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1 Overview

1.1 Notice

Amateur radio regulations vary from country to country. Check your local amateur radio regulations and
requirements before operating the ELAD FDM-DUO.

1.2 Firmware versions

The features described in this manual refers to the following firmware versions :

RX Demodulator TX Modulator User Interface USB Interface FPGA

Ver. 1.28 Ver. 1.25 Ver. 4.54 Ver. 4.09 Ver. 2.00
Date: 02/04/2016 | Date:10/21/2015 | Date: 02/04/2016 Date: 05/28/2015 Date: 07/30/2014

1.3 Introduction

Thank you for choosing the FDM-DUO. It is an innovative dual mode SDR (Software Defined Radio)
transceiver covering the frequency range from 9kHz to 54MHz. The FDM-DUO can be used like a
standard transceiver in stand-alone mode or in remote mode to exploit the full potential of the ELAD
FDM-SW2 software. The FDM-DUO can still be connected to the FDM-SW2 software when it works in
"stand-alone" mode.

NOTE: For detailed information about ELAD FDM-SW?2 software refer to user manual available at
http://sdr.eladit.com/FDM-sw2 20Software/Doc/

1.3.1 Main Features

e Reception frequency range: 9kHz to 54MHz in direct sampling mode.

e Transmission bands: 160m to 6m.

Selectable output power of 5W or 0dBm RF Out connector.

Double antenna connectors (RTX for single antenna use or RX/TX for separated antenna use).

Operating modes: CW, CWR, LSB, USB, AM and FM.

ADC Linear LTC2165,16bit @122.88MHz.

e FPGA Spartan 6 XC6SLX25 + Serial Flash for stand-alone mode.

e Stand-alone RX demodulator with STM32F4 ARM floating point pController.

e |PC1766 Cortex M3 for LCD & Keyboard control.

e TX modulator with STM32F4 floating point uP + AD9957 DDS @368.64 MHz.

e Clocking source Si5338 driven by 10MHz TCXO or external reference input.

e TX modulator from 12S source: MIC using Cirrus CS5346 or USB integrated Codec (CM6510B
codec with customized firmware).

e CAT USB interface with FTDI controller.
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1.3.2 Block Diagram

ENCODERS

POWER ' ’
& { MODULATOR [

FILTERS BANK
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1.4 Precautions

e Connect the transceiver only to a power source described in this manual.

e Take care when plugging-in cables, avoid applying sideways pressure that might damage the
connectors.

e Avoid operating in wet conditions.

e For better performance and safety, connect the transceiver to good earth ground using a short,
heavy, braided cable.

e Ground all outdoor antennas for this receiver using approved methods. Grounding helps protect
against voltage surges caused by lightning. It also reduces the chance of build-up of static
charge.
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2 Panels Description

2.1 Front Panel Description

Multi use SDR - E1

TRANSCEIVER .
E2

ELAD

AUX
ouT

Q0 0O

S MENU

1 - LCD Display
See LCD Display.

2 - E1 Knob
Available functions : settings of audio volume, squelch for FM, microphone gain (MIC) while

transmitting, receive gain control (AGC), noise reduction (NR), noise blanker (NB) and auto notch (AN).
See Knobs functions for more information about knobs use.

3 - Main Knob
Available functions : VFO tuning, memory selection in MEM mode, step selection in VFO mode. See

Knobs functions for more information about knobs use.
4 - Main audio output for speakers and headphones
5 - Auxiliary audio output

6 - E2 Knob
Available functions : settings of reception filters, transmission power (PWR) while transmitting, CW pitch
value, and RIT value. See Knobs functions for more information about knobs use.
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7 - MODE and MENU buttons
Operating mode selection (AM, CW, ...). Tune mode activation. “QuickStep” function activation. Access

to the setup menu. See Keys functions for more information about keys use.

8 - VFO and MEM buttons
Basic VFO and memory operations. See Keys functions for more information about keys use.

2.2 Rear Panel Description

R@Y [« ANTENNA —‘ CEQ X

REF. IN RTX/TX

e ; > . PTT-OUT
2 / | ( @ MIC/PTT

KEV EXT I/0

DOQQF

1 - USB Receiver Data Connector
USB 2.0 port. Connect it to computer to use the SW2 software. Please use the supplied cable.

2 - Frequency Reference Input
SMA 50 Ohm connector. Apply an 10MHz 0dBm signal.

3 - RF Output Connector
SMA 50 Ohm connector. 0dBm transmission signal.

4 - Output/Input Antenna Connector
M-type 50 Ohm connector. Antenna output when using two antenna (TX). Antenna input when using
only one antenna (RTX).

5 - Input Antenna Connector
M-type 50 Ohm connector. Antenna input when using two antenna (RX).
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6 - PTT Output Connector
3.5mm stereo jack connector. PTT Output to connect a switch-box or an amplifier. This output is
enabled while transmitting.

RING

GROUND TIP

RING: do not connect (reserved for future use)
TIP: PTT output (NPN Open Collector transistor, max.: 20V/200 mA)

7 - USB Audio Connector
USB 2.0 port. Connect it to the computer to access to the FDM-DUO soundcard. In input, allows fully
digitals transmissions. In output, allows to access to the received signal in a digital way.

8 - CAT USB Serial Port
USB 2.0 port. Connect it to the computer to manage the FDM-DUO through the CAT (Computer Aided
Transceiver) protocol.

9 - Power Switch
Turn on /off the FDM-DUO.

10 - Power Connector
Voltage to apply : 13.8V. Maximum current consumption : 2.5A DC.
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11 - Expansion Port
DB9 connector for external hardware. THIS IS NOT A STANDARD SERIAL PORT.

5 3 1

e Pin 1: SPI Latch
e Pin2:12CSCL
e  Pin 3: SPI Clock
e Pin4:12CSDA
e Pin5: Ground
e Pin6: TX Duo
e Pin7:RXDuo
e Pin 8: SPI Data
e Pin9:+5V

12 — Microphone Connector
Microphone connector with PTT command. Please use the supplied one. The following image show the
connector pinout watching the FDM-DUO rear panel.

UP/DOWN GND MIC
+8V | PTT GND
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13 - Key/Paddle connector
3.5mm stereo jack connector.

RING

GROUND TIP

The menu 37 (CW IN) allows to choose the input type (key or paddle).

The menu 39 (CW KEY) lets you choose the type of connection made when you use a key (i.e.,
connection on the TIP or on the RING).

The menu 40 (CW TIP) lets you choose the type of connection made when using a paddle (i.e., position
of the dot and the dash on the TIP or on the RING).

14 - Ground Connector
For better performance and safety, connect it to an earth ground using a short and wide cable.
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3 LCD Display
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8.
9.
10.

11.
12.
13.
14.

15.

@®

LP: turns on when the low pass filter is active.

ATT: turns on when the attenuator is active.

ANT 1 2: displays the number of antennas chosen.

IN MIC USB: displays the input selected for transmission in SSB, AM and FM modes. Microphone
or USB TX connector.

METER: while receiving displays the signal strength in S-units, in transmission displays the
output power.

Units of measurements of the values displayed. The “S” letter of SWR is also used to indicate
that the “QuickStep” function is active.

PK: blinks if the ADC of reception is “overloaded”.

Secondary indication: while receiving displays the signal strength in dBm, in transmission
displays the output power in watt.

Measurement unit for the secondary indication.

LOC: turns on when the Main Knob is locked.

CAT: turns on when a CAT command is received.

SERV: turns on when the service mode is enabled.

Operating mode.

Input selection for CW mode.

Turns on when the external frequency reference is present.

E2 selected function.

1] : reception filter setting.

PWR: transmission power setting (while transmitting).

PITCH: CW pitch frequency setting.

RIT: RIT setting.

Alphanumeric characters to displaying messages and numeric values.
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16. E1 selected function.
VOL: main volume setting,
SQL: squelch setting (for FM mode),
MIC: microphone gain (while transmitting),
AGC: automatic gain control settings,
NR: noise reduction setting,
NB: noise blanker setting,
AN: auto notch setting.
17. Displays the selected VFO, A or B.
18. MEM: turns on in memory mode.
VFO: turns on in VFO mode.
SET: turns on when the setting menu is shown.
SET: turns on jointly to MEM when the VFO->MEM menu is active.
19. In memory mode, displays the selected memory index.
When in the setting menu, displays the menu number.
In split, displays “SP”.
20. RX: turns on when receiving.
TX: turns on when transmitting.
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4 Quick Start

These instructions are intended only for a quick guide, detailed instructions are given later in this
manual.

4.1 Firstofall

To avoid having a forest of buttons and knobs as front panel, each control has different operating
modes.

The buttons can be “short pressed” or “long pressed” to activate different functions. The different
functions associated to each pressure are written in different colors just above the corresponding
button. Each top white label is associated to the “short pressure” on the button, while the lower blue
label is associated to the “long pressure”.

A/B 7
- swaps A and B VFOs if “short pressed”, and swaps VFO and Memory mode if “long pressed”.

The A/B label refers to the A/B VFO swap obtained with a “short pressure”.
The M label refers to the VFO/Memory mode swap obtained with a “long pressure”.

Long Pressure

A button is “long pressed” when it is kept pressed for more than 1 sec.
This value can be changed using menu 71 ( Hold Time ) as explained in section 5.9 - Settings Menu
List.

Valid values can vary from 500 ms to 2500 ms.

The knobs can be pressed as well to control a different parameter.

The E1 knob usually controls the audio volume, but if pressed once it controls the squelch value.

The tuning knob can be pressed to change the tuning step or to enter the “Digit by digit tuning
mode”.
The tuning knob operations are detailed in section 5.1.1.1 - Tuning.
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4.2 Reset

When first approaching a largely programmable device like FDM-DUO it is nearly unavoidable to mess
some parameters with useless values. This is not a problem and should not prevent users from trying
the different settings, since a “reset” command is available to bring back the device to the factory

settings.
The reset procedure is quite simple:
. short press the MENU button
o turn the F2 knob until reading 81 DEFAULT on the display
o short press the E2 knob to show “N” on the right of DEFAULT
. turn the E2 knob to change “N” to “Y”
. short press the E2 knob
o wait for the radio reset and restart

4.3 Afirst trip

A radio like FDM-DUO has many possible application scenarios, both used as a stand-alone device, and
paired with its mate software.

In this section the simplest and most common uses will be shown, to allow a first familiarization with
FDM-DUO.

4.3.1 Reception

The first use for FDM-DUO is, clearly, reception. To do that, just connect the device to a 12V power
supply (or to a battery) and turn it on by using the back switch.

LP ANT1 INMIC 1R Yoo

RXannnnni
S T 3 5 7 0+10+20 +40  +60 LSB

I
VFO A [ L (i fy KHz

KEY

E1] voL AGC 2| [ L

After some secs the device is in reception mode with VFO A enabled.
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FDM-DUO does not have the “band” concept, thus there is no “band switch”.

There are, though, some special memories holding the value of the low frequency limit of each band
as factory settings.

The “Quick Mem” mode can be used to quickly reach the wanted band; it is activated by long
pressing the WM button.

The main controls are as follows:

Press and hold the button until the display shows the wanted band.

The F button is used to change to mode: at each short press the mode is changed to the next
possible mode.

The tuning is done using the main tuning knob.

It is possible to change the tuning step to an alternate value with a short pressure on the
button.

Another short pressure on the button resets the usual tuning step.

It is possible to change the tuning step to various values with a short pressure on the tuning knob.
This leads the tuning knob to select different tuning steps.

Once the desired step has been selected, another short pressure on the tuning knob will bring it back
to control the tuning, using the new selected step.

Volume and bandwidth

The volume is set by the E1 knob.
The E2 knob controls the bandwidth.
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Enhancing Reception

By clicking on the E1 knob, it is possible to activate some useful options:

vk wn

Audio Volume: this, as seen previously, is the default behavior;

Squelch Value: if activated, the related icon on the display blinks;

Automatic Gain Control On/Off: if activated, the AGC icon on the display blinks;

Automatic Gain Control Speed: it is possible to select Slow, Medium, or Fast;

Noise Reduction: it is possible to activate and set the level, if activated the NR icon on the
display blinks;

Noise Blanker: it is possible to activate and set the level, if activated the NB icon on the
display blinks;

Auto Notch: it is possible to activate and select two different levels of intervention; when
activated, Auto Notch detects and kills an audio persistent tone.

By clicking on the E2 knob, it is possible to activate some useful options:

PwnN

Filter Bandwidth: this, as seen previously, is the default behavior;

CW Pitch: this allows to choose the preferred CW reception tone;

Receive Incremental Tuning On/Off;

Receive Incremental Tuning Value: this allows to move the reception frequency away from
the transmission frequency; this function appears only if the previous Receive Incremental
Tuning is set to On. More information can be found in section 5.1.1.3 - E2 Receiver Settings.
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4.3.2 Transmission

LP ANT1 INMIC 3 -l'dBm

~mmmmmaaaaE
+60

1 3 5 7 9+0 +20 +40 LSB

11l
VFO A T N I
E1 MIC E2 PWR

KEY

Before transmitting, always check the antenna conditions, so as to avoid problems to the PA; this must
be done on a free frequency to avoid disturbing any running QSOs.

Using the parameter 73 — “BACKLIGHT CHANGING” it is possible to disable this change if it is deemed
annoying, for example when operating in CW Break In mode.

When FDM-DUO is transmitting, the display changes its backlight.

Transmission in AM, SSB and FM Mode

To transmit you just have to use the PTT on the mike and speak.

In case of need it is possible to use the E1 knob to control the “Mic Gain”: a short pressure on the E1
knob lets you control the Mic Gain instead of Volume, and vice versa.

Transmission is driven by the CW key.
The E1 knob controls the Volume or the CW speed (in WPM). The two functions can be swapped
with a short press on the E1 knob.
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Antenna Tuning

Due to the importance of the antenna tuning, FDM-DUO is capable to generate the signal that allows
antenna tuning.

This can be done with a long pressure on the (U8 button.

The transmission will end after a time period established by parameter 49 - “TUNE TIME” (factory set
to 10 secs) or by a new long pressure on button.

During the transmission it is possible to show different information: pressing E2 knob it is possible to
show frequency or forward power, or reflected power, or Standing Wave Ratio.

During the transmission it is possible to tune the antenna, if needed using an external ATU.
The tuning operations could be refined using parameters 55 — “TUNE POWER” and 56 — “TUNE PTT”.

Parameter 55 — “TUNE POWER” allows to select the power to be used when in tune mode, for
example reducing the power as a means to protect final power transistors when not sure of the
antenna conditions.

Parameter 56 — “TUNE PTT” allows to deactivate an external PA during tuning operations, by
disabling the PTT Out signal during tuning operations.
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5 User Interface

5.1 VFO Mode
5.1.1 Receive

The VFO mode is the default mode of FDM-DUO. Each VFO memorize the tuning frequency, mode and
tuning step

LP ANT1  INMIC

-8 i
RXpnnnnnl J
S 1 3 5 7 9+10+20 +40 +60 LSB
N ll 11
S l l_l (L. u /1 KHz 42
[E1] voL AGC
5.1.1.1 Tuning
In this mode, use the Main Knob to tune a frequency.
A short pressure on the main knob enter the frequency step menu
LP ANT1  INMIC ) 8 {
SN TTTTTT R
S 1 3 5 7 9+10+20 +40 +60 LSB
T I
e i sl gy Heo
[E1] voL AGC [E2] 1

Use the main knob to modify the tuning step, then with a short pressure return in the VFO menu.

With a long pressure over the main knob, the Digit by Digit Frequency tuning mode is activated

LP ANT1 INMIC . 8 {

RX ppnnnni 'dBm

S 1 3 5 7 9+0 +20 +40 +60 LSB
T KH

MEN, "5 (A [ A A | KHz Ji

[E1] voL AGC [E2] J1

|
SELECTED DIGIT

In this mode use the main knob to modify the selected digit and E1 or E2 to change witch digit you want
to modify. Apply a short pressure on main knob to return in the standard tuning mode.
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5.1.1.2 E1 Receiver Settings

Apply a short pressure on the E1 knob to change the E1 selected parameter, the selected parameter
icon is turned on in the LCD. Turn until one click the E1 knob to display the parameter value, then turn
again E1 to modify the parameter value.

AGC
.VDL saL AGC —® Type: Slow, Medium, Fast
Audio Volume Squelch Value On/Off or Gain if AGC in OFf
AM < NB MNR
Auto Motch Naoise Blanker Naise Reduction

SQL: if the Squelch is turned on the relative SQL icon blinks.
AGC: if the AGC is turned OFF (manual gain mode), the AGC icon blinks.
NR and NB: if the Noise Reducer or the Noise Blanker is turned on the relative NR or NB icon blinks.

5.1.1.3 EZ Receiver Settings
Apply a short pressure on the E2 knob to change the E2 selected parameter, turn until one click the E2
knob to display the parameter value, then turn again E2 to modify the parameter value.

FILTER PITCH RIT RIT
— » >
Bandwidth CW pitch On/Off Rit Value
h 4

RIT: if the RIT is turned on the relative RIT icon blinks, note that if the RIT is turned off the “Rit Value”
menu is not displayed. To modify the RIT value you have to use the E2 knob to change the selected digit
and press the key to change the digit selection. Keep press the key to reset the RIT value.

5.1.1.4 Switch VFO
Use the /:}”13 button to switch VFO-A/B.

5.1.1.5 Store VFO to Memory
Use the key to store the current VFO settings into a memory

LSB
SET Jnm W 7
wen 20 T OITHTT ke

(=]

Use E2 knob or main knob to select the destination memory and confirm with a short pressure on E2.
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5.1.1.6 “QuickMem” Mode

Keep pressed the key to enter the “QuickMem” mode.

The memory channels 180 to 199 are reserved for the “QuickMem” selection. Keep pressed the key
until the desired frequency appears on the LCD display, then release the key and the current VFO is set
to the frequency and mode saved in the memory channel.

You can use the “FDM-DUO Manager” feature in the ELAD FDM-SW?2 software to customize the memory
channels.

5.1.1.7 VFO-A =VFO-B
With long pressure on MFT_}/ key you get VFO-A = VFO-B

ANT1 INMIC .g!
w TITIIT drl!
S 1 3 5 7 9+10 +20 +40 +60 LSB
g 1}
VFO A 4 [y Rt
[E1] voL AGC (2] 1

5.1.1.8 Change Operating Mode
With a short pressure on the button you can change the receiver mode between the available

modes:

—

LSB uSB

[ \

5.1.1.9 “QuickStep”

With a short pressure on the - key, the “QuickStep” function is activated. This function quickly sets
the frequency step preset selected in the “QuickStep” setting menu, press again the - key to set the
previous frequency step.
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5.1.2 Transmit

During the transmission some operations like tuning, VFO selection, mode selection are locked. With a
short pressure on the E2 knob it is possible to change witch parameter is shown in the main display.

FREQUENCY FORWAD POWER
ANT1 INMIC T ANT1 INMIC 3-[.
B
SETTTTLI 11 1 | IR CnnmmmanaEl m
13 5 7 9_+10'+20 +40  +60 LSB 13 5l7 12+10 +20L_440 n}é_ol w LsB
M7 mIer — 1Tl [ o
VFO A f L rE LUK vo o TN o [ o
MIC = PWR [E1] MIC = PWR
A
SWR \ REFLECTED POWER
ANT1 INMIC = ANT1 INMIC =
|||||||||lllll 3 T |||||||||Illll 3 Taam
—3 5 7 9+10 +20  +40  +60 LSB {— T 3 5 7 9+10 +20 +40 ;ﬂ) . LSB
101 117 JLC jm
VFO A —-'wg LU e VFO A l-_‘tF i [} fs3
[E] mic & PWR [E1] MIC € PWR

5.1.2.1 Transmission in CW Mode

LP ANT1  INMIC

-
NETTTITTIe: 11 1 | MR

1 3 5 7 9+10 +20 +40 +60
17117 ‘u‘n cw
s rr_r 1.1 rur_; KHz e

[E1] [£2] PWR

e (CW Message
To begin transmit the CW message selected in the “CW message” menu (humber 46), keep pressed the
microphone PTT and apply a short pressure on the CW key or paddle. Push the PTT to stop the CW
message transmission.
With a long pressure on ﬁ m if the function has been activated in the “F4 Function” menu or in
the “F5 Function” menu, selected CW message is transmitted. Press the or to stop the CW
message transmission.

e E1 transmitter settings
Turn until one click the E1 knob to display the parameter value, then turn again E1 to modify the
parameter value. Apply a short pressure on the E1 knob to modify the parameter selection : “Reception
Volume” or “CW Words Per Minute”.

Reception CW transmitted
Volume Words per Minute —‘

e E2 transmitter setting
Use E2 to change the transmission power.
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5.1.2.2 Transmission in AM, SSB and FM Mode

LP ANT1  INMIC 3
T,(|||||||||lllll 3 Taom
1 3 5 7 9410 +20 +60 LSB
el E el =Tal o
i LU LU K

[E1] MIC [E2] PWR

e E1 transmitter settings
Turn until one click the E1 knob to display the parameter value, then turn again E1 to modify the

parameter value. Apply a short pressure on the E1 knob to modify the parameter selection : “Reception
Volume” or “Microphone Gain”.

Reception N MIC

Volume - Gain

e E2 transmitter setting
Use E2 to change the transmission power.
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5.2 Split Functionality

Usually you can communicate with other stations using a single frequency for receiving and
transmitting. In this case, you select only one frequency on either VFO-A or VFO-B. However, there are
cases where you must select one frequency for receiving and a different frequency for transmitting. This

User Manual - Rev. 2.0 - 02/2016

requires the use of 2 VFOs. This is referred to as “Split”.

To activate the Split, select the “Split” option in the F4 or the F5 settings menu, then apply a long

pressure on F4 or F5.

In Split the VFO-A is used to receive

LP

ANT1

RXannnnni

Rl -8 Laom

S 1

58

VFO A

3 5 7 9+10+20

+40  +60

NI EEIEIE
(Lt et KHz

LSB

KEY
[E1] voL AGC [E2] J 1
The transmission frequency is set to the VFO-B frequency
LP ANT1  INMIC . E l'dB
R ppnnnnl 5
S 1 3 5 7 9+0 +20 +40 +60 LSB
P Tar e
VFO SB (Lo Kz
[E1] voL AGC [E2] T
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5.3 MEM Mode

To activate the memory mode, apply a long pressure on . In MEM mode it is possible to receive,
transmit and change the E1/E2 settings in the same way of the VFO mode.

LP ANT1 INMIC g8

RxIIIIII! m

S 1 3 5 7 9+10 +20 +40  +60 USB
A I I R S N oy |

MEM f’” I 177 1, 12300 KHz o

[E1] voL AGC [E2) [ 1

5.3.1 Select and edit a memory

Use the main knob to select a memory. Apply a long pressure on the main encoder to enter the edit
memory menu. In this menu it is possible to modify the selected memory frequency in digit by digit
mode.

LP ANT1 INMIC } E {
SETITTIT 'dém
S 1 3 5 7 9+0 +20 +40 +60 USB

00 MM M@0 M0
MEM f“ (M5S0

[E1] voL AGC [

KEY

5.3.2 Delete a memory

V=M
Apply a long pressure to the [SFll key to enter the delete menu.

Use the E2 knob to set yes or no and make a short pressure on E2 to confirm.

5.3.3 Set memory to VFO

Use the button to select the VFO-A/B. Use the key to set in the selected VFO the selected
memory frequency and mode. When this function is used, the FDM-DUO automatically switches to the
VFO mode.

© 2016 ELAD S.r.l. All rights reserved. No part of this document may be reproduced, published, used, disclosed or disseminated in any form or
by any means, electronic, photocopying or otherwise, without prior written permission of ELAD S.r.l.



ELAD FDM-DUO

5.3.4 Change the memory display mode
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Apply a short pressure on the @ key to show the memory label in the LCD main display. Press shortly

again FS:L to return to display the memory frequency.

LP ANT1 INMIC
RX pnnnnnl

-8 {dBm

S 1 3 5 7 9+10 +20 +40
wen 201 T |

'_+60 UsB
[

N .__Tj Lim

EIVOL AGC [E2] 1

You can use the “FDM-DUO Manager” feature in the ELAD FDM-SW?2 software to customize the memory

channels.

5.4 Antenna Tuning Mode

In VFO or MEM mode, apply a long pressure on ME;?E key to switch to the Antenna Tuning Mode

LP ANT1 INMIC

1 3 5 7 9+10 +20 +40

NIEREIN,
VFO A 'U NN

[E1] [E2

~mmmmaaiil

3 TdBm
s cw
T kH:
KEY
PWR

In this mode a tone at the transmission frequency is generated. Use E2 to modify the transmission

power.

The antenna tuning mode have a default timeout of 10s, this value can be modified in the settings menu
49 “TUNE TIME”. However you can apply a long pressure on key to exit from the antenna tuning

mode.

Note:

the timeout is not active if:
o the selected transmission output is set to 0dBm,
e the “SERVICE MODE” is active.
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5.5 Maximum settable frequency
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The maximum settable frequency is 54MHz. However, you can unlock this limit for experimental
purposes until 165MHz by setting the FDM-DUO as follows :
- low pass filter deactivated, menu 2 “RX LP” set to “OFF”,
- outputin 0dBm, menu 33 “TX OUT” set to “0dBm”.

5.6 Knobs functions

The following table describes the knob functions for some

user interface menu :

Menu Action Main Knob E1 Knob E2 Knob
- Change selected VFO Enter E1 selection Enter E2 selection
Value modified
frequency parameter parameter
VFO Short Pressure Enter STEP menu Change E1 selected Change E2 selected
parameter parameter
Switch to DIGIT by DIGIT
Long Pressure Wi te Y (2) (2)
tuning mode
Value modified Change tuning step value
STEP Short Pressure Exit from STEP Menu
Switch to DIGIT by DIGIT
Long Pressure ke o. v (2) (2)
tuning mode
. Select next/previous Enter E1 selection Enter E2 selection
Value modified
memory parameter parameter
MEM Short Pressure Change E1 selected Change E2 selected
parameter parameter
Switch to DIGIT by DIGIT
Long Pressure ke o‘ i (2) (2)
tuning mode
. Back to VFO or Modify E1 selected Modify E2 selected
Value modified
. MEM menu parameter value parameter value
E1 Selection: Back to VFO Change E1 selected Change E2 selected
VOL - SQL - Short Pressure ack to or ange E1 selecte ange E2 selecte
MEM menu parameter parameter
AGC-NR-NB Switch to DIGIT by DIGIT
Long Press ke O. v (2) (2)
tuning mode
- Back to VFO or Modify E1 selected Modify E2 selected
Value modified
. MEM menu parameter value parameter value
E2 Selection: Back to VFO Change E1 selected Change E2 selected
FILTER - PITCH |  Short Pressure e o anee - seecte anee Beseecte
RIT MEM menu parameter parameter
i Switch to DIGIT by DIGIT
Long Pressure ke o. v (2) (2)
tuning mode
Value modified Fhahge the _Cha_nge the
destination memory destination memory
VFO > MEM Short Press save VFOn the
selected memory
Long Pressure (2) (2)
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Menu Action Main Knob E1 Knob E2 Knob
Value modified Change Yes/No
Delete MEM Short Pressure Confirm Yes/No
Long Pressure
Value modified Change parameter
SETUP - selection
PARAMETER Short Press Enter parameter setup
CHOICE menu

(MENU button)

Long Pressure

Value modified

Parameter coarse
variation (1)

Parameter coarse
variation (1)

Parameter fine
variation

SETUP -
PARAMETER

Short Press

Save and exit

MODIFICATION

Long Pressure

DIGIT by DIGIT
Tuning

Value modified

Modify the current digit
value

Change digit selection

Change digit selection

Short Pressure

Switch to standard tuning
mode

Switch to standard tuning
mode

Switch to standard
tuning mode

Long Pressure

()

()

(1) Available only for certain menu.
(2) Press simultaneously E1 and E2 to lock/unlock all the keys and knobs. When the keys/knobs lock

function is activated the E1/E2 icons blink.
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5.7 Keys functions

The following table describes the keys functions.
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Mode | Pressure V=M M=V MODE MENU
Enter . . Enter
VFO | Short | SwitchVFO | VFO to MEM - Change operating | Enable/disable settings
mode Quickstep function
menu menu
Switch to Enter/Exit
E F |
VFO Long MEM - nter . VFOA=B antenna tuning F4 Selected Function > 5e e.CtEd
QuickMem Function
mode mode
menu
Selected Change selected Change memory Enter
MEM Short Switch VFO - memory to memory display settings
VFO operating mode frequency/label menu
Enter/Exit
itch E | F |
MEM Long switeh to nter delete antenna tuning F4 Selected Function > se e.CtEd
VFO mode memory menu - mode Function

5.8 Microphone Keys functions

The following table describes the microphone keys functions.

Mode Pressure up DOWN
UP Keep pressed DOWN Keep pressed
VFO Short Tune up frequency of one step | Tune down frequency of one step
After HOLDTIME tune up the After HOLDTIME tune down the
Keep . . . .
VFO ressed frequency according with the frequency according with the
P acceleration acceleration
MEM Short Selected memory to VFO Selected memory to VFO
Selected memory to VFO and Selected memory to VFO and
MEM Keep after HOLDTIME tune up the after HOLDTIME tune down the
pressed frequency according with the frequency according with the
acceleration acceleration
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5.9 Settings Menu List
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The following table describes the FDM-DUO settings menu list. To enter the settings menu mode, press
the key. Use E2 to select the menu, then apply a short pressure on E2 to display the current menu
setting, if you want to change the setting use the E2 knob and confirm the setting with a short pressure
on E2. In some menu you can also use the main knob to change the setting more quickly. To turn back or

exit the menu just press

MENU

Menu | Title | Description | Available Settings | Default
RECEPTION MENU
1 RX ATT Receiver input attenuation OFF or ON OFF
2 RX LP Receiver low pass filter status OFF or ON ON
3 SNAP Round to step OFF or ON ON
4 AGCTH AGC Threshold From 0 to 10 4
6 AUX VOL Auxiliary output volume From 0 to 100 50
7 QUICKSTEP Step selected for the “QuickStep” | 1Hz, 5Hz, 10Hz, 25Hz, 1kHz
mode 50Hz, 100Hz, 250Hz,
500Hz, 1kHz, 2kHz, 3kHz,
4.5kHz, 5kHz, 7.5kHz, 9kHz,
10kHz, 12.5kHz, 25kHz,
50kHz, 100kHz, 125kHz,
250kHz, 500kHz, 1IMHz
8 CW MUTE Set mute status during CW OFF or ON OFF
transmission
9 xSB MUTE Set mute status during AM or SSB OFF or ON ON
transmission
10 FILBYPASS Set pre-selection filters bypass, OFF or ON OFF
available only in reception in
remote/mixed mode and in split
11 TONE VOL Sidetone volume From 0 to 100 5
12 SET CW MODE | Enable / disable CW reverse mode YES or NO NO
TRANSMISSION MENU
30 TX ENABLE Enable the transmission OFF or ON ON
31 ANTENNAS Number of antenna used lor2 1
32 TXIN Transmission input in AM and SSB Microphone, USB Microphone
The TXIN setting is automatically set | soundcard, AUTO
to MIC if the PTT button is pressed or
USB if the CAT command TX s
received
33 TXOUT Transmission output selection PWR (ant. RTX) or 0dBm | PWR
(RFOUT)
34 TX POWER Transmission power selection 0.3W, 0.5W, 1w, 1.2W, 5w

1.5W, 2w, 3W, 4W, 5W or
max available
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Menu | Title Description Available Settings Default
35 TX BW Transmission filter selection for AM | 50Hz - 4000Hz 100Hz - 2700Hz
and SSB mode. 100Hz - 2700Hz
100Hz - 3000Hz
100Hz - 3500Hz
100Hz - 4000Hz
200Hz - 2700Hz
200Hz - 3000Hz
200Hz - 3500Hz
200Hz - 4000Hz
300Hz - 2700Hz
300Hz - 3000Hz
300Hz - 3500Hz
300Hz - 4000Hz
36 MIC GAIN Microphone Gain +12dB in step of 0.5dB 0dB
37 CWIN CW transmission input selection. Key, Paddle, Key+DTR, | Key
The Key+DTR option appears only Paddle+DTR
when the USB is connected and is
automatically disabled when the USB
is disconnected, re-setting the
selection to Key.
This is done to avoid unwanted TX
operations due to USB setup
transient phases.
38 CW DELAY PTT release delay in CW 0 to 1000ms 240ms
39 CW KEY Select where the key is connected on | TIP or RING TIP
the key/paddle jack
40 CW TIP Select the dot or dash on the tip of | DOT or DASH DASH
the key/paddle jack
41 CW IAMBIC Set the iambic mode AorB A
42 CW RX WPM CW characters decoding speed 5 to 90 words per minute 12
43 TXRXTH CW threshold for a tone recognition AUTO or from 1 to 10 AUTO
44 CW DECODE Enable/Disable the automatic CW | OFF or ON OFF
decoding
45 CW TX WPM CW transmission speed 5 to 90 words per minute 10
46 CW MSG CW Message selection Msg 1 to Msg 10 Msg 1
47 TX VIEW Select the default parameter to be | Frequency, forward power, | Forward power
displayed during a transmission reflected power, SWR
48 UP/DOWN ACC | MIC UP / DOWN acceleration of the | 1,2, 3 2
microphone buttons
49 TUNE TIME Antenna tuning mode timeout. Active | 3 to 120 seconds 10s
only if the selected transmission
output is the antenna. Not active in
service mode
50 ATT ON TX Attenuation in transmission mode OFF or ON OFF
51 NOISE TH Set the noise gate threshold. | OFF,1,2,...10 2
Available only if TXIN is set to MIC
52 COMP GAIN Set dynamic compression gain. OFF,1,2,... 10 7
Available only if TXIN is set to MIC
53 TX FM DEV Transmission FM deviation 2.5kHz, 5kHz 2.5kHz
54 PTT PTT control PTT, PTT+RTS PTT

© 2016 ELAD S.r.l. All rights reserved. No part of this document may be reproduced, published, used, disclosed or disseminated in any form or

by any means, electronic, photocopying or otherwise, without prior written permission of ELAD S.r.l.



ELAD FDM-DUO

User Manual - Rev. 2.0 - 02/2016

Menu | Title Description Available Settings Default
55 TUNE POWER Set TUNE power 0.3wW, 0.5wW, 1w, 1.2w, | 5W
1.5W, 2w, 3W, 4W, 5W or
max available
56 TUNE PTT Set PTT OUT when in tune YES or NO YES
GENERAL SETTINGS MENU
60 FR OFFSET Enable / Disable the frequency offset | OFF or ON OFF
for the visualization
61 OFS VALUE Frequency offset value for the | +/-99.999999999 GHz. OHz
visualization See Frequency
visualization offset
menu
62 F4 Select the F4 key function when a | None / Send CW Message / | Send CW
long pressure is applied Split / Main encoder tuning | Message
lock / Switch between CW
and CWR
63 F5 Select the F5 key function when a | None /Send CW Message / | Main encoder
long pressure is applied Split / Main encoder tuning | tuning lock
lock / Switch between CW
and CWR
70 CAT BAUD CAT serial port baud rate 9600, 38400, 57600, 38400
115200
71 HOLD TIME Hold time to detect a long pressure From 500 to 2500ms 1000ms
72 REPT TIME Repetition time when a key is pressed | From 100 to 1500ms 600ms
73 TX BACKLIGHT | Activate backlight when changing YES or NO YES
ON/OFF operating mode (Stand Alone Rx,
Remote Rx, Stand Alone CW Tx,
Remote Tx)
SERVICE MENU
80 SERVICE Enable Service mode ON or OFF OFF
81 DEFAULT Restore default parameters YES or NO NO
82 Ul UPDATE If Service mode is active, enable the | YES or NO NO
firmware update mode
83 VIEW SN Display the FDM-DUO serial number Parts of the SN First part
84 VIEW FW Display the FDM-DUO firmware Firmware Ul
versions
85 CLK ADJ Sets the internal clock correction +50000 dots (not Hz) -

value. It is used to have a fine
frequency setting.

In case of “Ref In” utilization, this
parameter is not relevant.
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5.9.1 Frequency visualization offset menu

The frequency visualization offset is helpful when using a transverter. The Frequency offset is set in digit
by digit mode with some improvements to set a signed 10 digit offset in a 9 digit display.
e E2:Select the digit to modify
e Main encoder: modify the selected digit value
e E1: change the visualization
o kHz: the 8 most significant digit of the frequency offset are displayed
o Hz: the 9 least significant digit of the frequency offset are displayed
e E1 or Main encoder short pressure: change the sign of the offset (+/-)
e E2 short pressure: save the setting

EXAMPLES:
Frequency offset value: +10,000,034,120 Hz

o kHz Display mode

S O o O T T W e B T
SR ST LI 2177 KHz

o Hz Display mode
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6 CAT Remote Control

6.1 General Specifications

The FDM-DUO transceiver uses a full-duplex, asynchronous, USB serial interface for communicating
through the USB CAT port. Each data is constructed with 1 start bit, 8 data bits, 1 stop bit, no parity is
used (8N1). The baud rate is selectable in the [70] CAT BAUD menu. Available values are 9600, 38400,
57600, 115200 bps.

The FDM-DUO implements proprietary commands and also a subset of the Kenwood TS-480 command
set. Some of those TS-480 commands have no effect on the transceiver, they only ensure the
compatibility of the FDM-DUO with Ham Radio Deluxe.

6.2 Commands Types

A computer control command is composed of an alphabetical command, various parameters, and the
terminator that signals the of the command.
For example to set the VFO-A to 14MHz the command is:

FA00014000000;

e “FA”: alphabetical command
“00014000000000”: parameter

“w.n,

° ;7. terminator

Computer control commands can be classified as shown below:

SET

(set a parameter)
Input

PC->FDM-DUO

READ

Computer control (read a condition)
commands

Output ANSWER
FDM-DUO->PC (transmit a condition)

EXAMPLE
e To set the VFO-A to 14MHz the PC sends: “FA00014000000000;” SET command
e To read the VFO-A frequency the PC sends: “FA;” READ command
e When this command has been sent, the following message is returned to the PC:
“FA00014000000000;” ANSWER

© 2016 ELAD S.r.l. All rights reserved. No part of this document may be reproduced, published, used, disclosed or disseminated in any form or
by any means, electronic, photocopying or otherwise, without prior written permission of ELAD S.r.l.



ELAD FDM-DUO User Manual - Rev. 2.0 - 02/2016

6.3 Cat Commands

6.3.1 Active commands list

COMMAND FUNCTION SET READ ANS.
AC TUNE MODE STATUS - YES YES
AN ANTENNAS YES YES YES
AT RF ATTENUATOR YES YES YES
AX ATTENUATION ON TRANSMISSION YES YES YES
CG TX COMPRESSION GAIN YES YES YES
Cl CW IMPUT YES YES YES
CM CW MESSAGE YES YES YES
DT DUO TYPE - YES YES
FA VFO-A FREQUENCY YES YES YES
FB VFO-B FREQUENCY YES YES YES
FD FM DEVIATION YES YES YES
FP READS THE FORWARD POWER - YES YES
FR VFO/MEM MODE YES YES YES
FT VFO/MEM MODE YES YES YES
GC GAIN CONTROL YES YES YES
Gl GENERAL INFORMATION - YES YES
GS GAIN SETTINGS YES YES YES
IF INFORMATION - YES YES
1Q TX1Q MODE YES YES YES
LB LCD BACKLIGHT YES YES YES
LP LOW PASS YES YES YES
MA READ VFO-A MODE - YES YES
MB READ VFO-B MODE - YES YES
MC MEMORY CHANNEL YES YES YES
MD MODE YES YES YES
MG MIC GAIN YES YES YES
MR MEMORY READ - YES YES
MT MUTE IN TRANSMISSION YES YES YES

MW MEMORY WRITE YES - -
NB NOISE BLANKER STATUS - YES YES
NC NOISE REDUCTION YES YES YES
NK NOISE BLANKER YES YES YES
NO AUTO NOTCH YES YES YES
NR NOISE REDUCTION STATUS - YES YES
NT TX NOISE THRESHOLD YES YES YES
0S FVO STATE YES YES YES
oV FVO VALUE YES YES YES
Pl PITCH YES YES YES
PT PTT OUT IN TUNE YES YES YES
RA RF ATTENUATOR YES YES YES
RC RIT CLEAR YES - -
RD RIT DOWN YES YES YES
RF RECEPTION FILTERS YES YES YES
RI READS RSSI - YES YES
RP READS THE REFLECTED POWER - YES YES
RT RIT STATUS YES YES YES
RU RIT UP YES YES YES
RV RIT VALUE YES YES YES
RX RX SET YES - YES
SE SERVICE YES YES YES
SF SPFO8 FILTERS YES YES YES
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COMMAND FUNCTION SET READ ANS.
SM S METER - YES YES
SN SERIAL NUMBER - YES YES
sQ SQUELCH YES YES YES
SW SEND/SET CW MESSAGE YES YES YES
TB TRANSMISSION BANDWIDTH YES YES YES
TE TX ENABLE YES YES YES
Tl TRANSMISSION INPUT YES YES YES
TL TUNE POWER LEVEL YES YES YES
TP TRANSMISSION POWER LEVEL YES YES YES
T TRANSMISSION OUTPUT YES YES YES
TU TUNE TIME OUT YES YES YES
X TX SET YES - YES
VA AUX VOLUME YES YES YES
VM MAIN VOLUME YES YES YES
VS FIRMWARE VERSION - YES YES
VT SIDETONE VOLUME YES YES YES
WR READS THE SWR VALUE YES YES

FVO : Frequency Visualization Offset (for transverter use)
RIT : Receive Incremental Tuning

6.3.2 Active commands tables

AC Reads the tune mode status Parameters:
Set P1: Always O
P2: Always 0
Read 1 2 3 q 5 6 7 ; 9 10 | P3
A Cc ; 0: not active
Answer 1 2 3 4 5 6 7 8 9 10 1: active
A c P1 | P2 | P3 ;
AN Reads or selects the number of antennas used Parameters:
Set 1 2 3 4 5 6 7 g 9 | 10 | PL:
A N Pl ; 1: only one antenna
Read 1 2 3 4 5 6 7 ) 9 10 2: two antennas, one for
A N ; reception and another one for
Answer 1 2 3 4 5 6 7 8 9 70 | transmission
A N P1 ;
AT Reads or sets the input attenuator status Parameters:
Set 1 2 3 ] 5 6 7 8 9 10 | P1
A T Pl ; 0: not active
Read 1 2 3 4 5 6 7 8 9 70 1: active
A T ;
Answer 1 2 3 4 5 6 7 8 9 10
A T P1 ;
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AX Reads or sets the attenuator status during PpalfameterSI
transmission 0: not active
Set 1 2 3 4 5 6 7 8 9 10 1: active
A X Pl ;
Read 1 2 3 4 5 6 7 8 9 10
A X ;
Answer 1 2 3 4 5 6 7 8 9 10
A X Pl ;
CG Reads or sets the transmitter compression gain Parameters:
Set e 3 4] 5] 6] 7] 8 ] 9] 10 | PlalwaysO
c [ e | PL [P2]|P2]|P2] ;
Read 1 P 3 4 5 6 7 g 9 10 P2 compression gain value
C G P1 ; 000 : OFF
Answer | 1 2 3 4 5 6 7 [ 8 9 70 | 001~010 (active)
C G Pl P2 P2 P2 ;
Cl Reads/Sets CW input Parameters:
Set not available during transmission Pl
Set 7] 2 3 4] 5] 6 7] 81 9] 10 0: key
(o] I Pl ; 1: paddle
Read 1 2 3 4 5 6 7 8 9 10
C I ;
Answer 1 2 3 4 5 6 7 8 9 10
C I Pl ;
cM Reads or sets CW messages Parameters:
Set not available during transmission Pl
Set 1 > 3 7 5 5 7 3 9 10 CW Message Index (0 To 9)
C | M | PL |P1L | P2 | P2 | P2 | P2 | P2 | P2 | P2
11 | 12| 13 | 14 | 15 | 16 | 17 | 16 | 19 | 20 | CW Message text (ASCII)
P2 | B2 F2 F2 P2 P2 P2 B2 P2 P2 Allowed characters are:
cL |22 ) 23 | 24| 25|26 ) 27| 28] 29| 30 | ABCDEFGHIJKLMNOPQRSTUVW
P2 [ P2 | P2 | P2 [ P2 | P2 [ P2 | P2 | P2 | P2 | xy7'‘(space) 0123456789
31 | 32| 33 [ 34| 35| 36| 37 & ()+,-.1:22@ _
P2 | P2 P2 P2 P2 P2 ; A fixed length of 32 is used for P2,
Read 1 2 3 4 5 6 7 8 9 10 unused characters at the end of the
C M Pl Pl ; message must be ‘ ‘ (space).
Answer 1 2 3 4 5 6 7 8 9 10
C M Pl Pl P2 P2 P2 P2 P2 P2
11 12 13 14 15 16 17 18 19 20
P2 P2 P2 P2 P2 P2 P2 P2 P2 P2
21 22 23 24 25 26 27 28 29 30
P2 P2 P2 P2 P2 P2 P2 P2 P2 P2
31 32 33 34 35 36 37
P2 P2 P2 P2 P2 P2 ;
DT Reads the FDM-DUO type Parameters:
Set Pl
Always 001
Read 1 2 3 4 5 6 7 8 9 10
D T ;
Answer 1 2 3 4 5 6 7 8 9 10
D T Pl Pl Pl ;
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FA Reads or sets the VFO A frequency Parameters:
Set not available during power transmission Pl
Set 7 > 3 p 5 3 7 3 9 10 Frequency in Hz (11 digit)
F A Pl Pl Pl Pl Pl Pl Pl Pl
11 12 13 14 15 16 17 18 19 20
Pl Pl Pl ;
Read 1 2 3 4 5 6 7 8 9 10
F A ;
Answer 1 2 3 4 5 6 7 8 9 10
F A Pl P1 Pl Pl P1 P1 P1 Pl
11 12 13 14 15 16 17 18 19 20
Pl Pl Pl ;
FB Reads or sets the VFO B frequency Parameters:
Set not available during power transmission Pl
Set 7 > 3 4 5 5 7 3 9 10 Frequency in Hz (11 digit)
F B Pl Pl Pl Pl Pl Pl Pl Pl
11 12 13 14 15 16 17 18 19 20
Pl Pl Pl ;
Read 1 2 3 4 5 6 7 8 9 10
F B ;
Answer 1 2 3 4 5 6 7 8 9 10
F B Pl Pl Pl Pl Pl Pl Pl Pl
11 12 13 14 15 16 17 18 19 20
Pl Pl Pl ;
FD Reads or sets the FM deviation for the Parameters:
transmission P1 always 0
Set not available during transmission P2
Set 1 2 3 4 5 6 7 8 9 10 0: 2.5kHz
F| D | Pl B2} ; 1: 5kHz
Read 1 2 3 4 5 6 7 8 9 10
F D ;
Answer 1 2 3 4 5 6 7 8 9 10
F D Pl P2 ;
FP Reads forward power Parameters:
P1: “ ‘(blank) o ‘V in case of an
unreliable power value, i.e. :
Set -DUO is in RX mode
-DUO is in TX mode with 0dBm
Read 1 2 3 4 5 6 7 8 9 10
F P ; P2 : forward power
Answer 1 2 3 4 5 6 7 8 9 10
F P Pr | P2 | P2 |P2|P2]|P2]| P2 ;
FR Reads or sets the VFO or M.CH mode Parameters:
Set not available during transmission Pl
Set 1 [ 2] 3 [ 4] 5 [6] 78] 9 10| 0:VFOA
F R P1 : 1: VFO-B
Read 1| 2 3 |4 5 6] 7 [ 8] 9] 10| &M
F R ;
Answer 1 2 3 4 5 6 7 8 9 10
F R Pl ;
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FT Reads or sets the VFO or M.CH mode Parameters:
Set not available during transmission Pl
Set 1 2 3 4 5 1 6] 7 | 8] 9 10 0: VFO-A
R Pl ; 1: VFO-B
Read 1 2 3 4 5 6 7 E 9 10 2:M.CH
F R ;
Answer 1 2 3 4 5 6 7 8 9 10
F R Pl ;
GC Reads or sets the active gain control Parameters:
Set 7] 2 3 4] 5] 6] 7] 8 9 10 | P
G C P1 ; 0: auto (AGC)
Read 1 2 3 4 5 6 7 g 9 10 1: manual
G Cc ;
Answer 1 2 3 4 5 6 7 8 9 10
G C Pl ;
Gl Reads DUOQ’s status Parameters:
* P1: RIT status
Set ‘0’ : OFF
‘1’ : ON
Read 1 2 3 4 | 5| 6| 7| 8] 9 10 .
G | - * P2 :always ‘O
Answer 1 2 3 4 > 6 7 8 J 10 * P3 : selected memory index (000-
G | P1 P2 P3 P3 P3 P4 P5 P6 199)
11 12 13 14 15 16 17 18 19 20
P7 | P8 | P8 | P8 | P8 | ; * P4 : Rx/Tx status
‘0’ : Rx
‘1’ : Normal Tx
‘2’ : Tune Tx
* P5 : Current mode (See MD
command)
* P6 : Current mode
‘0’ : VFO-A
‘1" : VFO-B
2’ : MEM
* P7 : split status
‘0’ : split off
‘1’ : stand-alone split on
2’ : remote split on
* P8 : always “0000”
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GS Reads or sets the control gain settings Parameters:
Set 1 2 3 4 5 6 7 ] 8 | 9 10 | P11
G s P1L | P2 | P2 | P2 | ; 0: auto (AGC)
Read 1 2 3 4 5 6 7 8 9 10 1: manual
G 3 P1 ;
Answer 1 2 3 4 5 6 7 8 9 10 P2 for P1="0’
G [ Pl P2 | P2 | P2 ; 0 :slow
1 : medium
2 :fast
P2 for P1="1’
0: OFF
1a10: active
IF Retrieves the transceiver status Parameters:
Set P1: Frequency 11 digit
P2: 5 spaces
Read 7 P 3 4 5 6 7 g 9 10 P3: RIT value in tens of hertz
I F : P4: RIT state
Answer | 1 2 3 4 5 6 7 8 | 9| 10 | O:OFF
I F Pl Pl P1 P1 P1 [ P1 [P1 ]| P1 1: ON
11 12 | 13 | 14 15 | 16 | 17 | 18 [ 19| 20 | P5:Always0O
Pl Pl Pl P2 P2 P2 P2 P2 | P3| P3 P6/P7: Memory ch. Number 0-199
21 | 22| 23| 24 1 25 26 | 27 | 26 | 29| 30 | P8:0:Rx1:Tx
P3 P3 P3 P4 P5 P6 P7 P7 | P8 P9 P9: Operating Mode (See MD)
31 | 32| 33| 34 | 35 | 36 | 37 | 368 | 39| 40 | P10:SeeFR, FT
P10 | P11 | P12 | P13 | P14 | P14 | P15 | ; P11: Always 0
P12 0:Normal 1:Split
P13: Always 0
P14: Always 0
P15: Space
1Q Reads or sets the 1Q transmission mode status. It is | Parameters:
necessary to send the “IQ1;” set command before i)l not active
the end of the time out to maintain the IQ mode 1: active
active
Set available during transmission only to reset the time out
Set 1 2 3 4 5 6 7 8 9 10
I Q Pl ;
Read 1 2 3 4 5 6 7 8 9 10
I Q ;
Answer 1 2 3 4 5 6 7 8 9 10
I o) Pl ;
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LB Reads or sets the LCD backlight parameters Parameters:
Read not available if P1is 0 P1mode
Set 1| 2 3 7 5] 6 7] 8 9 10 0 : temporary set
B Pl | P3 | P3 | P3 | P4 | P4 | P4 | P5 1:RxStand Alone
711 12 13 14 15 16 | 17 18 19 20 2 : Rx Remote (PC Controlled)
P5 P5 ; 3 : Tx Stand Alone (MIC input)
Read 1 2 3 4 5 6 7 g 9 710 4 : Tx Remote (USB Audio)
L B P2 ; 5 : Tx Stand Alone CW
Answer 1 2 3 4 5 6 7 8 9 10
L B P2 P3 P3 P3 P4 P4 P4 P5 P2 selezione modalita
11 | 12 13 14 | 15 | 16 | 17 | 18 | 19 20 1:Rx Stand Alone
P5 P5 ; 2 : Rx Remote (PC Controlled)
3 : Tx Stand Alone (MIC Input)
4 : Tx Remote (USB Input)
5 : Tx Stand Alone CW
P3 : RED component (0 to 100)
P4 : GREEN component (0 to 100)
P5 : BLUE component (0 to 100)
LP Sets/Reads the Low-Pass Filter Status Parameters:
Set 7] 2 3 7] 51 6] 7] 8] 9] 10 |P
L P Pl ; 0: not active
Read 1 2 3 4 5 6 7 8 9 10 L:active
L P ;
Answer 1 2 3 4 5 6 7 8 9 10
L P Pl ;
MA Reads VFO-A current mode Ea;;mete"&
‘1': LSB
Set ‘2': USB
‘3. CW
Read 1 2 3 4 5 6 7 8 9 10 ‘A FM
M | A ; ‘5’ AM
Answer 1 2 3 4 5 6 7 8 9 10
M A P1 ;
MB Reads VFO-B current mode Ea;;meterﬁ
‘1": LSB
Set ‘2': USB
‘3" CW
Read 1 2 3 4 5 6 7 8 9 10 ‘4" FM
M B ; ‘5 AM
Answer 1 2 3 4 5 6 7 8 9 10
M B P1 ;
mC Recalls or reads the Memory channel Parameters:
Set 1 [ 2 3 4 [ 5] 6] 7] 8 [ o] 10 |Pr0Oorl
M c Pl P2 | P2 ; P2:00to 99
Read 1 2 3 4 5 6 7 8 9 10
M (e] ;
Answer 1 2 3 4 5 6 7 8 9 10
M (¢] Pl P2 P2 ;
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MD | Recalls or reads the operating mode status Parameters:
Set 1] 21 31 4] 56l 78] 9 10]Pt
M | D | p1 ; 1:LSB
Read 1| 2 3 4 5 | 6] 7 | 8 | 9 | 10 | :UsB
M D : 3:CW
Answer | 1 2 3 4 5 6] 7 8 9 | 10| 4
) 5: AM
M D Pl ’ 7: CWR
MG Reads or sets the microphone gain value Parameters:
Set 1 [ 2 [ 3] 45 6] 71871 9 Jio]|Pr
M G Pl Pl Pl . 74:+12.0dB
Read 1 2 3 4 5 6 7 8 9 10 73:+11.5dB
M G ;
Answer | 1 2 3 4 5 6 7 8 9 10 | 52:+1.0dB
M G P1 | P1L | P1 ; 51: +0.5dB
50: 0.0dB
49:-0.5dB
28:-11.0dB
27:-11.5dB
26:-12.0dB
MR Reads the memory channel data Parameters:
Set P1:0
P2/P3: 000 to 199 Memory No.
Read 1 P 3 4 5 6 7 g 9 10 P4: Frequency (11 digit)
M R Pl P2 P3 P3 P5: Mode (see MD command)
Answer | 1 2 3 4 5 6 7 8 9 10 | P6:AlwaysO
M R Pl | P2 | P3 | P3 | P4 | P4 | P4 | P4 | P7:AlwaysO
11 12 13 14 15 16 | 17 | 18 19 | 20 | P8:Always0O
P4 | P4 | P4 | P4 | P4 | P4 | P4 | P5 | P6 | P7 | P9:AlwaysO
21 22 23 24 25 26 27 28 29 30 P10 to P13: Memory label, last
P8 | P8 | P9 | P9 | P10 | P10 | P10 | P10 | P10 | P10 | 14 chars
31 | 32| 33 34| 35| 36 | 37| 38 | 39 | 40 | pP14:00
P10 | P10 | P10 | P10 | P10 | P10 | P10 | P10 | P11 | P12 | P15: Memory status
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 B: used
P15 | P16 | P16 | P16 | P16 | P16 | P16 | P16 | P16 | ; F: free
P16: Memory label, first 8 chars
MT Reads or sets the mutes status during transmission | Parameters:
Set not available during transmission P1CW MUTE
Set 1 2 3 4] 5 6 ] 71 8] 9 70 | O:notactive
M T Pl P2 ; 1: active
Read 1 2 3 4 5 6 7 8 9 10
M T : P2 SSB MUTE
Answer | 1 2 3 4 5 6 7 8 9 10 0: not active
M T P1 P2 ; 1: active
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MW | Store the data to the memory channel Parameters:
Set 1 2 3 4 5 6 7 g 9 | 10 | PLO
M W Pl P2 P3 P3 P4 P4 P4 P4 P2/P3: 000 to 199 Memory No.
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | PA:Frequency (11 digit)
P4 | P4 | P4 | P4 | P4 | P4 | P4 | P5 | P6 | P7 | P5:Mode (see MD command)
21 22 | 23 | 24 25 | 26 | 27 | 28 | 29 | 30 | P6:AlwaysO
P8 | P8 | P9 | P6 | P10 | P10 | P10 | P10 | P10 | P10 | P7:AlwaysO
31 32 | 33| 34| 35| 36 | 37 | 36 | 39 | 40 | P8:Always0
P10 | P10 | P10 | P10 | P10 | P10 | P10 | P10 | P11 | P12 | P9:AlwaysO
41 42 43 44 45 46 47 48 49 50 P10 to P13: Memory label, last
P15 | P16 | P16 | P16 | P16 | P16 | P16 | P16 | P16 | ; | l4chars
Read P14: 00
P15: Memory status
Answer B: used
F: free
P16: Memory label, first 8 chars
NB Reads the noise blanker function status P;{ameterﬁ
set 0: Noise Blanker OFF
1: Noise Blanker ON
Read 1 2 3 4 5 6 7 8 9 10
N B ;
Answer 1 2 3 4 5 6 7 8 9 10
N B Pl ;
NC Reads or sets the noise reduction value Parameters:
Set 1 2 3 4 5 6 7 8 9 70 | Plalways 0
N c P1 | P2 | P2 | P2 | ;
Read 1 2 3 4 5 6 7 ) 9 10 P2 noise reduction value
N c P1 ; 0: OFF
Answer | 1 2 3 4 5 6 7 8 9 10 01 ~ 10 (active)
N c P1 | P2 | P2 | P2 | ;
NK Reads or sets the noise blanker value Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1 always 0
N K Pl | P2 | P2 | P2 | ;
Read 1 2 3 4 5 6 7 8 9 70 P2 noise blanker value
N K P1 ; 0: OFF
Answer 1 2 3 4 5 6 7 8 9 10 01 ~ 10 (active)
N K P1 | P2 | P2 | P2 | ;
NO Reads or sets the auto notch value Parameters:
Set e 3 7 | 5] 6] 71 8 ] o] 10 |PrawaysO
N o P1 | P2 | P2 | P2 | ;
Read 1 2 3 4 5 6 7 g 9 10 P2 auto notch value
N o Pl ; 0: OFF
Answer | 1 2 3 4 5 6 7 8 9 10 01~ 02 (active)
N o P1 | P2 | P2 | P2 | ;
NR Reads the noise reduction function status girameter&
Set 0: Noise Reduction OFF
Read 7 > 3 7 G 5 = 3 3 70 1: Noise Reduction ON
N R ;
Answer 1 2 3 4 5 6 7 8 9 10
N R P1 ;
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NT Reads or sets the transmitter noise threshold Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1 always 0
N T P1 | P2 | P2 | P2 ;
Read 1 2 3 4 5 6 7 g 9 10 P2 noise threshold value
N T P1 : 00: OFF
Answer | 1 2 3 4 5 6 7 8 9 10 01 ~ 10 (active)
N T Pl P2 P2 P2 ;
oS Reads or sets the Frequency view offset status Parameters:
Set not available during transmission Pl .
Set 1 2 3 4 5 6 7 8 9 710 0: not active
o) S Pl ; 1: active
Read 1 2 3 4 5 6 7 8 9 10
o S ;
Answer | 1 2 3 4 5 6 7 8 9 10
o s Pl ;
ov Reads or sets the Frequency view offset value Parameters:
Set not available during transmission Pl
Set 7] 2 3 7] 5 6 7 g 9 [ 10 | Always0’
o | Vv P1 P2 | P3 | P3 | P3 | P3 | P3 | B3 | P2
11 | 12 | 13 74 | 15 | 16 | 17 | 18 | 19 | 20 | Offsetsign’+’ /%!
P3 | P3 | P3 P3 | P3 | P3 | P3 | P3 | P3 ; P3
Read 1 2 3 4 5 6 7 8 9 10 Absolute value in Hz
(0] v Pl ;
Answer 1 2 3 4 5 6 7 8 9 10
o v Pl P2 | p3 | P3 | P3 | P3 | P3 | P3
11 | 12 13 14 | 15 | 16 | 17 | 18 | 19 | 20
P3 | p3 P3 P3 | p3 | P3 | P3 | P3 | P3 ;
Pl Reads or sets the pitch value Parameters:
Set 1 2 3 4 5 6 7 3 9 10 P1 pitch value in Hz
P I P1 P1 | P1 | P1 ; 0000 ~ 1000 in 10Hz step
Read 1 2 3 4 5 6 7 8 9 10
P I ;
Answer 1 2 3 4 5 6 7 8 9 10
P I Pl P1 | P1 | P1 ;
PT Reads or sets the PTT OUT in tune status Ea;;mete“:
‘0’: OFF
Set not allowed when in Tx ‘1’ ON
Set 1 2 3 4 5 6 7 8 9 10
P T P1 P1 ;
Read 1 2 3 4 5 6 7 8 9 10
P T ;
Answer 1 2 3 4 5 6 7 8 9 10
P T P1 P1 ;
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RA Reads or sets the attenuator function status Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1
R A P1 P1 ; 00: ATT OFF
Read 1 2 3 4 5 6 7 8 9 10 01: ATTON
R A ;
Answer | 1 2 3 4 5 6 7 8 9 10 | P2:always00
R A Pl P1 P2 P2 H
RC Clears the RIT value Parameters:
Set 1 2 3 4 5 6 | 7| 8] 9 10 | None
R C ;
Read
Answer
RD Sets RIT to a negative value Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1
R D Pl P1 | P1 | P1 | P1 ; negative value of RIT to set (from 0O
Read 1 2 3 4 5 6 7 8 9 70 | to 50000Hz, max value subject to
R D ; change)
Answer 1 2 3 4 5 6 7 8 9 10
R D P2 ; P2: always 1
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RF Reads or sets the reception filters values Parameters:
Set 1 > 3 2 5 5 7 3 10 P1 (like MD command)
R | F | pP1 | P2 | P2 ; 1:1B
Read 1 [ 2 3 4 [ 5 6| 7] s 70 | 2:UsB
R | F | Pl ; 3: CW
Answer | 1 2 3 4 5 6 7 8 10 4:FM
R F P1 | P2 [ P2 | ; 5:AM
P2: see parameter details below
RF command - P2 parameter
P2 MODE
LSB/USB CW/CWR AM FM
00 1600Hz - 2500Hz Voice Narrow
01 1700Hz - 3000Hz Voice Wide
02 1800Hz - 3500Hz Data
03 1900Hz - 4000Hz -
04 2000Hz - 4500Hz -
05 2100Hz - 5000Hz -
06 2200Hz - 5500Hz -
07 2300Hz 100Hz & 4 6000Hz -
08 2400Hz 100Hz & 3 - -
09 2500Hz 100Hz & 2 - -
10 2600Hz 100Hz & 1 - -
11 2700Hz 100Hz - -
12 2800Hz 300Hz - -
13 2900Hz 500Hz - -
14 3000Hz 1000Hz - -
15 3100Hz 1500Hz - -
16 4000Hz 2600Hz - -
17 5000Hz - - -
18 6000Hz - - -
19 DATA 300Hz - - -
20 DATA 600Hz - - -
21 DATA 1000Hz - - -
RI Reads RSSI Parameters:
‘" : negative value
Set ‘+’ : positive value
‘I s unreliable value
Read 1 2 3 4 5 6 7 8 10
R | ; P2 :RSSI absolute value
Answer 1 2 3 4 5 6 7 8 10
R | P1 P2 P2 P2 P2 ;
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RP Reads reflected power Parameters:
Set P1: ‘ ‘(blank) o ‘V in case of an
unreliable power value, i.e. :
-DUOQO isin RX mode
Read 1 2 3 4 5 6 7 8 9 10
e R P - -DUO is in TX mode with 0dBm
Answer 1 2 3 4 5 6 7 8 9 10 P2 : reflected power
R P P1 P2 P2 P2 P2 P2 P2 ;
RT Reads or sets the RIT function status Parameters:
Set 1 2 3 4 | 5] 6 7] 8] 9 10 | P1
R T Pl . 0: RIT function OFF
Read 7| 2 3 7| 5| 6| 7] 8| 9 70 | L:RIT function ON
R T ;
Answer 1 2 3 4 5 6 7 8 9 10
R T Pl ;
RU Sets RIT to a positive value Parameters:
Set 1 2 3 4 | 5| 6 7] 81 9 10 | P1
R U Pl Pl Pl | P1 | P1 f positive value of RIT to set (from O
Read 1 2 3 4 5 6 7 ) 9 10 to 50000Hz, max value subject to
R U ; change)
Answer 1 2 3 4 5 6 7 8 9 10
R U P2 H P2: always 1
RV Reads or sets the RIT value Parameters:
Set 1 2 3 Y] 5 6 | 7| 8] 9 10 | P1
R v Pl P2 P2 P2 P2 P2 P2 P ‘+': positive o null value
Read 1 2 3 4 5 6 7 | 8 | 9 70 | “':negativevalue
R \'4 ;
Answer | 1 2 3 4 5 6 7 8 9 10 | P2
R v Pl P2 | P2 | P2 | P2 | P2 | P2 : absolute value of RIT to set (from 0
to 50000Hz, max value subject to
change)
RX Sets the transceiver in RX mode Parameters:
Set 1 2 3 4 5 6 7 8 9 [ 10 | PL:AlwaysO
R X ;
Read
Answer 1 2 3 4 5 6 7 8 9 10
R X Pl ;
SE Reads or sets the service mode status Parameters: .
Set not available during transmission P1 always ‘1. Force the service
Set 1 2 3 4 5 6 7 g 9 | 10 | mode
S E Pl ;
Read 1 2 3 4 5 6 7 g 9 10 P2 always ‘0’. If in service mode
S E . this CAT protocol is not available
Answer 1 2 3 4 5 6 7 8 9 10
S E P2 ;
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SF Reads or sets the SPF-08 board settings Parameters:
Set 1 2 3 4 5 6 7 ) 9 10 PO: operation type
] F PO P2 | P3 | P4 | P4 | P4 | P4 P4 F: saves the filter settings with
11 | 12| 13 |14 | 15 | 16 | 17 | 18 | 19 | 20 | parametersP2toP5
P4 | P4 | P4 | P4 | P4 | P4 | P5 | P5 | P5 | P5 N: disables the SPF-08
21 22 23 24 25 26 | 27 28 management (P2 to P5 are not
P5 | P5 P5 P5 | P5 | P5 | P5 ; treated)
Read 1 2 3 4 5 6 7 8 9 10 Y: enables the SPF-08
S F P2 ; management(P2 to P5 are not
Answer 1 2 3 4 5 6 7 8 9 10 treated)
S F Pl P2 P3 P4 P4 P4 P4 P4
11 12 13 14 15 | 16 | 17 | 18 19 20 P1: SPF-08 management status
P4 P4 P4 P4 P4 P4 P5 P5 P5 P5 N: management disabled
21 22 23 24 25 | 26 | 27 | 28 Y: management enabled

P5 P5 P5 P5 P5 P5 P5 ;
P2: filter index, 0~ 7

P3: filter usage status,
0: not used

1: used

P4 filter low frequency

P5 filter high frequency

SM Reads the S-meter status Parameters:
Set P1: Always 0
P2: Meter Read
Read 1 2 3 4 5 6 7 8 9 70 | 0000: S0
S M Pl ; 0002: S1
Answer | 1 2 3 4 5 6 7 8 9 10 | 0003:52
S M Pl | P2 | P2 | P2 | P2 ; 0004: S3
0005: S4
0006: S5
0008: S6
0009: S7
0010: S8
0011: S9
0012: S9+10
0014: 59+20
0016: 59+30
0018: 59+40
0020: S9+50
0022: S9+60
SN Reads the transceiver serial number Parameters:
Set P1
Serial number
Read 1 2 3 4 5 6 7 8 9 10
S N ;
Answer 1 2 3 4 5 6 7 8 9 10
S N | PL | PL | P1 | PL | P1 | PL | P1 | P1
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
P1 | P1 | P1 | P1 | P1 | P1 ;
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sSQ Reads or sets the squelch value Parameters:
Set 1 2 3 4 5 6 7 ) 9 10 P1 always 0
S 0 Pl P2 P2 P2 . P2 squelch value
Read 1| 2 3 4 [ 5 e | 71 8 9 10 | OOFF
S Q Pl ; 1-10: ON
Answer 1 2 3 4 5 6 7 8 9 10
S o) Pl P2 | P2 | P2 .
SW Sends/sets the CW message to send Paffmef’erS: -
Set available in transmission only if P1and P2 are 0. P1“000” and P20
Set 1 2 3 4 5 6 7 3 9 70 | Stops the CW Message transmission
S W Pl Pl P1 P2 ;
Read 1 2 | 3 2 = 1 21 71 5 o 10 |PL“00"eP21
s W ; Starts the CW Message transmission
Answer 1 2 3 4 5 6 7 8 9 10
] W P3 P3 P3 | P4 ; P1 “001 - 010” and P2 ‘0’

Sets the number (1 to 10) of the CW
message to send

P1“001-010" and P2 ‘1’
Sends the CW Message with number P1
(1to 10)

P3
The number of the CW Message to send

P4
‘1" during the transmission of the CW
message, otherwise ‘0’
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TB Reads or sets the transmission bandwidth Parameters:
Set not available during transmission P1 always 0

Set 1 2 3 4 5 6 7 8 9 10

T B Pl P2 P2 ; P2 see parameter details below
Read 1 2 3 4 5 6 7 8 9 10

T B Pl ;
Answer 1 2 3 4 5 6 7 8 9 10

T B Pl P2 P2 ;

TB command - P2 parameter
P2 LOW FREQUENCY HIGH FREQUENCY
00 50Hz 4000Hz
01 100Hz 2700Hz
02 100Hz 3000Hz
03 100Hz 3500Hz
04 100Hz 4000Hz
05 200Hz 2700Hz
06 200Hz 3000Hz
07 200Hz 3500Hz
08 200Hz 4000Hz
09 300Hz 2700Hz
10 300Hz 3000Hz
11 300Hz 3500Hz
12 300Hz 4000Hz
TE Reads or sets the transmitter status Parameters:
Set not available during transmission P1
Set 1 2 3 4 5 6 7 ) ) 10 0: disabled
T E Pl ; 1: enabled
Read 1 2 3 4 5 6 7 8 9 10
T E ;
Answer 1 2 3 4 5 6 7 8 9 10
T E P1 ;
TI Reads or sets the transmission input Parameters:
Set not available during transmission P1
Set 1 2 3 4 5 6 7 8 9 10 0: microphone
T I P1 ; 1: USB audio
Read 1 2 3 4 5 6| 71 8] 9 10 2: Auto
T I ;
Answer 1 2 3 4 5 6 7 8 9 10
T I | Pl ;
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TL Reads or sets the tune transmission power Ea':;mete“:
‘0’: 0.3W
Set 1 2 3 4 5 6 7 8 9 10 | ' 05w
T L P1 P1 ; 9. 1.0W
Read 1 2 3 4 5 6 7 8 9 10 | 310w
T L ; ‘“4’: 1.5W
Answer 1 2 3 4 5 6 7 8 9 10 ‘57: 2.0W
T L P1 P1 ; ‘6’: 3.0W
T P P1 P1 ; 7' 4.0W
‘8’: 5.0W
‘9’: MAX
TP Reads or sets the transmission power Parameters:
Set 1 2 3 4 5 6 7 1 8 ] 9 70 | P
T P Pl Pl P 0: 0.3W
Read 1 2 3 4 5 6 7 8 9 10 1:0.5W
T P : 2:1.0W
Answer | 1 2 3 4 5 6 7 8 9 10 3:1.2w
T P PL | P1 | ; 4:1.5W
5:2.0W
6: 3.0W
7: 4.0W
8: 5.0W
9: MAX
T Reads or sets the output type for the transmission | Parameters:
Set not available during transmission P1
Set 7 > 3 7 5 3 - g B 70 0: POWER (RTX ANTENNA)
T Pl p 1: 0dBm (RF OUT)
Read 1 2 3 4 5 6 7 8 9 10
T T ;
Answer 1 2 3 4 5 6 7 8 9 10
T T P1 ;
TU Reads or sets the time out value of the tune Parameters:
f . P1: time out value in seconds
unction 003 and
Set not available during transmission 005 ~ 120 in 5 dots step
Set 1 2 3 4 5 6 7 8 9 10
T U P1L | PL | P1 | ;
Read 1 2 3 4 5 6 7 8 9 10
T U ;
Answer 1 2 3 4 5 6 7 8 9 10
T U PL | P1 | P1 | ;
X Sets the transceiver in TX mode Parameters:
Set 7] 27 3 4 5 6] 71 8] 9 10 Pl
T X Pl ; 0 and 1: normal transmission (MIC
Read or USB)
2: tune transmission (CW tone)
Answer 1 2 3 4 5 6 7 8 9 10
T X P2 ; P2: always 0
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VA Reads or sets the auxiliary volume Parameters:
Set 1 2 3 4 5 6 7 8 9 70 | P1
v A P1 Pl | P1 ; 000 ~ 100
Read 1 2 3 4 5 6 7 8 9 10
Vv A ;
Answer 1 2 3 4 5 6 7 8 9 10
v A Pl Pl Pl ;
VM Reads or sets the main volume Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1
v M P1 P1 | P1 ; 000 ~ 005
Read 1 2 3 4 5 6 7 ) 9 70 010~ 100 in 5 dots step
v M ;
Answer 1 2 3 4 5 6 7 8 9 10
v M P1 P1 | P1 ;
VS Reads the FDM-DUO firmware versions Parameters:
Set P1: firmware identifier character
I: User Interface
Read 1 2 3 4 5 6 | 7 8 9 10 F: FPGA
v S P1 : U: USB
Answer | 1 2 3 4 5 6| 71 8] 9 10 R: Rx Demodulator
v S Pl P2 P2 | P2 | P2 | P2 ; T: Tx Modulator
P2: firmware version in the format
“xx.yy” with :
- “xx“ major number
- “yy“ minor number
VT Reads or sets the sidetone volume Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1
v T P1 P1 | P1 ; 000 ~ 100
Read 1 2 3 4 5 6 7 8 9 10
v T ;
Answer 1 2 3 4 5 6 7 8 9 10
v T P1 P1 | P1 ;
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WR Reads SWR Parameters:
P1 : usually ‘0’, set to ‘1’ if DUO

switches automatically to reception

Set because of a high SWR (it
corresponds to HlI SWR on the
Read 1 2 3 4 5 6 7 8 9 10 DUO’s display)
W R ;
Answer | 1 2 3 4 5 6 7 8 9 10 P2 : “ ‘(blank) o ‘" in case of an
W R P1 P2 P3 P3 P4 P5 P5 ; unreliable SWR value, i.e. :

-DUO is in RX mode

-DUO is in TX mode with 0dBm

- if direct power is less than the
minimum value for SWR
computation (at present 500mW —
could be changed)

- if SWR value is not compatible
with the command format

* P3 :integer part of SWR
* P4 : always ‘.’

* P5 : decimal part of SWR
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6.3.3 Compatibility commands

The following commands have no effect on the transceiver, they only ensure the compatibility of the
FDM-DUO with Ham Radio Deluxe.

AG Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO
P2: Always 000

Read 1 2 3 4 5 6 7 8 9 10

A G Pl ;
Answer 1 2 3 4 5 6 7 8 9 10

A G Pl P2 P2 P2;
Al Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO
Read 1 2 3 4 5 6 7 8 9 10

A I Pl ;
Answer 1 2 3 4 5 6 7 8 9 10

A I Pl ;
BC Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1: Always O
Read 1 2 3 4 5 6 7 8 9 10

B Cc ;
Answer 1 2 3 4 5 6 7 8 9 10

B C Pl ;
BY Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1: Always O

P2: Always 0

Read 1 2 3 4 5 6 7 8 9 10

B Y ;
Answer 1 2 3 4 5 6 7 8 9 10

B Y Pl P2 ;
CA Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO
Read 1 2 3 4 5 6 7 8 9 10

C A ;
Answer 1 2 3 4 5 6 7 8 9 10

(o] A Pl ;
CN Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 00
Read 1 2 3 4 5 6 7 8 9 10

C N ;
Answer 1 2 3 4 5 6 7 8 9 10

(o] A Pl Pl ;
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CcT Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO
Read 1 2 3 4 5 6 7 8 9 10

C T ;
Answer 1 2 3 4 5 6 7 8 9 10

C T Pl ;
DL Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1: Always 0

P2: Always 00

Read 1 2 3 4 5 6 7 8 9 10

D L ;
Answer 1 2 3 4 5 6 7 8 9 10

D L Pl P2 P2 ;
EX Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:000 - 060: Menu No.

P2: Always 00

Read 1 2 3 4 5 6 7 8 9 10 | P3: Always 0

E X Pl Pl Pl P2 P2 P3 P4 ; P4: Always 0
Answer 1 2 3 4 5 6 7 8 9 10 P5: Always 0

E X Pl Pl Pl P2 P2 P3 P4 P5

11 12 13 14 15 16 17 18 19 20

P5 ;
FS Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1 AlwaysO0
Read 1 2 3 4 5 6 7 8 9 10

F S ;
Answer 1 2 3 4 5 6 7 8 9 10

F S Pl ;
FW Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1 Always 0000
Read 1 2 3 4 5 6 7 8 9 10

F w ;
Answer 1 2 3 4 5 6 7 8 9 10

F W Pl Pl Pl Pl ;
GT Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1 Always 000
Read 1 2 3 4 5 6 7 8 9 10

G T ;
Answer 1 2 3 4 5 6 7 8 9 10

G T Pl Pl Pl ;
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ID Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1:020
Read 1 2 3 4 5 6 7 8 9 10

I D ;
Answer 1 2 3 4 5 6 7 8 9 10

I D Pl P1 P1 ;
IS Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1: “4”

P2: Always 0000

Read 1 2 3 4 5 6 7 8 9 10

I S ;
Answer 1 2 3 4 5 6 7 8 9 10

I S Pl P2 P2 P2 P2 ;
KS Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1:010
Read 1 2 3 4 5 6 7 8 9 10

K S ;
Answer 1 2 3 4 5 6 7 8 9 10

K S Pl Pl Pl ;
MF Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1: Always O
Read 1 2 3 4 5 6 7 8 9 10

M F ;
Answer 1 2 3 4 5 6 7 8 9 10

M F Pl ;
NL Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 000
Read 1 2 3 4 5 6 7 8 9 10

N L ;
Answer 1 2 3 4 5 6 7 8 9 10

N L Pl Pl Pl ;
PA Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO

P2: Always 0

Read 1 2 3 4 5 6 7 8 9 10

P A ;
Answer 1 2 3 4 5 6 7 8 9 10

P A Pl P2 ;
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PC Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 005
Read 1 2 3 4 5 6 7 8 9 10

P C ;
Answer 1 2 3 4 5 6 7 8 9 10

4 (o] Pl P1 P1 ;
PR Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO
Read 1 2 3 4 5 6 7 8 9 10

P R ;
Answer 1 2 3 4 5 6 7 8 9 10

4 R Pl ;
PS Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always1
Read 1 2 3 4 5 6 7 8 9 10

P S ;
Answer 1 2 3 4 5 6 7 8 9 10

P S Pl ;
QR Parameters:
Set 1 2 3 4 5 6 7 8 9 10 P1: Always O

P2: Always 0

Read 1 2 3 4 5 6 7 8 9 10

Q R ;
Answer 1 2 3 4 5 6 7 8 9 10

Q R Pl P2 ;
RG Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 000
Read 1 2 3 4 5 6 7 8 9 10

R G ;
Answer 1 2 3 4 5 6 7 8 9 10

R G Pl Pl Pl ;
RL Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 00
Read 1 2 3 4 5 6 7 8 9 10

R L ;
Answer 1 2 3 4 5 6 7 8 9 10

R L Pl Pl ;
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RM Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always1
P2: Always 0001

Read 1 2 3 4 5 6 7 8 9 10

R M ;
Answer 1 2 3 4 5 6 7 8 9 10

R M Pl P2 P2 P2 P2 ;
SD Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 0000
Read 1 2 3 4 5 6 7 8 9 10

S D ;
Answer 1 2 3 4 5 6 7 8 9 10

S D Pl P1 P1 Pl ;
SH Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 00
Read 1 2 3 4 5 6 7 8 9 10

S H ;
Answer 1 2 3 4 5 6 7 8 9 10

S H Pl Pl ;
SL Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 00
Read 1 2 3 4 5 6 7 8 9 10

S H ;
Answer 1 2 3 4 5 6 7 8 9 10

S H Pl Pl ;
TN Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:Always 00
Read 1 2 3 4 5 6 7 8 9 10

T N ;
Answer 1 2 3 4 5 6 7 8 9 10

T N Pl Pl ;
TO Parameters:
Set 1 2 3 4 5 6 7 8 9 10 | P1:AlwaysO
Read 1 2 3 4 5 6 7 8 9 10

T (o] ;
Answer 1 2 3 4 5 6 7 8 9 10

T (o] Pl ;
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TS Parameters:
Set 1 2 3 4 5 6 10 | P1:AlwaysO
Read 1 2 3 4 5 6 10

T S ;
Answer 1 2 3 4 5 6 10

T S Pl ;
VD Parameters:
Set 1 2 3 4 5 6 10 | P1:Always 0000
Read 1 2 3 4 5 6 10

Vv D ;
Answer 1 2 3 4 5 6 10

v D Pl P1 P1 Pl
VG Parameters:
Set 1 2 3 4 5 6 10 | P1:Always 000
Read 1 2 3 4 5 6 10

v G ;
Answer 1 2 3 4 5 6 10

v G Pl Pl Pl ;
VX Parameters:
Set 1 2 3 4 5 6 10 | P1:Always0
Read 1 2 3 4 5 6 10

A X ;
Answer 1 2 3 4 5 6 10

v X Pl ;
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7.1.1 First-time install in Windows 8 and Windows 7

Double-click the file “setup.exe” in the provided USB stick.

PN spplizstion Took ELAD_FDM_SW2_V1_00Beta30 - oIEN
EN o o ]
€ = % i« PRGS » ELADPRII-0009FOMSI » SWPC » BetaTest » ELAD_FDM_SW2.V1 D0Beradd »

Favorites !
B Deskeop DothietfXd)
& Downloads veredist 486
% Dropbox Windawslnstalers 1
| Recent places §5) ELAD FOMSW2Setup =
[ T setup 247N opl 24KB ]

B videos
& Homegroup
8 Computer

i Local Disk ()

8 progett [1192.1682

o Nework

Sitems 1 item selected 423 KB

The windows installer first installs the prerequisites:

Microsoft VC++ 2010 Runtime libraries

Microsoft .NET Framework 4.0 (Only for Windows 7)
and then the FDM-SW?2 software.

Click on “Accept” (Only for Windows 7)

"L ELAD FDM-SW1 Setup

For the following components:

of the agreement

Microsoft NET Framework 4 {(x86 and x64)

Flease read the following license agreement. Press the page down key to see the rest

View EULA for printing

agreement

MICROSOFT SOFTWARE
SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 4 FOR MICROSOFT
WINDOWS OPERATING SYSTEM

Do you accept the terms of the pending License Agreement ?

If you choose Dont Accept. install will close. To install you must accept this

Accept

| [ DontAccent |
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Click on “Install”

i) ELAD FDM-SW?2 Setup x|

The following components wil be installed on your machine:

Vigual C++ 2010 Runtime Libraries (x86)

Do you wish to install these components?

If you choose Cancel, setup will exit.

Click on “Yes”

& User Account Control “

Do you want to allow the following program to make

changes to this computer?

Program name:  veredist_u86.exe
L) Verified publisher: Microsoft Corporation

File origin: Hard drive on this computer

(%) show details Ves

Change when these notifications appear

Click on Install

# Microsoft Visual C++ 2010 x86 Redistributable Setup = ©
Welcome to Microsoft Visual C++ 2010 x86 Redistributable Setup
Please, accept the license terms to continue. w
MICROSOFT SOFTWARE LICENSE TERMS 2

MICROSOFT VISUAL C++ 2010 RUNTIME LIBRARIES WITH
'SERVICE PACK 1

These license terms are an agreement between Microsoft
Corporation (or based on where you live, one of its affiliates) and

you. Please read them. They apply to the software named above, .,

( []1 have read and accept the license terms, ) ="

["]es, send information about my setup experiences to Microsoft Carparation.

(Comm )1 e

For more information, read the Data Collection Policy.
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Microsoft Visual C++ 2010 x86 Redistributable installation is complete, click on “Finish”

“ Microsoft Visual C++ 2010 x86 Redistributable Setup - ©

Installation Is Complete

Mimm Microsoft Visual C++ 2010 x86 Redistributable has been
H 1~ installed.
Visual Studio

Click on “Yes” to start the installation of the .Net Framework 4.0 (Only for Windows 7)

@ User Account Control @

((j‘] Do you want to allow the following program to make

.

</ changes to this computer?

% Program name:  dotMetFd0_Full_x86_x0d.exe
Verified publisher: Microsoft Corporation
File origin: Hard drive on this computer

(v) Show details Ve || No |

Change when these notifications appear

-
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o start the FDM-SW?2 software installation

7 ELAD FDM-SW2

Welcome to the ELAD FDM-SW2 Setup Wizard

The ingtaller will quide you through the steps required to install ELAD FDIM-5'WE on pour computer.

WiARMIMG: Thiz computer program iz protected by copyright law and international treaties.
Unautharized duplication or distribution of thiz program, or any partion of it, may result in severe civil
or criminal penalties. and will be prozecuted to the maximum extent possible under the law.

Cahcel ¢ Back

Chose the instal

lation folder, then click on “Next”

i) ELAD FDM-SW2

Select Installation Folder

The installer will install ELAD FOR-5'2 to the following folder.

Toinstall in this folder, click "Mext". To install to a different folder, enter it below or click "Browsze",

Folder:
C:AProgram Files\ELADNELAD FDR-Sw 2y Browse. ..

Digk Cost...

Install ELAD FDM-5W2 for yourself, or for anyone who uses this computer:

(®) Evemnone

() Just me

Cancel < Back
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Click on “Next”

Confirm Installation

The inzstaller iz ready to install ELAD FOR-5%2 on your computer.

Click "Mext" to start the installation,

Cancel

Click on “Yes”

Program name:  P\_PRG_8\ELAD_PR11-00..\ELAD_FDMSW2Setup.msi
Publisher Unknown

(%) Show details Ves No

Change when these notifications appear
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7.1.2 First-time install in Windows XP
Double-click the file “setup.exe” in the provided USB stick.

% ELAD_FDM_SW2_V¥1_00Beta30

Fle Edt Wiew Favorites Tools Help o
Q@ - - (T Pseach [ rodss [T
address | () P1\_PRG_BIELAD_PR11-D008_FDIM_S1iSW/_PCiBetaTestiELAD_FDM_SW2_YL_00Bsta3d v Beo

Name Size | Type Date Modified

File and Falder TaSiy File Falder 1/232014 5146 P
i Rename ths fle Fil: Fokder 112312014 5:46 P

File Folder 1/2312014 5:46 PM
gy Move this file 4544 P

Copy this File
&3 Publish this file to the Web
£ E-mail s file
3 Delete this file

02 KB window aller P 0 ul
424 KB Application /252014 5:44 P11

Other Places

) BetaTest
(5 My Documents
=) Shared Documents
ig My Computer
W My Network Places

Details

Click on “Accept”

 FLAD FDM-SW2 Setup

For the following components:

x]

Microzoft MET Framework 4 [x86 and x64)

Flease read the following license agreement. Press the page down key to
zee the rest of the agreement.

MICROSOFT SOFTWARE
SUPPLEMENTAL LICENSE TERMS
MICROSOFT .NET FRAMEWORK 4 FOR

[

MTCROSOFT WTNMDOWS OPFRATTNG
@ Wiews ELILA for printing

Do you accept the terms of the pending License Agreement?

If you chooge Don't Accept, install will close. To install you must accept
thiz agreement.
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Click on “Install”

The fallowing componentz will be installed on wour machine:

¥izual C++ 2010 RBuntime Libraries [x86])

Do you wizh to inzstall these components?

If you chooge Cancel, setup will exit.

[ [ Instal ]][ Cancel

Click on “Install”

#% Microso s 010 x86 Red hutable Setup ]
Welcome to Microsoft ¥isual C++ 2010 x86 Redistributable Setup
Please, accept the license terms to continue, w

[BIE

WMICR.OSOFT SOFTWARE LICENSE TERMS

WMICROSOFT YISUAL C+ + 2010 RUNTIME LIBRARIES WITH
SERVICE PACK 1

These license terms are an agreement between Microsoft
Corporation {or based on where you live, one of its affiliates) and
you, Pleaze read them, They apply to the software named above, o,

( [#]1 have read and accept the license terms, ) = '-g

[1'es, send information abaut my setup experiences to Microsoft Corparation,

For more information, read the Data Collection Palicy.

I Install ,\J [ Cancel
1
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Click on Next to install the FDM-SW?2 software

i ELAD FDM SW2

Welcome to the ELAD FDM-5W?2 Setup Wizard

The inztaller will guide you through the steps required ta install ELAD FDM-5%/2 on your computer.

WARMNIMG: Thiz computer program iz protected by copyright law and intermnational treaties.
Unauthorized duplication or distribution of thiz program, or any portion of it, may result in severe civi
o criminal penalties, and will be prozecuted to the marimum extent pozzible under the law,

Select the installation folder, then click on “Next”

i ELAD EDM-SW2

Select Installation Folder

The installer will install ELAD FDM-5WW2 to the Following folder.

To install in this folder, click "Mest". To inztall o a different folder, enter it below or click "Browse",

Folder:
C:\Program Filesh\ELADNELAD FDM-S'WwW 2 [ Browse. .. ]
| DiskCost. |
Inztall ELAD FORM-SW2 for pourzelf, or for anyone whio uges thiz computer:
(%) Everyone
3 Just me
Cancel ] [ < Back ] [ Nn{:‘\l » ]
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Click on “Next”

i ELAD| FDM-SW2

Confirm Installation

The installer iz ready to inztall ELAD FOM-S'Ww2 an wour computer.

Click "Mext' to start the inztallation.

Concel | [ <Back ||| Nentg |

The FDM-SW?2 Software installation is completed

% ELAD FDM-SW2 A=
. "
Installation Complete

ELAD FDM-5\W2 has been successfully installed.

Click "Cloze" to exit.

Fleaze uze Windows Update to check far any critical updates to the MET Framewark.,

o

%
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7.1.3 Update an existing software version

Double click on file ELAD_FDM_SW2_V_x.xx.msi included in the update and follow the instructions.
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7.2 USB driver
7.2.1 USB driver installation in Windows 8 and Windows 7

7.2.1.1 Firstdriver installation

To install ELAD FDM-DUO driver, connect FDM-DUO USB RX port to a USB 2.0 socket on PC end power
on the device. When Windows detects the new hardware, follow the steps listed below to install driver
correctly:

Open Control Panel from Start menu, select “System” and “Device Manager”. Expand “Other Devices”
node: FDM-DUO.

[E=B(EeH =
o]

@U-h;ﬁ + Control Panel » Hardware and Sound »

Control Panel Home - 5
Devices and Printers

i i ) Device M
Sy Sy Add a device | Addaprinter | Mouse | @ Device Manager
Network and Internet @ AutoPlay
o Hardware and Sound Change default settings for media or devices | Play CDs or other media automatically
Programs &y Sound
@

User Accounts and Family
Safety

Appearance and
Personalization

Clock, Language, and Region

=i

Adjust system volume | Change system sounds | Manage audio devices

Power Options

Change power-saving settings | Change what the power buttons do

Require 2 password when the computer wakes | Change when the computer sleeps
Choose 2 power plan

»

Ease of Access .

Display
Make text and other items larger or smaller
Connect to an external display

=

Adjust screen resolution
How to correct monitor flicker (refresh rate)

Select FDM-DUOQ, right click on it and execute “Update driver software”.

<
File Action

Device Manager
View Help
= = E He 8 E RS
a = UT93-LAPTOP
4| Audic inputs and outputs
5 Batteries
a Bluetooth
1M Computer
9 Digital Media Devices
(— Disk drives
B Display adapters
<44 DVD/CD-ROM drives
05 Human Interface Devices
Cg |DE ATAJATAPI controllers
5 Imaging devices
2= Keyboards
B Mice and other pointing devices
A Monitors
L Network adapters
|5 Other devices

|7 FOMDUD USR Bl g

Print queues Update Driver Software...
Printers Disable

Uninstall

AT VYV YV VYV VYV TV

Processors

[=]F m T REEH]

Sensors
Software device
Sound, video an
Storage contral

o Scan for hardware changes
%

b
>
b
b
b
b
b

Properties

O

oo
Launches the Update Driver Software Wizard for the selected device.

Swetem deuvires
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When Windows starts the installation procedure, select the option “Browse my computer for driver
software” (the second option).

= Device Manager = B
File Action View Help

L A= 7 B

. B I Update Driver Software - FDMDUOQ USB FW v4.7

» G Di How do you want to search for driver software?

< Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
> cg ID for your device, unless you've disabled this feature in your device installation
X1 settings,

. M =+ Browse my computer for driver software
> YN Locate and install driver software manually.

L5t Cancel

In the next dialog-box, insert the driver folder location using “Browse” button and check the option
“Include subfolders”. In this way manual driver search is enabled

For 32 bit system select the folder: C:\Program Files\ELAD\ELAD FDM-SW2\ELAD_FDM_Driver

For 64 bit system select the folder: C:\Program Files (x86)\ ELAD\ELAD FDM-SW2\ELAD_FDM_Driver
Then click “Next”.

[+-] Windows Security “

Would you like to install this device software?

Marme: ELAD srl Italy
Publisher: ELAD 5rl

[ Abways trust software from "ELAD Srl". | Install ||| Don't Install

';@j' You should only install driver software from publishers you trust. How can
| decide which device software is safe to install?

Click Install.
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Let the hardware installation automatically completes and, at the procedure ending, click on “Close”;
then disconnect and connect FDM-DUO device on the same USB socket.

L Update Driver Software - ELAD FDM-DUO

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

ELAD FDM-DUQ

Close

Now ELAD FDM-DUO USB driver is installed on your PC.
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To verify FDM-DUO driver current version, connect the device to USB socket (where the device driver is
already installed) and power on the device. Then open Control Panel from Start menu. Click on
“System” and select “Device Manager”.

Expanding “ELAD Samplers” node, right click on “ELAD FDM-DUQ"” and select “Properties”.

File

e | E HD & s

Action View Help

= Elg

.

- T

4 a UTa36-PC

& Acronis Devices

/M Computer

a Disk drives

L, Display adapters
i ELAD Samplers
i.[ g ELAD FDM-DU

- FlexRadio
&5 Hurnan Interface D

g IDE ATAJATAPI con
i Imaging devices

2= Keyboards
-)_“! Mice and other poi
-] Monitors

&Y Network adapters

T Ports (COM & LPT)

2 Processors

Update Driver Software.,..
Disable

Uninstall

Scan for hardware changes

% Sound, video and game controllers

Ml System devices

= WSD Print Provider

. i Universal Serial Bus controllers

When dialog box opens, select “Driver” label: you must read provider name, current driver release date
and current driver version. The figure shows an old FDM- DUO driver version.

ELAD FDM-DUQ Properties

-

L= J

General | Driver | Details
ELAD FDM-DUO
Driver Provider: ELAD s ltaly
Driver Date: 1/22/2014
Driver Version: 3000
Digital Signer: ELAD 5Sd

Driver Details

Update Driver...

Roll Back Driver

Disable

Uninstall

To view details about the driverfiles.

To update the driver software for this device.

If the device fails after updating the driver, roll
back to the previously installed driver.

Disables the selected device.

To uninstall the driver (Advanced).

0K

] ’ Cancel
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7.2.1.2 Manual driver update

To update FDM-DUO driver, connect the device to USB RX socket (where the device driver is already
installed) and power on the device. Then open Control Panel from Start menu. Click on “System” and
select “Device Manager”.

Under “ELAD samplers” list select “ELAD FDM-DUQ”, right click on it and execute “Update driver”.

= Device Manager = =
File Action View Help
eS| m E Hm RS

4 = UT93-LAPTOP A
> 4| Audio inputs and outputs
> E Batteries
. €} Bluetooth
> |8 Computer
> L8 Digital Media Devices
.+ Disk drives
- B Display adapters
» ¢4 DVD/CD-ROM drives
a ELAD Samplers

S

E ELAD FDM-QUO.
> 35 Human Interfa Update Driver Software...
. g IDE ATA/ATAP —Dresbie
. 55 Imaging devic Uninstall
, &= Keyboards
> }3 Mice and othe Scan for hardware changes
. W Monitors e
> ¥ Network adapt! roperties

> ) Print queues
> m Printers

- [ Processors

> Sensors

> |l Software devices

> | Sound, video and game controllers
» & Storage controllers

- Ml Sustern devices

Launches the Update Driver Software Wizard for the selected device.

When Windows starts the installation procedure, select the last option “Browse my computer for driver
software”.

= Device Manager -
File Action View Help

e | =E HE 8 ESS
o & UT3 E ~

> i A

s B B
. el
> ;E Ci
> &9 Di How do you want to search for driver software?

Ll Update Driver Software - FDMDUOQ USBE FW v4.7

- s Di
Di

=]

% Search automatically for updated driver software

> 5
U H Windows will search your computer and the Intemet for the latest driver software
> &g 10| for your device, unless you've disabled this feature in your device installation
-1 settings,
> 3 K
- Fm
M < Browse my computer for driver software
> mF N Locate and install driver software manually.
FHICYe
iy
> = P
o P
@ r
> Se
> [ S
&% Cance
K hd
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In the next dialog-box, disable the option “Include subfolders” and choose “Let me pick from a list of
device drivers on my computer”. Don’t click “Next”.

C(—) [ Update Driver Software - ELAD FDM-DUO

Browse for driver software on your computer

Search for driver software in this location:

rogram Files (x86)\ELADNELAD FDM-SW2\ELAD FDM_Driver Browse...

[#] Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Verify that “Show compatible hardware” option is checked and ELAD FDM-DUQ is selected: then click
on “Have a Disk”. In this way the manual driver update is enabled. Don’t click “Next”.

E=)
File Actior
@ | I Update Driver Software - ELAD FDM-DUO

o 8 A Select the device ds £ o dnatall for this basdy
B 8 Install From Disk “

9 Bl Select the ma

o < diskthat cont H Insert the manufacturer’s installation disk, and then oK
- make sure that the comect drive is selected below

Cancel

= | Show compatible hai

a EL Model

) [E5 ELAD FDM-DUO

L"ﬁ) Hi Copy manufacturer’s files from:

M — Have Disk...
o M Tell me why driver signing is important

gzq Pr
= Pr
& er
a

MNext Cancel

L
| Software devices
% Sound, video and game controllers
<& Storage controllers

v Bl Quctem devices

Click on “Browse” and search for FDM-DUO driver update folder location; then open
winusb fdmsampler.inf file. Click “OK” and then “Next”.
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Let the hardware installation automatically completes and, at the procedure ending, click on “Close”;
then disconnect and connect FDM-DUO device on the same USB socket.

= Device Manager = B
File Action View Help

| mp S x|
4 2 UTS3 -
> i A | Update Driver Software - ELAD FDM-DUO
> 3 B
-0

Windows has successfully updated your driver software

[=ls)

Windows has finished installing the driver software for this device:

ELAD FDM-DUO

wlzP[ e
Teamooo

=T

k’ ;ﬁljwijuuaj@

M
P
P
P
S
S
S

Close

> &

&

)
o Ml Suctern devices

To verify that a correct update is done, enter “Device Manager” in Control Panel; under “ELAD samplers”
label select ELAD FDM-DUOQ driver (see sub-chapter Driver installation verify in Windows 8 and Windows
7): right click on it and choose “Properties”: select “Driver” label to visualize the last driver version (an
example is depicted in figure below).

" ELAD FDM-DUO Properties \L | = |

| General | Driver | Details|

ELAD FDM-DUO

Driver Provider: ELAD =d taly
Driver Date: 1722724

Driver Version: 1000 I
Digital Signer: ELAD Sd

To view details about the driver files.
To update the driver software for this device.
Roll Back Drive i the device fails after updating the driver, roll
back to the previously installed driver.
Disables the selected device.
Ta uninstall the driver (Advanced).

oK || Cancsl
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7.2.2 USB driver installation in Windows XP

7.2.2.1 Firstdriver installation
To install ELAD FDM-DUO driver, connect FDM-DUO USB RX port to a USB 2.0 socket on PC and power
on the device. Windows XP detects the new hardware and starts the hardware installation wizard. Then,

next steps to install FDM-DUOQ driver are listed below:

At the first dialog box, select the last option “No, not this time” and “Next”.

Found News Hardware Wizard

Welcome to the Found New
Hardware Wizard
Wwindows will search for current and updated software by

loaking an your computer, an the hardware installation CO, or on
the "Windows Update Web site [with your permiszion).

Fiead our privacy policy

Can windows connect o windows Update to search for
zoftware?

(3 es, this time only
() ez, now and ewvery time | connect a device
(%) Mo, nat this time

Click Mest to continue.

[ MHest » l[ Cancel

Select “Install from a list or specific location (Advanced)” and “Next”.

In the next dialog-box, check the options “Search for the best driver in these location” and “Include this
location in the search” to enable manual driver search. Clicking on “Browse”, select the path where the
driver folder is located: Local Drive (C:) \Programs\ELAD\ELAD FDM-SW2\ELAD_FDM_Driver. Then

click “Next”.
Found Hew Hardware Wizard

your h and i llation options. .

(%) Search for the best diver in these locations.

Please ch

Use the check bowes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will Be installed.

[ 5earch remavable media [loppy, CO-ROM.

Include this location in the search:

Rzl | Browse

() Don't zearch. | will chooze the driver ta install

Choose this option to select the device driver from a list. Windows does nat guarantee that
the driver you choose will be the best match for pour hardware.

A}
< Back II Mext » [ Cancel
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Let the hardware installation automatically completes and click on “Finish”; then disconnect and
connect FDM- DUO device on the same USB socket.

Found Mewr Hardwane Wizard

Completing the Found New
Hardware Wizard

The wizard haz fimzhed instaling the software for:

% ELaD FDM-DUD

Click Finizh to cloze the wizard.

Now ELAD FDM- DUO driver is installed on your PC.
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To verify FDM-DUO driver current version, connect the device to USB socket (where the device driver is
already installed) and open Control Panel from Start menu. Click on “System” and select “Device

Manager” under “Hardware” label.

Expanding “ELAD Samplers” node, right click on “ELAD FDM-DUQ"” and select “Properties”.

£ Device Manager,
File  Action View Help

N ES 2HE A =R

EEX

= E, UT96-0FAS46E120

+ Q Batteries

+ j Cormputer

+-a Disk drives

+ § Display adapters

“L, DWDICD-ROM drives

—|- &% ELAD Samplers
d&m Didate Driver...

+[ 1) FIOppY ik cor -

+- H Flappy disk drive Disabls
+-{88 Human Interfacg  Uninstal
+ @ IDE ATA/ATAPL
+-z» Keyboards

Scan For hardware changes

+ - E8 Mebwork adagters k

= @ Other devices
3. USB Device
+- 5 Parts (COM & LPT)
+ ﬂ Processors
+-42 SC31 and RAID controllers
+- @), sound, video and game controllers

Opens property sheet for the current selection,

When dialog box opens, select “Driver” label: you must read provider name, current driver release date
and current driver version. The old ELAD FDM-DUO driver version is shown in figure below as example.

ELAD FDM-DUO Properties

Genelal| Driver |Deta\|s

G@ e ELAD FDM-DUO

Driver Provider.
Drrivver [ate:
Drriver Yersian:

Digital Signer.

Drriver Details...

Update Driver..

Fioll Back Driver

Uninstall

ELAD =il Italy
1/22/2014
3000

Naot digitally signed

To wiew details about the driver files

To update the driver for this device.

If the device fails after updating the driver, roll
back to the previously installed driver.

To uninstal the driver [dvanced).
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7.2.2.3 Manual driver update

To update FDM-DUO driver, connect the device to USB socket (where the device driver is already
installed) and power on the device. Then open Control Panel from Start menu. Click on “System” and
select “Device Manager” under “Hardware” label.

Select “ELAD FDM-DUQO"” from “ELAD Samplers” list, right click on it and execute “Update driver ”

£ Device Manager,

File  Action View Help

S 20 A <R

= _,,_;; UT96-0FAS4EEL20 ~
+ Q Batteries
_J Computer
age Disk drives
»j Display adapters
L, DVDYCD-ROM drives
ELAD Samplers

1 [E-F-F- [

o1
+-{= Floppy disk cortrall]
+] & Floppy disk drives
+-{#8 Human Interface Df  Uninstall
+ @ IDE ATASATAPT cor
+-iz Keyboards
+- ") Mice and other poir
+-E8 Metwork adapters
= @ Other devices

43 USB Device
- Ports (COM &LPT)
+-W Processors
+ @%l SCSI and RAID controllers
+- @), Sound, viden and game controllsrs v

Scan For hardware changes

Properties

Launches the Hardware Update Wizard for the selected device,

Now Windows XP launches the hardware update wizard: select the last option “No, not this time” and
“Next”.

Hardware Update Wizard

Welcome to the Heh:lware Update
Wizard

Windows will search for current and updated software by
looking an your computer, on the hardware inztallation CO, or on
the Windows Update wieb site [with pour permizsion].

Fiead our privacy policy

Can Windows connect to \Windows Update to search for
zoftware?

1 e, this time only
(1 s, now and every time | connect a device

(&1 Ma, nat this time

Click Mest to continue,

[ Meut » l ’ Cancel
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At next step select “Install from a list or specific location (Advanced)” and “Next”.

Then, disable all check-boxes that the system automatically sets and choose the last option for manual

driver update, as depicted in figure. Select “Next”.

Hardware Update Wizand

Pleaze chooze your search and installation oplions.

() Search for the best diiver in these locations.

|Jze the check bores below ta limit or expand the default search, which includes local
pathz and removable media. The best driver found will be inzstalled.

( (%) Dan't search, | will choose the driver to install, )

Chooze thiz option ta select the device driver from a list. ‘wWindows does not guarantee that
the driver you chooze will be the best match for your hardware.

< Back ]I Mewt > ”[ Cancel

Verify that “Show compatible hardware” option is checked and ELAD FDM-DUO is selected: then click on

“Have a Disk”. Don’t click “Next”.

Hardware Update Wizard

Select the device driver you want to install for this hardware. :§

Select the manufacturer and model of your hardware device and then click Mest. |f you
% hawe a digk that contains the driver you want to install, click Hawve Disk.

Show compatible hardware

Madel
ELAD FDM-DUD

/’i\' Thiz driver iz not digitally signed!

Tell me why driver sighing is important

< Back " MNext > ]’ Cancel ]
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Click on “Browse” and search for the FDM-DUO driver update folder location; then open
winusb_ fdmsampler.inf file, as depicted in figure. Click “OK” and then “Next”.

Install From Disk @I

H |nzert the manufacturer's installation dizk, and then

= make sure that the comect drive is selected below.,

Cancel

Copy manufacturer's files from:

= Y| (oo ]

Now driver update starts: at next dialog box select “Continue Anyway” and ignore the warning.

Let the hardware update automatically completes and, at the procedure ending, click on “Finish”; then
disconnect e connect FDM-DUO device on the same USB socket.

Hardware Update Wizard

Completing the Hardware Update
Wizard

The wizard has finished instaling the software for;

% ELAD FDM-DUD

Click Finigh to cloze the wizard,

Finish
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To verify that a correct update is done, enter “Device Manager” from Control Panel; under “ELAD
Samplers” list, select ELAD FDM-DUOQ driver (see chapter Driver installation verify in Windows Xp) right
click on it and choose “Properties”. Select “Driver” label to visualize the last driver version (an example is

depicted in figure below).

ELAD: FDM-DUO Properties

General | Driver | Dietails

9@ m ELADFDM-DUO

Diriver Pravider: ELAD =l Italy
Criver ﬁete: 14224204

Criver Version: 3000

Diigital Signer: Mot digitally signed

Driver Details... To view details about the driver files.

Update Driver... To update the driver for this device.

I the device fails after updating the driver, wll

Rl Back Cri i i i
o back Linver back to the previously installed driver.

Uninztall Ta uninstall the driver [Advanced).

(] 8 ] [ Cancel
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7.2.3 USB sound card

Connect the TX USB port of FDM-DUO to a USB 2.0 port of the PC and power on the device. Then open
the PC device manager. No driver installation is required for this device, just expand the node Audio
inputs and outputs and check the FDM-DUO audio device.

= Device Manager = =
File Action View Help

= = HmElE

= UTS3-LAPTOP -

4 I _Audiginputs and outputs
:d Line (FOM-DUQ Audio Device)
:d Line (FOM-DUQ Audio Device)
= Line 1 20 k2 (Virtual Audio Cable)
:d Line 1 48KHZ (Virtual Audic Cable)
:d Line 2 (Virtual Audio Cable)
:d Line 2 (Virtual Audio Cable)
:d Line 3 (Virtual Audio Cable)
:d Line 3 (Virtual Audio Cable)
:d Line 4 (Virtual Audio Cable)
:d Line 4 192kHZ (Virtual Audic Cable)
-_ Microphone (High Definition Audio Device)
4| Speakers (High Definition Audio Device)
> E Batteries
> 8 Bluetooth
> (M Computer
» @ Digital Media Devices
> g Disk drives
- B Display adapters
+ = DVD/CD-ROM drives
> 9\5 Human Interface Devices
> g IDEATA/ATAPI controllers
> %54 Imaging devices
> 2= Keyboards

> B Mice and other pointing devices
- i Monitors

» ¥ Metwork adapters

> o= Print queues

. (= Printers

- 2} Processors

- |E04 Sensors
Snfturara devicar
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7.2.4 USB CAT Serial port

Connect the CAT USB port of FDM-DUO to a USB 2.0 port of the PC . Windows download and install
automatically the FTDI FT232R serial port driver.

Installing device...

Please wait while Setup installs necessary files on your system. This may take
several minutes,

When the installation process ends, open the windows device manager and check the FDM-DUO USB
serial port in the node Ports (COM & LPT).

File View Help

e @ HmE =

Action

[> ﬂ Audio inputs and outputs
[ % Batteries

» €} Bluetooth

> (M Computer

[» # Digital Media Devices

I = Disk drives

i & Display adapters

b o4 DVD/CD-ROM drives

[ % Human Interface Devices
I g |IDE ATA/ATAPI controllers
- %54 Imaging devices
Keyboards

[> B Mice and other pointing devices
[ E] Monitors

[> MNetwork adapters

4 Ports (COM & LPT)

3" USB Serial Port (COMS3)

[ @ Printers

[ R Processors

[ Sensors

[ _@_ Software devices

[ Iﬂ Sound, video and game controllers
[> c— Storage controllers

. oMl Sictern devices
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8 Firmware update

This section describes how to update the various firmware of the FDM-DUO. The latest firmware
versions are available here: http://sdr.eladit.com/FDM-DUQO/Firmware Releases/.

TO FACILITATE THE PROCEDURE, PLEASE UPDATE THE USER INTERFACE (Ul) FIRMWARE AFTER DOING
THE OTHERS FIRMWARE UPDATES

8.1 RX and TX firmware update

To update the RX and TX firmware, you must remove the FDM-DUO top cover. Remove the four screws
in the FDM-DUO chassis bottom as shown in the figure below.

Then remove the top cover of the FDM-DUO
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8.1.1 RXfirmware update

First of all, download the latest version of the RX firmware. Unzip the archive and copy the file
“fdmduorx.bin” in the USB flash drive provided with the FDM-DUO. If the file already exists, replace it.

The file “fdmduorx.bin” must be in the root of the USB flash drive. For example : “E:\fdmduorx.bin”.
Connect the provided USB flash drive to the FDM-DUO “RX USB PROGRAMMING PORT” using the

provided micro-USB adapter. See the picture below. Connect the power supply, keep pressed the “RX
PROGRAM MODE BUTTON” and power up the FDM-DUO.

o Keep pressed the “RX PROGRAM MODE BUTTON” until the “RED LED” turns on.

e Release the “RX PROGRAM MODE BUTTON".

e  Wait until the “RED LED” turns off.

e Turn off the FDM-DUO, disconnect the USB flash drive and power up the FDM-DUO.

If during the firmware update the “ ” are blinking together quickly, it means that the
update process ended not successfully. In this case contact the ELAD technical assistance.
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8.1.2 TX firmware update

First of all, download the latest version of the TX firmware. Unzip the archive and copy the file
“fdmduotx.bin” in the USB flash drive provided with the FDM-DUO. If the file already exists, replace it.

The file “fdmduotx.bin” must be in the root of the USB flash drive. For example : “E:\fdmduotx.bin”.
Connect the provided USB flash drive to the FDM-DUO “TX USB PROGRAMMING PORT” using the

provided micro-USB adapter. See the picture below. Connect the power supply, keep pressed the “TX
PROGRAM MODE BUTTON” and power up the FDM-DUO.

:a-” T
o) L3 £
N A gt A

- N

£ NRUBACLIGRA S — e e

* o #IX'PROGRAM MODE BUTTON

o Keep pressed the “TX PROGRAM MODE BUTTON” until the “RED LED” turns on.
e Release the “TX PROGRAM MODE BUTTON".
e Wait until the “RED LED” turns off.
e Turn off the FDM-DUO, disconnect the USB flash drive and power up the FDM-DUO.
If during the firmware update the “ ” are blinking together quickly, it means that the

update process ended not successfully. In this case contact the ELAD technical assistance.
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8.2 USB interface firmware update

Download the latest version of the USB interface firmware here :
http://sdr.eladit.com/FDM-DUQ/Firmware Releases/USB Interface Firmware/index.php?lang=EN.

Before starting the firmware update, disable all anti-virus programs to avoid any inconvenience.

Turn on the FDM-DUO and connect the USB RX connector to a USB 2.0 port of your computer. Unzip the
archive, launch the executable file inside and follow the instructions to update the firmware.

Do not disconnect the USB cable and do not turn off the FDM-DUO.

Once the update is completed, turn off and on the FDM-DUO.

8.3 FPGA firmware update

Download the latest version of the FPGA firmware.
Before starting the firmware update, disable all anti-virus programs to avoid any inconvenience.

Turn on the FDM-DUO and connect the USB RX connector to a USB 2.0 port of your computer. Unzip the
archive, launch the executable file inside and follow the instructions to update the firmware.

Do not disconnect the USB cable and do not turn off the FDM-DUO.

Once the update is completed, turn off and on the FDM-DUO.
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8.4 User interface (UI) firmware update

Download the latest version of the user interface firmware.

Before starting the firmware update, it is recommended to disable all antivirus programs in order to
avoid any inconvenience.

In order to update the user interface firmware, you need to install the Flash Magic software. This
program is available here: http://www.flashmagictool.com/

Turn on the FDM-DUO and connect the CAT USB port to a USB 2.0 port of your computer. Follow the
steps below to enable the user interface reprogramming mode :
e Pressthe key, turn the E2 knob to go to the menu 80 (SERVICE), press E2 to enter in the
menu,
e turn E2 to display “ON” and press E2 to confirm,
e turn E2 to go to the menu 82 (Ul Update), press E2 to enter in the menu,

e turn E2 to display “YES” and press E2 to confirm.

Then you need to identify the CAT USB port number. Open the windows “Device Manager” and expand
the “Ports (COM &LPT)” node. The CAT USB port is listed as “USB Serial Port”.

= Device Manage:

File Action View Help

e | mHE E

4 1= UT96-PC

& Acronis Devices

b 4% Computer

b g Disk drives

> .M Display adapters

» &F FlexRadio

» % Human Interface Devices

> g IDE ATA/ATAPI controllers

» 25 Imaging devices

, = Keyboards

S Pf!, Mice and other peinting devices

- Menitors

b ¥ Network adapters

4.1 Ports (COM & LPT)
‘? ATEN USE to Serial Bridge (COMS3)
¥ Communications Port (COML)
el D B

YZ¥ USE Serial Port (COM13)

- % Sound, video and game controllers

- M System devices
> - Universal Serial Bus controllers
» g WSD Print Provider

In this case the CAT USB port number is COM19.
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Run Flash Magic and set the following parameters.

In the “Step 1 — Communication” section:

e Select LPC1766,

e COM Port: the CAT USB COM port,
e Baud Rate: 230400,

[ )

Interface: None (ISP).

In the “Step 2 — Erase” section:
e Check “Erase all Flash+Code Rd Prot”.

In the “Step 3 — Hex File” section:
e Click on Browse and select the update “.hex” file.

In the “Step 4 — Options” section:
e Check “Verify after programming.

Check the communication with the FDM-DUO clicking on “ISP”

User Manual - Rev. 2.0 - 02/2016

#® Flash Magic - NON PRODUCTION USE ONLY [l

File ISP Options Toels Help

GBHQAESVvE> @ @H OB

31 - Communications

Select... Eraze block 0 [0=000000-0:000FFF
Erasze block 1 [0:001000-0x001 FFF;
Eraze block 2 [0=002000-0:002FFF

%

Flash Bank: ]
Erase block 3 [0x003000-0:003FFF)
]

|

COM Part: COM 19 v | |Erase block 4 [0004000-0x004FFF
ao= blpcl (L O0E AL e
Baud Rate: | 230400 n
(7] Eraze all Flash+Code Rd Prot
Interface: | Mone [ISP) 7 R RN A S =

Oszcillator (MHz]:

Hew File: | C:\U eersh U TIE\D esktop\FOMDUO_ULhex

Madified: Unknown mare info

Step 5 - Start!

I Verify after programming Start ]
[TFmonuzes T

Gen block checksums
Execute
Aitivate Flash Bank

OrnrLine training clagses for microcontrollers and embedded networking and
Internetworking

vy, ezacademy.com/fag/classes [

| [0 |

L —

and then on “Read Device Signature”. If

the communication with the FDM-DUO is working, a new window with some device information is

opened.

& Flash Magic - NON PRODUCTION USE ONLY =l e

ET3%2 DIOCK | UL TUUU-USUU TEEE )
C e CCC

]
Device Signature e M

&P Start Bootloader...

more info

[]ve
[T Fil
G

Stark ]

Ag

Technical an-line articles about 8051 and »4 programming

vy, ezacademy. comefag/docs -

Il yy—

File Options  Tools  Help ¢
b E Blank Check... i 'Ut M arufacturer D Dx’_
! Read Security... ”. Device 1D 1: Dxl_
el Read Device Signature. o Device 1D 2 O ,7
Boot Vector and yte Eraze block 1 (0x001000-0x001FFF] K Device ID: 0x | 26013F33
Flash @ Display Memory Erase block 2 [(R002000-0:002FFF) | |
Erase block 3 (0x003000-0x003FFF) Bootioader Ver 42
L0/ [ Erase Flash... Erase block 4 [0x004000-0x004FFF) I nofloader Ver I
Erace Flach Pages Erase block 5 [0x0056000-0x005FFF] i
Bau Erase Flash Pages . )
| ﬁ T - Eraze all Flazh+Code Fid Prot Serial Number: | 185335324 1397565140 1323834933 4110417320 I
n Erase blocks used by Hex File
s) (-30... aen block checksums

If the communication is working it is possible to proceed with the firmware update. Click on “close” on
the “Device Signature” window. In the Flash Magic main window, click on “Start” to begin the
programming. Wait until the end of the process, then turn off and on the FDM-DUO.
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ELAD FDM-DUO TECHNICAL SPECIFICATIONS

Rev.1
04/2015

USB 2.0 Ports (Peripheral Control)

3 (RX, TX, CAT)

Master Clock Frequency

122.88 MHz (Rx), 368.64 MHz (Tx)

Master Clock Phase Noise

-136 dBc @ 100 kHz, -130 dBc @ 10 kHz

10 MHz Reference Clock Stability

2.5 ppm TCXO within temperature range 0°C + 40°C (32°F + 104°F)
Typical Stability within temperature range 15°C + 35°C (59°F + 95°F) 0.1 ppm i.e. 1Hz @ 10 MHz

Frequency Resolution

1 Hz min.

g A C s/ d; 2x SO-239 / 50 Ohm
& RF-OUT Connector / Impedance SMA female / 50 Ohm
@ Power Supply Requirements 13.8 Vdc + 10%
Current Drain (Rx / Tx 5 W) <500 mA @ 13.8V /<22 A @ 13.8V
—— e T o
\Weight (approximate) 1.2 Kg (2.4 Ib)
Operating Temperature Range 0°C + 40°C (32°F + 104°F)
R
Modes CW, USB, LSB, AM, FM
ADC Sampling Rate / Resolution 122.88 MHz @ 16 bits
Wideband Frequency Coverage 10 kHz + 54 MHz
1Q Channel Bandwidth 192 kHz (24 bits)
Attenuator 12dB
Spurious Response >105 dBfs @ 0 dB attenuation
DDC Image Rejection Ratio >100 dB
SSB: 300 Hz, 600 Hz, 1 kHz, 1.6 kHz + 3.1 kHz (Step 100 Hz), 4 kHz, 5 kHz, 6 kHz
FEr i Gy e I T T év“c ibsok::; S:E’ZLS::F 15+D c«i,lec))o Hz, 300 Hz, 500 Hz, 1kHz, 1.5 kHz, 2.6 kHz
FM: Voice Narrow, Voice Wide, Data
Headph C /1 d 3.5 mm Stereo Jack / 8 Ohm
AUX OUT Connector / Impedance 3.5 mm Stereo Jack / 8 Ohm
3
s Modes CW, USB, LSB, AM, FM
§ TX DAC Sampling Rate & Resolution 368.64 MHz @ 16 bits
S RF Output Power 5 W Nominal, Adj. Steps: 0.3 W, 0.5W, 1.0 W, 1.2 W, 1.5 W, 2.0 W, 3.0 W, 4.0 W, 5.0 W, MAX
E Amateur Band Coverage at Rated Power Output 160 m+6m
° Low Pass PA Filter Bands 160 m + 6 m Ham bands only
RF-OUT Output Power -2 dBm Typical; 0 dBm Max
RF-OUT Frequency Coverage 100 kHz + 165 MHz
System 1Q Digital
Maximum FM Deviation 5 kHz
Carrier Suppression / L d Sideband Suppi >80 dBc Typical / >80 dBc Typical
Harmonic Radiation 1.8 - 50 MHz Amateur Bands >60 dBc
3™ Order IMD 160 m + 10 m: >30dB @ 5 W PEP; 6 m: >25 @ 5 W PEP
Transmit Filters Bandwidth i'SVIIB, ;;\303’-?20::25(—):;?-‘2 I:;:apr:::ass up to 50 Hz + 4000 Hz Band Pass
Microphone Connectors RJ45 ICOM Compatible
Microphone Impedance 600 Ohm Nominal (200 + 10 kOhm)
PTT-OUT Connector 3.5 mm Stereo Jack, NPN Open Collector Output 20 V Max / 200 mA
KEY-PAD Connector 3.5 mm Stereo Jack
.
Modes CW, CW SH+, CW SH-, CW Narrow Band, USB, LSB, AM, FM, WB FM (Stereo + RDS), SYNC AM, DSB, RTTY,
ECSS, DRM
1 Channel (Slice) @ 32 bits: 192 kHz, 384 kHz, 768 kHz, 1536 kHz, 3072 kHz
1Q DDC Sampling Rate / Resolution 1 Channel (Slice) @ 16 bits: 6144 kHz
2 Channels (Slices) @ 32 bits: 192 kHz, 384 kHz
i 4 with 1 Channel (Slice) DDC, 8 with 2 Channels (Slices) DDC
’g Software Defined Filters Double IF Notch Filters, Continuous Variable Band Filter
3 % Advanced DSP Features Noise Blanker, Adaptive Noise Reducer, Adaptive Auto Notch, AGC
§ : Recording and playback of IF and audio data stream, EIBI database support, Dx-Cluster spot visualization
il 5 Main Software Features (Internet connection required), built in CAT protocol and Omni-Rig Server, double output channel (for VAC),
§ E‘ support for external down-converter, WoodBox Tmate and Tmate2 compatibility
= E Software Visualization Input Data (Spectrum + Waterfall), IF Data (Spectrum + Waterfall), Audio Data (Spectrum + Waterfall)
£l

Modes

CW, USB, LSB, AM, FM, 1Q

‘Transmit Bandwidth

CW, USB, LSB, AM: default 300 + 2700 Hz, up to 50 + 4000 Hz
FM: 2500 or 5000 Hz Low Pass

Advanced DSP Features

Equalizer, VOX, Audio Compressor, Overshoot Control (CESSB Algorithm), Level Limiter

Main Software Features

Playback of audio files (up to 4 presets)

Software Visualization

Waveform Monitor (Input Audio, Equalizer Output, Compressor Output, Filter Output, Overshoot Controller

Output, Modulator Output, Limiter Output)

(1) Digital Resonator

All stated specifications and other product information provided in this document are subject to change without notice or obligation.
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Declaration of Conformity (EC)
The product marked as
FDM-DUO

manufactured by

Manufacturer: ELAD S.r.l.
Address: Via Col De Rust, 11 - Sarone
33070 CANEVA (PN)

is produced in conformity to the requirements contained in the following EC directives:

R&TTE Directive 1999/5/CE
EMC Directive 2004/108/CE
Low Voltage Directive 2006/95/CE
RoHS Directive 2011/65/CE

VYV V VY

The product conforms to the following Product Specifications:

Emissions & Immunity:
ETSI EN 301 489-1V1.9.2
ETSI EN 301 489-15V1.2.1
ETSI EN 301 783-2V1.2.1

Safety:
EN 60950-1:2006 + A11:2009 + A1:2010 + A12:2011 + A2:2013

And further amendments.

This declaration is under responsibility of the manufacturer:
ELAD S.r.l.

Via Col De Rust, 11 - Sarone

33070 CANEVA (PN)

Issued by:

Name: Franco Milan

Function: President of ELAD

Caneva July, 30" 2014 (\
S re

Place Date ,
J/
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Declaration of Conformity (FCC)
The product marked as
FDM-DUO

manufactured by

Manufacturer: ELAD S.r.l.
Address: Via Col De Rust, 11 - Sarone
33070 CANEVA (PN)

complies with the following requirements:
- FCC (Federal Communications Commission) Part 15

Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may cause undesired operation.

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
in a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one or more of the following measures:

. Reorient or relocate the receiving antenna.

. Increase the separation between the equipment and receiver.

. Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
. Consult the dealer or an experienced radio/TV technician for help.

Changes or modification not expressly approved by the party responsible for compliance could void the user’s
authority to operate the equipment.

FCCID: 2AAESFDM-DUO

This product is distributed in USA by:

ELAD USA Inc.

7074 N RIDGE BLVD APT 3E
CHICAGO, IL 606453586
USA

Pho: 312-320-8160
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