the page.
(] L .
E Printing This Document
The document supports high-resolution printing.
DESIGNATION

0 Warning A Important @ Note



Table of Contents

General Information

Controls and User Interface
Connection and Basic Operation
Advanced Operation

Firmware Update

Remote Control

External Devices Control

Menu Functions

Maintenance

Protection

1
19
25
26
27
28
34
36



General Information

DESCRIPTION

The TX-500 DISCOVERY transceiver is an ultra-compact shortwave SDR radio
station designed for amateur radio operation in field conditions, travel, and
expeditions. Its small form factor, low weight, and record-low power consumption
allow it to fit easily in a backpack, enabling extended off-grid operation from
remote locations.

The milled duralumin chassis with anodized finish provides protection against
impacts, splashes, and dust, while ensuring efficient heat dissipation from the
transmitter’s final stage. The high-contrast monochrome display with adjustable
backlight guarantees readability in both bright sunlight and low-light conditions.

Despite its compact size, the TX-500 DISCOVERY offers the functionality of
desktop transceivers: notch filter, automatic noise reduction, impulse noise
blanker, panadapter, RX/TX audio equalizers, 1/Q outputs, CAT control, and
firmware updates via USB.

The TX-500 DISCOVERY is the ideal solution for expeditions, field operations, and
remote-location deployments.

TECHNICAL SPECIFICATIONS

General:

¢ 160—6 meter amateur bands

e Continuous RX frequency range: 0.5—56.0 MHz

¢ Supported modes: SSB, CW, DIG, AM, FM

¢ High-contrast monochrome LCD display, 256x128 px

¢ Milled D16T duralumin chassis with dust and splash protection
¢ GX-12 aviation-type connectors

¢ RX current consumption: 110 mA (backlight on, preamp off, no signal)
e TX current consumption: 1-3 A

¢ DC power input: 9-15V

¢ Firmware update via USB

e Dimensions (LxWxH): 228 x 90 x 30 mm

¢ Weight: 550 g.

Receiver:

¢ Sensitivity: Noise Floor (MDS), 500 Hz DSP filter: =141 dBm (14 MHz, preamp ON)
» Blocking dynamic range, 500 Hz BW: 129 dB (14 MHz, 2 kHz offset, preamp OFF)



¢ RMDR, 14 MHz, offset 20/5/2 kHz: 119/108/106 dB

¢ Quadrature downsampling mixer, compatible with PC-based SDR applications
¢ 1/Q outputs for PC soundcard interface

¢ Switchable low-noise preamplifier and attenuator

¢ 3-band RX audio equalizer

¢ 4 adjustable digital filters

¢ Automatic notch filter

¢ Noise reduction and noise blanker

e External speaker output: 3 W (nominal).

Transmitter:

o Adjustable output power: 1-10 W (HF), 7 W (6 m)

¢ Robust PA stage with SWR and thermal protection

e Carrier suppression: >50 dB (nominal)

¢ Harmonic / spurious emissions: >50 dB below carrier
¢ CW sidetone: 400—1200 Hz, adjustable

¢ Speaker-microphone with PTT

¢ 3-band TX microphone audio equalizer

¢ 2 adjustable digital filters

¢ Digital speech compressor



PACKAGE CONTENTS

1. HSM-500 handheld speaker-microphone — 1 pc.
2. CAT-USB adapter AD-502 — 1 pc.

3. DC power cable AD-504 — 1 pc.

4. MIC/SPK/PTT adapter AD-501 — 1 pc.

5. CW adapter AD-503 — 1 pc.

6. GX-12 connector, 7-pin — 1 pc.




Controls and User Interface
APPEARANCE AND CONTROLS
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Controls and User Interface
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Controls and User Interface

USER INTERFACE
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Controls and User Interface
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Connection and Basic Operation
GETTING STARTED

Installation and Connection

1. Unfold the kickstand and place the transceiver on a flat surface.
2. Connect external power to the DC 9-15V connector.

3. Connect the speaker-microphone to the MIC/SP connector.

4. Connect the antenna to the ANT connector.

Left Side Right Side

Power Source Antenna

Speaker-Microphone Kickstand

BASIC OPERATION

Quick-Access On-Screen Menu

The transceiver's main functions are accessible through the on-screen menu displayed
in two rows — upper and lower. Each function is assigned to a corresponding soft key.
Functions are organized across multiple screens; navigation between screens is performed
using the left/right soft keys.

Settings Menu

The Settings Menu is used to configure the transceiver according to individual operating
preferences. Press the MENU key to enter the menu. Use the MenuUp and MenuDown soft

11



Connection and Basic Operation

keys to navigate the menu list. Press SubMenu to navigate to sub-items; press Sel to select
sub-menu parameters; adjust the parameter value using the TUNE/MULTI knob. Pressing
MENU again closes the menu and saves all changes.

) — {DB EOL > R¥HF: 50

Menu Navigation Example:

To adjust the equalizer settings as shown in the illustration above, use the SubMenu soft
key to switch between the RX and TX sub-items for receive or transmit equalizer adjustment
respectively. Use the Sel soft key to select HF (high frequencies), MF (mid frequencies), or
LF (low frequencies). Adjust the selected parameter value using the TUNE/MULTI knob.

BAND SELECTION

The TX-500 covers the amateur radio bands from 160 to 6 meters. Switch between bands
using the BAND+ / BAND- keys; band characteristics are listed in the table below.

Band (m) Range (Mhz) Best DX Band (m) Range (Mhz) Best DX
160 1.8-2.0 C 17 18.068-18.168 *
80 35-4.0 C 15 21.0-21.45 *
60 ~5.3-5.4 C 12 24.89-24.99 -
40 7.0-7.3 C 10 28.0-29.7 -
30 10.0-10.15 : I ¢ 6 50-54 #C
20 14.0-14.35 *C

MODE SELECTION

Press the MODE key to cycle through USB, CW, DIG, AM, and FM modes. To access additional
modes such as CWR or LSB, press and hold the MODE key: a quick-access menu will appear
on the screen, where the desired mode is activated by pressing the corresponding soft key.

Supported modes:

¢ SSB — Single sideband modulation mode for voice transmission, which conserves
bandwidth in congested band segments. It is the most widely used mode overall. LSB
(lower sideband) is conventionally used on 160, 80, and 40 meters, while other bands
use USB (upper sideband).

¢ CW — Morse code mode offering minimum occupied bandwidth and high signal-to-
noise ratio; optimal for QRP operation, DX contacts, and contests.
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Connection and Basic Operation

¢ CWR — A CW variant with inverted receive sideband.

¢ AM — Amplitude modulation mode providing high audio fidelity, but significantly less
power-efficient than SSB.

¢ FM — Frequency modulation mode, most commonly used for local contacts on the 10-meter
band and above.

e DIG — Digital communication mode in which signal processing is performed by a
computer connected to the transceiver. In this mode, the audio input switches to the
REM/DATA connector, and the microphone input (MIC/SP) is disabled.

VFO A AND B

The TX-500 features two independent VFO modes: VFO A and VFO B. Each stores its own
frequency, mode, and filter bandwidth settings.

VFO A is the primary VFO and controls both receive and transmit frequency during normal
operation. VFO B is optional and is useful for temporarily storing a second frequency — for
example, to monitor a calling channel or quickly return to a previously used frequency.

Tuning Step

The (+) and (=) keys cycle through the available VFO tuning steps. Available values depend
on the active mode:

e LSB, USB, DIG: 10 Hz, 100 Hz, 1 kHz, 2.5 kHz, 5 kHz
e CW,CWR:1Hz 10 Hz 100 Hz, 1 kHz, 2.5 kHz

¢ AM, FM: 100 Hz, 500 Hz, 1 kHz, 2.5 kHz, 5 kHz

VFO Operations

¢ A->B— Copy VFO A to VFO B. Press the A->B soft key in the on-screen menu. Frequency,
mode, and filter settings are copied..

e B->A — Copy VFO B to VFO A. Press the B->A soft key in the on-screen menu. Frequency,
mode, and filter settings are copied.
e A<>B — Swap settings between VFO A and VFO B. Press the A<>B soft key in the on-

screen menu. Frequency, mode, and all associated settings of both VFOs are fully
exchanged.

Due to the nature of the internal signal conversion, certain frequencies may be au-

@ dible as a tone even without a connected antenna. This is an inherent characteristic
of the device and does not indicate a malfunction. In such cases, it is recommended
to use the DIF (virtual IF) function.

VFO Lock / Unlock

When the lock is engaged, the LOCK indicator appears in the upper display row and frequency
tuning is disabled. Press the LOCK key to enable or disable the lock.
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Connection and Basic Operation

FREQUENCY OFFSET
RIT (Receiver Incremental Tuning)

The RIT function shifts the receive frequency without affecting the transmit frequency. RIT
is useful in all modes when a correspondent is calling slightly off frequency. RIT adjustment
step: 1/ 10/ 100/ 200 / 300 Hz. The step is changed using the (+) or (-) keys.

To enable RIT, press R/X while in receive mode. The display will show +0. Adjust the offset
using the RIT/XIT knob. To reset the RIT offset, press the CLR key.

XIT (Transmitter Incremental Tuning)

The XIT function shifts the transmit frequency without affecting the receive frequency. To
enable XIT, press R/X while in transmit mode. Configuration and adjustment procedure is
identical to RIT (see above).

RECEIVE SETTINGS

¢ RF GAIN

The RF gain control is normally kept at maximum (0). Reducing the RF GAIN level may be
beneficial in the presence of strong signals or when operating in digital modes to prevent
receiver overload.

e SQL (Squelch)
The SQL function mutes the receiver until a signal of sufficient strength is detected. The

setting establishes the signal level threshold required to open the squelch and activate
receiver audio.

 DIF (Virtual IF)
Defines the receiver operating mode.

> ENABLE — Operating mode utilizing the full digital signal processing (DSP) feature
set. In this mode, a virtual intermediate frequency offset several kilohertz from the
operating frequency is used.

> DISABLE — When DIF is disabled, the transceiver operates in direct digital conver-
sion mode with slightly reduced receive performance.

o FILTER (Filter Bandwidth)

The FILTER (LF / HF) function is used to shape the receive passband filter. In general, a nar-
rower passband reduces interference from adjacent stations (QRM) and atmospheric noise
(QRN), while a wider passband improves audio quality.

In voice modes as well as CW and DIG modes, a long press of the FILTER key allows selec-
tion of the low-frequency (LF) or high-frequency (HF) cutoff adjustment.

Press the FILTER key to select a filter number: 1-4 for receive, 1-2 for transmit. Adjusting
the cutoff frequencies allows attenuation of interfering signals at the low or high end of the
passband. Narrowing the bandwidth or shifting the passband can attenuate an interfering
signal located above or below the desired signal.
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Connection and Basic Operation

Available filter bandwidths by mode:

> SSB/USB/LSB — continuously variable from 100 Hz to 4200 Hz

> CW — continuously variable from 20 Hz to 1000 Hz

> DIG — 4 fixed presets, from 300 Hz to 500 Hz / 1.2 kHz / 2.05 kHz / 3.1 kHz.

> AM/ FM: 2 kHz — continuously variable from 2 kHz to 12 kHz

Transmit filter bandwidths are identical to the corresponding receive filter ranges.

PRE / ATT (Preamplifier / Attenuator)

The preamplifier (PRE) should only be used when receiving very weak signals. ATT mode

engages a 20 dB RF attenuator, which can protect the receiver from overload caused by
strong interfering signals.

NR (Noise Reduction)
The NR function suppresses random background noise (hiss or static). Noise reduction

processing produces a characteristic muffled sound quality. High NR levels may atten-
uate weak desired signals.

Press the NR soft key to enable noise reduction. To adjust parameters, press and hold
the NR soft key — a settings screen will appear where parameters are adjusted using the
TUNE/MULTI knob. Press the Return soft key to exit the settings screen. Press the NR
soft key again to disable noise reduction.

NB (Noise Blanking)

The NB function can eliminate repetitive impulse noise such as that from power lines,
household appliances, and vehicle ignition systems. NB adjustment procedure is iden-
tical to NR (see above).

NF (Notch Filter)

In SSB and AM modes, the NF function activates an automatic notch filter that detects
and suppresses one or more interfering carrier frequencies. Press the NF soft key to
enable or disable the notch filter.

The NF filter has two operating modes:

> Notch Fil Type 1 — Standard mode providing high-quality filtering.

> Notch Fil Type 2 — High-performance filtering mode with reduced processing latency.

To switch modes, press and hold the NF soft key until the options menu appears. Select
the filtering mode using the TUNE/MULTI knob. Press the Return soft key to save set-
tings and exit.

TONE (Tone Transmission)

This function is used to transmit a test tone, for example when tuning an external anten-
na tuner or checking the transmit signal path.

Briefly press the on-screen TONE soft key to start test tone transmission. To stop transmis-
sion, press the TONE key again. The test tone parameters — output power (as a percentage
of maximum power) and signal type — are configured in the main menu: MEMNLU > TONE.

A long press of the TONE soft key activates the Antenna SWR Monitor described on page 23.
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Connection and Basic Operation

TRANSMIT SETTINGS

Voice Modulation Modes (SSB, AM, FM)
¢ Mode Selection:

Press the MODE key to cycle through USB, LSB, AM, and FM..
¢ MON (Self-monitoring):

Press the MON soft key to enable the self-monitoring. Press and hold PTT and adjust the
monitor level by rotating the AF GAIN knob. High MON levels may cause audio distortion.
Start with values of 3-5.

X

- B

AF GAIN

CAUTION: Do not use a handheld speaker-microphone simultaneously with the
MON self-monitoring function in voice modes (USB, LSB, AM, FM).

¢ Microphone Level Adjustment
Press METR and rotate the TUNE/MULTI knob to select the MIC indicator.

- (O
|
|

TUNE / MULTI

While transmitting (speaking into the microphone), adjust the signal level via:
MENU > GRIMN » MIC.

—_— G
1

—

1

=+

' TUNE / MULTI

Adjust the level to 5-7 divisions on the meter scale. The typical microphone gain value
for the TX-500 is 3—7 units.

¢ Speech Compression (CMR)

Press the CMR soft key in the upper on-screen menu row to enable the speech proces-
sor. Adjust the compression level via MEMU > CMR LEVEL, or by pressing and holding the
CMR soft key and adjusting with the TUNE/MULTI knob. High CMR values may cause
distortion. It is recommended to start with values of 1-3.
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Connection and Basic Operation

Output Power Setting (POWER)

Press the POWER soft key in on-screen menu and rotate the TUNE/MULTI knob to set
the output power level (10—100% of maximum output power). Do not use microphone
gain adjustment to change transmit power. Set the microphone gain to a fixed value as
described above.

VOX (Voice-Operated Transmission):

Select the transmission control mode: manual (PTT, push-to-talk) or voice-operated
(VOX). To enable the VOX control function press the VOX soft key in the on-screen menu.

The VOX hold time is set via MEMU > UOX > MIC (time in milliseconds). The VOX acti-
vation level is set via MEML » UDX LEUEL and should be adjusted to trigger on normal
speech levels rather than on ambient noise. VOX LEVEL values range from 0 to 255; it is
recommended to start with low values (80—90).

METR (Meter):

The graphical meter can be switched between the following modes: MIC (microphone
level), ALC (automatic level control), PWR (power — graphical), SWR (standing wave ratio
— graphical), PWR NUM (power — numerical), SWR NUM (SWR — numerical). To switch,
press the METR soft key in the upper menu row and rotate the TUNE/MULTI knob.

CW Mode

Mode Selection

Press the MODE key until CW (standard CW) is selected. In some cases, an interfering
received signal may be attenuated by switching to CWR (reverse CW) via the quick mode
selection menu (long press of the MODE key).

CW Sidetone Pitch (CW PITCH)

Set the sidetone pitch frequency using the CW PITCH function. The optimal sidetone
frequency for most operators is 600—700 Hz. The receiver passband will be automati-
cally centered on the selected pitch frequency. Press the CW PITCH soft key and adjust
the value using the TUNE/MULTI knob, or via MEMU » Cl PITCH (Hz). To audition the
set tone, switch the transceiver to transmit mode and adjust audio volume using the
AF GAIN knob.

CW Transmission Control Method (VOX)

The VOX switch in CW mode selects the transmission control method: manual (PTT) or
automatic (VOX). Most operators use VOX mode for automatic transmit switching when
operating a straight key or paddle. Press the VOX soft key in the on-screen menu and ro-
tate the TUNE/MULTI knob, or configure viaMENL » U0X > Ci (hold time in milliseconds).

Digital Mode (DIG)

DIG mode is designed for digital communication (PSK31, RTTY, JT65, FT8, FT4, etc.) using
a computer or smartphone. When switching to DIG mode, the MIC/SP microphone input is
automatically disabled and the REM/DATA connector audio input is activated. USB (upper
sideband) is used by default.
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Connection and Basic Operation

¢ Mode Selection
Press the MODE key until DIG is selected.
¢ Input Level Adjustment (GAIN)
> Switch the meter to MIC display mode — press the METR soft key in the on-screen
menu, or via MENL > TX METR > MILC.
Set the initial DIG level to 20 via MENL > GRIM > DIG.
> Apply a test audio signal from the computer or smartphone to the REM/DATA
connector.
> Adjust the DIG value using the TUNE/MULTI knob until all meter scale divisions are
fully deflected (without exceeding the maximum).

If the meter does not reach full deflection at maximum DIG value, increase the audio

output level on the external device (for computers, 50—90% in the volume mixer is rec-

ommended).

¢ Transmission Control

Receive/transmit switching is performed either by CAT commands from software (see

Remote Control section) or automatically via VOX upon detection of a signal at the REM/

DATA input.

VOX control — automatic switching to transmit upon detection of an audio signal at the

REM/DATA input.

> Enable the VOX function using the corresponding VOX soft key in the on-screen
menu. The X8 icon will appear on the display.

> The VOX hold time is set by selecting the VOX D soft key in the on-screen menu, or
viaMENLU » UDX » DIG. Adjust the hold time in milliseconds using the TUNE/MULTI
knob.

> The VOX activation level is set by selecting the VOX L soft key in the on-screen
menu, or via MEML » UD0X LEVUEL. The level should be adjusted so that VOX triggers
on the digital mode signal but not on ambient noise.
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Advanced Operation

MEMORY OPERATION

In addition to VFO mode, the TX-500 features a memory mode (M) with 100 general-
purpose memory channels (00—99). Each channel stores the VFO frequency, operating
mode, filter settings, and other parameters. Switch between VFO and memory mode by
pressing the V/M key.

In memory mode, the display shows the M indicator along with the current channel number
and the frequency and mode settings stored in that channel.

CHMRE YO O

AGC3 14,6 14:57

4)14.165.000 @ 33 e

Channel selection is performed using the TUNE/MULTI knob or the (+) / (-) keys, depending
on the setting configured at MEMU > SELECT MEMORY .

Memory Channel Operations

To work with memory channels, switch to VFO mode using the V/M key, then press the
MEM soft key to open the memory operations menu. Press the Return soft key (4) to exit
the menu.

|
—p { ; ‘ "-": :": ::: 3 | | J
g CO @D O O wmm

¢ Recall from memory: The stored settings can be loaded into the active VFO in two ways:

> Via the menu: Use the TUNE/MULTI knob to select the desired memory channel, then
press the MEM > VFO soft key (1) to load the stored settings into the active VFO.

> Using the shortcut key: To quickly transfer the current memory channel settings to
VFO mode, press and hold the V/M key.

e Save to memory: Use the TUNE/MULTI knob to select a memory channel, then press the
VFO > MEM soft key (2) to save the current VFO settings to the selected channel.

¢ Clear a memory channel: Select the memory channel and press the CLR soft key (3).

SPLIT MODE AND XIT

In certain situations, a DX station (a distant station of interest for radio contact) may
indicate that it is listening above or below its transmit frequency (by announcing "UP"
or "DOWN?"). This is done to keep the transmit channel clear of interference from calling
stations. In such cases, Split mode (separate receive and transmit frequencies) is used.
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Advanced Operation

Enabling Split Mode

To use Split mode, first press the A<>B soft key to copy the operating mode, frequency,
and filter settings from VFO A to VFO B. Then tune VFO B to the new frequency (typically
2-5 kHz above or below). Finally, press the SPL soft key — the corresponding indicator will
appear on the display. VFO A now controls the receive frequency and VFO B controls the
transmit frequency.

The A<>B function swaps VFO A and VFO B, allowing you to temporarily receive on your
own transmit frequency to check whether the channel is occupied.

Using XIT as a Split Alternative

When only a small receive/transmit frequency offset is required (within a few hundred
hertz), XIT (Transmitter Incremental Tuning) can be used instead of Split mode. The XIT
operating procedure is described in the Frequency Offset section.

Split Mode with Mixed Modulation Modes

In some cases, Split mode operation with different modulation types is possible (e.g.,
CW-in-SSB). To do this, configure VFO A for SSB receive and VFO B for CW transmit, then
activate Split mode using the SPL soft key.

AUDIO EQUALIZER
RX EQ (Equalizer on receive)

The TX-500 features a three-band receive equalizer. Equalizer settings are configured via
MEMNU > ECL » R¥. The receive equalizer can compensate for the acoustic characteristics
of the listening environment, headphones, or internal/external speaker, adapting the audio
to personal preference.

TX EQ (Equalizer on transmit)

The transmit equalizer can be used to compensate for the frequency response of a specific
microphone and the tonal characteristics of the operator's voice. Configuration is per-
formed viaMEMU > EQL » TX and operates identically to the receive equalizer.

The transmit equalizer is active during transmission and does not apply to CW mode. When
adjusting TX EQ, monitor your transmitted audio using headphones (use the MON func-
tion to set the sidetone level) or listen to the transmitted signal on a separate receiver. If
distortion is audible, adjust the TX EQ settings. Distortion may also result from excessive
microphone gain or compression levels.

A IMPORTANT: Significant changes to equalizer settings may cause audio distortion.

CAUTION: Do not use a handheld speaker-microphone simultaneously with the
MON sidetone monitor function in voice modes (USB, LSB, AM, FM).

OUT-OF-BAND FREQUENCY

In addition to the standard amateur radio bands, the transceiver stores one out-of-band
frequency for recall when switching between bands. For example, if you switch to the
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Advanced Operation

20-meter band and then tune below the band edge (e.g., to 13.950 MHz), pressing BAND+
will return the transceiver to that stored frequency.

VOICE MESSAGE MEMORY

The TX-500 provides 2 voice message memory slots, each with a maximum recording
duration of 20 seconds.

Recording a Voice Message

Press and hold either the VOM 1 or VOM 2 key oD oD @ oD
for more than 1 second. The 5138 indicator will

appear on the display (after a 1-second delay),
after which you may dictate your message.
When finished, press the same VOM 1 or VOM 2
key to stop recording.

Playing Back a Voice Message

Briefly press either the VOM 1 or VOM 2 key to play back the recorded message. The
indicator will appear on the display. A brief press of the same key stops playback.

CW TONE MATCH INDICATOR

The CW tone match indicator is displayed when the pitch
of the received CW signal matches the frequency set in g ? 003 420 CH

the main settings menu under CW Pitch. This allows more

precise zero-beat tuning to the correspondent’s signal.

CW MEMORY

For recording and playing back short Morse code messages, the TX-500 provides 4 memory
slots: 2 slots for audio recordings of up to 25 seconds each, and 2 slots for text messages
of up to 24 characters each.

Recording a CW Message (Audio)

Press and hold one of the CWM 1, CWM 2, CWM
3, or CWM 4 keys for more than 1 second. The
=8 indicator will appear on the display. Key
your Morse code message, then briefly press
the same CWM key to stop recording.

Entering a Text Message

Press and hold one of the CWS 1 or CWS 2 keys
for more than 1 second. A text entry field will . - o
appear on the display. Use the TUNE/MULTI l Chis1:C0 CO LR = J
knob to select each character. Press the SEL T
key to advance the cursor to the next character X

position. Press Return to exit text entry mode. TUNE / MULTI @ (D)
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Advanced Operation

Playing Back a CW Message

Briefly press one of the CWM 1 or CWM 2 keys for audio messages, or CWS 1 or CWS 2 for
text messages. The indicator will appear on the display. A brief press of the same key
stops playback.

NOTE: Text CW messages will be transmitted at the speed set in the main settings
menu under MENU > CW SPEED.

CW DECODER

The TX-500 features a Morse code decoder for receive and/or transmit. It is activated via
main menu: MENU > Cld DECODO.

Enabling the Receive Decoder

In the MEMU > Cl DECOO, press the SubMenu

key to select RX, then use the TUNE/MULTI

knob to set the value to ENABLE. After exiting COCoCo
. ]

the menu, decoded characters will be displayed
in the lower row of the display.

Enabling the Transmit Decoder

In the MENL > CW DECOD, press the SubMenu key to select TX, then use the TUNE/MULTI
knob to set the value to ENABLE.

CW PRACTICE MODE

To practice Morse code without transmitting, enable the MON sidetone monitor and disable
VOX. In practice mode, keying will be audible through the speaker or headphones, but the
transmitter will remain inactive — no signal will be radiated.

BEACON MODE

Beacon mode allows automatic transmission of a pre-recorded CW or voice message
at a defined interval. It is activated for the first memory slots only: CWM 1 for audio CW
messages, CWS 1 for text CW messages, and VOM 1 for voice messages. The transmission
interval can be set from 1 to 240 seconds.

Activating Beacon Mode

In the main menu, navigate to MENL > BERCOM and press the SubMenu key to select the
beacon mode — CW or VO (voice). Use the TUNE/MULTI knob to set the beacon interval
from 1 to 240 seconds.

To disable beacon mode, set the value to DISABLED. Automatic transmission can also be
interrupted: in CW mode — by pressing the telegraph key or any CWM or CWS key; in voice
mode — by pressing PTT or any VOM key.

When beacon mode is active, the BCN indicator is shown on the —
display. FIL-E
a.1a
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Advanced Operation

FREE TUNE MODE

The TX-500 implements a Free Tune function that allows the tuning marker to be moved
across the visible spectrum segment (48 kHz). The marker is moved using the RIT/XIT
knob when its alternative function assignment is active.

RIT/XIT

To activate this function, navigate to MENL > ALT EMCOOER RIT (alternative function as-
signment for the RIT/XIT encoder) and use the TUNE/MULTI knob to set the value to SPEC-
TR. Once activated, rotating the RIT/XIT knob moves the tuning marker across the visible
spectrum. The tuning step is adjusted using the (+) and (-) keys.

ANTENNA SWR MONITOR

The SWR monitor is designed to evaluate antenna matching across the current band. During
measurement, the display shows a graph of SWR versus frequency, with SWR values from
1 to 6 on the vertical axis (Y) and the frequency range in megahertz on the horizontal axis
(X). A vertical marker indicates the current operating frequency. Its position on the graph
corresponds to the actual position within the selected band.

I ” A nla N 'JEF CLW
i 14. 155 000 E:l FIL-f 2532
B 7.009. -ﬁEI] CH oo |

Pwﬂiiii HOTHE: —

To activate the mode, press and hold the TONE soft key until the graph appears on the
display. To exit the display mode, briefly press the TONE key again.
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Advanced Operation

Band start Current frequency Band end
14.000MHz 14.165MHz 14.350MHz

s SWR
. diagram

Current SWR (1.5)

Example: For the 20-meter band, the graph displays the frequency range from 14.000 to
14.350 MHz. A vertical line on the graph indicates the current transceiver frequency —
14.165 MHz. The SWR curve reflects the degree of antenna matching across the band: the
lower the value, the better the match. In this example, the SWR at the current frequency is
1.5, indicating good matching.
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Firmware Update

Lab599 regularly releases firmware updates for the transceiver, adding new features and
capabilities. Visit the software download page at www.lab599.com to download the latest
firmware version and update utility.

CHECKING THE CURRENT FIRMWARE VERSION

The current firmware version number is displayed in the lower row of the startup screen for
several seconds after the transceiver is powered on.

E— L (Firmware wer 1.00.00) J

UPDATING THE FIRMWARE

1. Download the latest firmware and update utility from the website.

2. Connect external power to the transceiver's power connector (DC 9-15 V).

@ Note for transceivers equipped with a BP-500/550 Battery Pack: in bootloader

mode, the transceiver does not detect the Battery Pack. Since no data communication
occurs for 10 seconds, the battery pack switches off automatically.

When updating the firmware, use an external power source or keep the PWR button
on the Battery Pack pressed for the entire update process.

Connect the transceiver to a computer using the CAT-USB adapter (AD-502).

Launch the update utility. Select the COM port that appeared in the system after
connecting the adapter, and select the firmware file on disk.

5. Enter firmware update mode: while holding the third upper soft key, power on the
transceiver using the POWER button. The display will show the message "The loader
is waiting..."”

D [ - D
[The Loader is waiting. .. W +

6. Click the "Update" button in the utility. The update progress will be shown on both the
computer screen and the transceiver display. Do not power off any equipment until the
process is complete.

7. After the update is finished, power the transceiver off and back on. Verify that the new
firmware version is shown on the startup screen.

NOTE: Firmware updates are cumulative — the latest version can be installed
directly without following any intermediate update sequence.
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Remote Control

PC CONTROL AND LOGGING

With appropriate software, any computer equipped with an RS-232 or USB port can be used
to control the TX-500. Connection to a computer requires the CAT-USB adapter AD-502 and
third-party logging or contest software.

CAT USB AD-502
GX‘IZ 4P
seefip—L e | |

Control Protocols
The TX-500 implements two CAT protocols:

1. LAB599 — An extended control protocol based on the Kenwood TS-2000 protocol, sup-
porting control of virtually all transceiver functions. Software with support for the cor-
responding command set is required. The protocol command reference is available at
lab599.ru in the downloads section.

2. Kenwood TS-2000 — This protocol is provided for compatibility with legacy software.
The following command subset is supported: ID; Al; RX; TX; IF; FA; FB; MD (6-DIG); FR
FT; FN; PA; RA.

COM Port Parameters: RIG Type: KENWOOD TS-2000 or LAB599 (depending on the

supported protocol); Baud rate: 9600; Data bits: 8; Parity: NONE; Stop bits: 1.

SMARTPHONE CONTROL

The TX-500 can be controlled from an Android smartphone using the Lab599 TRX Remote
App. The application supports control of core functions: frequency tuning with step selec-
tion, band and modulation mode switching, output power adjustment, quick access to NR
/ NB/ NF / DIF / PRE / CMR / ATT / MON / VOX functions, filter selection, and transceiver
status indication.

To connect a smartphone to the transceiver, use the CAT-Remote cable AD-514 or the CAT-
USB adapter AD-502 (included) with a USB-A to USB-C adapter.

CAT-USB AD-502

GX12-4P UsB-C
CAT (B «— —

NOTE: For correct application operation, the Lab599 protocol must be selected in
@ the transceiver settings (see the CAT Interface Configuration section).
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External Devices Control
EXTERNAL POWER AMPLIFIER CONTROL

The following connections are required to interface an external power amplifier:
PTT Control:

Pin 2 (PTT OUT, open collector) of the REM/DATA connector must be connected to the PTT
control relay of the external power amplifier (typically labeled as the PTT connector). Pin 7
(GND) of the REM/DATA connector must be connected to the ground (GND) of the external
power amplifier.

RF Path Connection:

The ANT BNC connector on the transceiver must be connected to the amplifier input using
50-ohm coaxial cable.

Coaxial cable 50 Ohm
> TRX [ [1ANT

HF Amplifier

» PTT O

If the amplifier does not support automatic band detection, the band must be selected
manually.

CAUTION: The maximum switched voltage must not exceed 25 V, and the maxi-
mum switched current must not exceed 0.5 A.

NOTE: Interconnecting cables are not included.

AUTOMATIC CONTROL OF EXTERNAL POWER AMPLIFIER
AND ANTENNA TUNER

When the DS-550 docking station is connected to the transceiver, automatic control of
an external power amplifier and antenna tuner becomes available. The docking station
supports the following protocols:

¢ External tuner control via the Kenwood protocol
¢ Analog Band Data via voltage level (compatible with Icom, Xiegu)
 Digital Band Data via BCD (Binary-Coded Decimal) output (compatible with Yaesu).

For detailed connection and configuration information, refer to the DS-550 docking station
user manual, available at www.lab599.com in the downloads section.

27



Menu Functions

00. POWER — TX Power

Sets the transmitter output power level as a percentage of maximum. Adjustment range:
10% to 100%.

Default: 100%

01. AGC — Automatic Gain Control

Sets the AGC time constant for CW, SSB, and AM modes. Configured and stored
independently for each mode. Range: 1 (slow AGC) to 10 (fast AGC). The current AGC
level is shown in the upper row of the display during receive.

Default: CW = 5; SSB = 3; AM = 3

02. RF — RF Gain

Adjusts the RF stage gain of the receiver for CW, SSB, DIG, AM, and FM modes. Configured
independently for each mode. Reducing RF gain attenuates strong signals and helps
prevent receiver overload in high-signal-density conditions.

Default: 0

03. GAIN — Gain Level

Sets the input signal level for transmit in voice and digital modes:
> MIC: microphone input gain, range 1-100
> DIG: line input gain for digital modes, range 1-100

Default: MIC = 5; DIG = 20

04. CMR LEVEL — Speech Compressor Level

Sets the degree of speech compression in SSB mode. The compressor increases average
transmit power by reducing the dynamic range of the audio signal, improving readability
at the receiving end. Range: 1-100. Values above 40 are not recommended to avoid
degradation of modulation quality.

Default: 5

05. NR LEVEL — Noise Reduction Level

Sets the DSP noise reduction level. Range: 1-100. Most effective in CW mode. In SSB
mode, noise reduction is also applied but may slightly affect received signal fidelity.
Optimum value should be determined experimentally based on operating conditions.
Default: 50

06. NB LEVEL — Noise Blanker Level

Sets the DSP impulse noise blanker effectiveness. Range: 40—100. Designed to suppress
impulse noise sources such as atmospheric discharges and automotive ignition
interference. Optimum value depends on the nature of the interference.

Default: 50.
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Menu Functions

07. SQL — Squelch Threshold

Sets the squelch activation threshold for SSB, AM, and FM modes. Configured
independently for each mode. Range: 1-100. Squelch also operates in DIG mode.

To set the threshold, tune to a clear frequency and increase the value until audio just
becomes inaudible and the SQL indicator appears on the display.
Default: SSB/AM = 0; FM =0

08. VOX LEVEL — Voice Control Level

Sets the VOX activation threshold for CW, MIC, and DIG modes. Range: 1-100. Configured
independently for each mode.
Default: MIC = 50; DIG = 50.

09. VOX DELAY — Voice Control delay

Sets the delay time for switching from transmit to receive after voice or key activity
ceases. Range: 100 ms to 10 s in 100 ms steps. Configured independently for CW, MIC,
and DIG modes.

In CW mode, VOX automatically keys the transmitter upon paddle activation. Increasing
the delay (e.g., to 400 ms) reduces relay cycling. The minimum value of 100 ms enables
a fast semi-break-in mode.

Default: CW = 400 mc; MIC = 1000 mc; DIG = 100 mc

10. CW PITCH — CW tone frequency

Sets the CW tone frequency on receive and the corresponding transmit frequency offset
in CW mode. Range: 400 Hz to 1200 Hz. Allows the operator to match the tone offset to
personal preference.

Default: 700 'y.

11. CW SPEED — Keyer Speed
Sets the speed of the built-in electronic keyer. Range: 10—-300 cpm / 2—60 wpm.
Default: 100 cpm (20 wpm)

12. CW WEIGHT — Keyer Ratio

Sets the dot-to-dash duration ratio of the electronic keyer. Range: 2:1 to 4.5:1.
Default: 3:1

13. CW KEY — Key Setup
Defines the type and operating mode of the telegraph key. Three parameters:

> TYPE — key type — SINGLE (straight key) or AUTO (electronic keyer);

> AUTO — keyer mode — IAMBIC A or IAMBIC B. Mode A is more forgiving for less experienced
operators; Mode B is preferred by experienced operators. Both modes support dot and
dash memory with different processing algorithms;
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Menu Functions

> REV — contact reversal — DISABLE or ENABLE. When enabled, swaps the dot and dash
paddle assignments.
Default: TYPE = AUTO; AUTO = IAMBIC A; REV = DISABLE

14. CW DECODE — Telegraph Signal Decoder

Enables or disables automatic CW decoding:

> RX — decoding of received signals (ENABLE / DISABLE)

> TX — decoding of transmitted signals (ENABLE / DISABLE)
Default: DISABLE.

15. BEACON — Beacon mode

Activates automatic cyclic transmission of a stored message (beacon) in CW or voice
mode. Operates only with the first memory slot: CWM1, CWS1, or VOMI. Interval range:
1-240 seconds. DISABLE turns off beacon mode.

Default: DISABLE.

16. NOTCH FIL — Notch Filter Mode

Selects the DSP notch filter algorithm:

> TYPE 1 — standard mode, provides high filtering quality

> TYPE 2 — high-performance mode with reduced processing latency
Default: TYPE 1.

17. EQL — RX/TX Equalizer

Adjusts the audio frequency response independently for receive (RX) and transmit (TX).
Three bands:

> HF — high frequencies

MF — mid frequencies

> LF — low frequencies
Range per band: 1-100. The MON (monitor) function is recommended for adjusting TX
parameters.
Default RX: HF = 50; LF = 100; MF = 75
Default TX: HF = 50; LF = 100; MF = 75

18. AM/FM — AM/FM Mode Enable

Enables or disables AM and FM operating modes. These modes are not commonly used
below 29 MHz, particularly in ITU Region 1, where IARU band plans do not provide for AM
or FM operation on HF bands below 29 MHz.

Default: ENABLE

v

19. TONE — Tune Signal Settings

Configures the signal used in tune mode (for antenna or amplifier adjustment):

> PWR — tune signal power as a percentage of the main output power
(set in POWER menu item);
> TYPE:
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Menu Functions

NORMAL — single tone at 1000 Hz (antenna or amplifier tuning)

DUAL — two-tone signal at 1000 Hz and 2000 Hz (IMD testing in SSB mode)
Default:: PWR = 35; TYPE = NORMAL

20. FREQ REF — Reference Frequency Calibration
Allows correction of the internal reference oscillator frequency (TCXO 24.576 MHz) to

improve frequency accuracy. Range: -1000 Hz to +1000 Hz in 1 Hz steps.
Default: 0

21. SAVE BAND VFO — VFO Band Memory

Determines which VFO(s) retain the last used band: VFO A only, or both VFO A and VFO B.
Default: VFO A

22. TX METR — TX Meter Mode

Selects the parameter displayed during transmit and its presentation format:

SWR — standing wave ratio (bar graph)

SWR NUM — standing wave ratio (numeric value)
PWR — output power (bar graph)

PWR NUM — output power (numeric value)

ALC — transmitter ALC level

MIC — microphone modulation level

Default: PWR.

v VvV VvV V VYV

23. RXPAN — Panadapter Settings in RX mode

Adjusts the spectrum display (panadapter) parameters in receive mode:

> AVG — display averaging, range 1-100. Higher values smooth spectrum fluctuations.
> SCALE — vertical scale, range 0.1-5.0
> SHIFT — baseline offset, range -100 to +100

Default: AVG = 5; SCALE = 0,9; SHIFT = 30

24. TX PAN — Panadapter Settings in TX mode
Adjusts the spectrum display parameters in transmit mode:
> AVG — display averaging, range 1-100
> SCALE — vertical scale, range 0.1-5.0
> SHIFT — baseline offset, range -100 to +100
Default: AVG = 5; SCALE = 2,7; SHIFT = 20

25. ENCODER — VFO Encoder Mode

Defines the tuning behavior of the TUNE/MULTI knob:

> PLAIN — linear tuning rate; step size is set via front panel controls and depends on the
current operating mode;

> INTEL — intelligent mode; tuning rate scales with rotation speed.
Default: INTEL
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Menu Functions

26. ALT ENCODER — RIT/XIT Encoder Alternate Function
Assigns an alternate function to the RIT/XIT encoder:

SPECTR — free tuning across the visible spectrum span (Free Tune);
AGC — AGC level adjustment;

SQL — squelch threshold adjustment;

RF — RIT/XIT offset.

Default: SPECTR

v VvV Vv v

27. SELECT MEMORY — Memory Channel Selection Mode

Determines how memory channels are stepped through:
> ENCODER — using the TUNE/MULTI knob;
> KEYS +/- — using the front panel buttons.

Default: ENCODER
28. BEEP KEY — Audio feedback for key presses

Enables or disables the audible confirmation tone on button press (ENABLE /
DISABLE).

Default: ENABLE
29. TIME — Clock Set

Sets the current time of the transceiver's internal clock:
> HOUR

> MIN

30. CORR TIME — Clock Correction
Compensates for systematic clock drift. Range: -63 to +126.
Default: 0

31. BACKLIGHT — Display Backlight Mode

Sets the display backlight behavior:
> DIMLY — continuous low brightness;
> BRIGHTLY — continuous full brightness;
> AUTO — low brightness by default; full brightness activates briefly on any button press.
Default: BRIGHTLY
32. CONTRAST — Display Contrast
Adjusts LCD contrast. Range: 0—50.
Default: 11

33. AUDIO OUT — Audio Output Mode

Selects the audio output power mode:
> NORMAL — maximum output 1 W,
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Menu Functions

> OUTDOOR — maximum output 3 W. Audio distortion may occur at high volume levels in
this mode. Reducing AF GAIN is recommended when receiving strong signals.

Default: NORMAL

34. AUDIO IN — Audio Input Select

Selects the audio input source for transmit:

> DEFAUL — microphone input for all modes except DIG; line input for DIG mode;
> ONLY LINE — line input for all modes. Used with remote operation systems.
Default: Encoder

35. CAT PROTOCOL — Remote control protocol

Selects the CAT protocol for external device control:

> LAB599 — extended protocol based on Kenwood TS-2000, supporting full transceiver
functionality;

> TS2000 — basic Kenwood TS-2000 command subset for legacy software compatibility.
Default: LAB599

RESET TO FACTORY DEFAULTS

To restore all menu parameters to factory default values, power off the transceiver, then
power it on using the POWER button while holding the W/M button.

ATTENTION: User settings are stored in non-volatile memory backed by an internal
CR2032 battery. When a low battery indication appears on the display, replace the
battery promptly to prevent loss of settings. See the Maintenance section for details.

(HX 184 El14.6W 14:5?1
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Maintenance
CLOCK BATTERY REPLACEMENT

Required tools and parts:

1. 1.5 mm hex key
2. 3 mm hex key
3. CR2032 battery

1.

Remove the RF and RIT/XIT control
knobs. Using the 1.5 mm hex

key, loosen the retaining screw
securing the TUNE/MULTI knob.

2.

Using the 3 mm hex key, remove the
screws indicated in the diagram.

3.

Using the 3 mm hex key, loosen the screws
indicated in the diagram on both sides of the
enclosure by rotating them 180°.
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4,

Carefully separate the upper section of
the enclosure from the lower section.
The two halves are joined by internal
connectors and will require moderate
force to separate.

5.

Replace the battery (CR2032).

Reassembly is performed in reverse order.
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Protection

OVERVOLTAGE PROTECTION

If the supply voltage exceeds 15.0 V, the transceiver will inhibit switching to transmit (TX)
mode; the voltage indicator on the display will invert. Voltages significantly above 16 V may
blow the internal fuse and cause permanent damage to the transceiver.

Use a power supply or battery with an output voltage of 9—-15 V and a current rating of at
least 2.5 A.

A CAUTION: Supply voltage above 15 V may damage the transceiver.

[

REVERSE POLARITY PROTECTION

If the power supply or battery is connected with incorrect polarity, the transceiver will not
power on. For correct power connector pinout, refer to the Controls and User Interface
section.

THERMAL PROTECTION

The transceiver incorporates internal thermal protection for the PA (power amplifier) output
stage. During extended transmit operation, the PA stage and enclosure may become
warm. If the internal temperature exceeds approximately 60 °C, the transceiver will inhibit
switching to transmit mode and the indicator will appear on the display. Transmit
inhibit will clear automatically once the temperature drops below the threshold.

CAUTION: During extended transmit sessions (e.g., digital modes), ensure
adequate airflow to the rear panel of the transceiver and/or reduce output power.

Recommendation: Unfold the kickstands to improve natural convection airflow.
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Protection

HIGH SWR PROTECTION

If the antenna impedance deviates from 50 Q and no antenna tuner is connected, the SWR
indicator on the display will show a value greater than 1.0. At SWR = 3.0 (indicated by an
inverted SWR indicator on the display), the transceiver will automatically reduce output
power. Output power will be reduced further as SWR continues to increase.

B .009.42 EEE

0 CAUTION: For maximum efficiency, use a resonant 50-ohm antenna or employ an
impedance matching device (automatic or manual antenna tuner).
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Contents are subject to change.
The latest version of this manual is available at: https://lab599.com/downloads/

If you have any questions regarding this document,
please contact Lab599 support: support@lab599.com
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