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1 Overview.
1.1 Introduction

The FDM77 is conceived as a SDR ( Software Defined Radio). This approaahsnthat the
receiving set is composed of a Hardware RF feott and a PC with an ELAD Software Radio.

The Software Radio is the operator's main interface (GUl)tler control of the radio (Input,
Tuning, Setup, Mode, Display and AF ) and is also used to decode and rephedaadib through
the PC soundcard.

F

12 KHz

There are two outputs from the Hardware RF fremd toward the PC:

A). The 12 KHz IF (intermediate frequency) output is connectdid tive PC sound card for the
purpose of decoding and audio reproduction. Please refer to sectidhi® mmanual for the correct
setting of the sound card mixer.

B). The main output is connected with the USB port for the purpose ofotdqRirequency
selection, Input, Setup, etc.)

1.2 Configuration of FDM-77



The FDM-77 set includes :

* RF frontend ( The Gray box on the right side)
» ELAD software radio ( CD ROM)

» Power supply ( The black box on the left side)
* Audio cable

» USB cable

Personal Computer is not included.



1.3 Front & Rear Panel

The front panel of the Hardware RF freerid includes:

« APOWERON LED
e A MONITOR LED to show the communication establidhetween the Hardware RF freenid and the PC.
e A7 LEDs BAR to show the presence and relevanhgtreof a signal at the input of the receiver.

MONITOR

&

FDM77 HF RECEIVER

The rear panel includes:

A SO 239 socket for the connection of an externtna.

* A BNC socket for the connection of an indoor antenn

* A SPDPT switch for 12KHz out level (Hi/ Lo).

A 3 mm Stereo socket for the connection of the &@hd card
A 6 mm socket for the connection of the exterrmmali@r supply.
* A USB socket for the main connection with the PC.

e AHi_Lo switch for the 12 KHz output level.

* A Power on/off switch

ELAD® Madein ltaty \g/ C€E

& WARNING!

IF OuUT D0 NOT REMOVE FRONT O REAR PANELS. J

REFER SERVICING TO QUALIFIED PERSONNEL.
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1.4 Installation and Power Supply

Hardware installation
» Position your FDM77 frontend in a place with sufficient room to allow a good ventilatiot a
a proper heat dissipation.



» Connect the external antenna through a good quality RG 8 coax itialevith a PL 259 Plug
or the indoor antenna through the BNC socket. Best performances aredbtaih a good
external antenna. If an external antenna is not available we memminthe use of the whip
antenna offered as optional, but every indoor antenna provided with a BCN plug is suitable.

* Through the supplied shielded cable fitted with 3.5 mm stereo plugs ctned@ KHz output
of FDM-77 with the line ( or microphone) input of the sound card installed in your PC.

» Through the supplied USB 2.0 cable connect the main output of-FDMith the USB port of
your PC.

e Connecta 12 V DC power supply to the 6 mm socket ( + is the central pin) .

Software installation.

PC and System requirements.

* Windows 2000 or Windows XP

* AT-compatible PC

* 700 MHz Intel Pentium processor or equivalent. (Best performances are obtamegntium
4 and 1.2 GHz processor).

+ 128 MB RAM

» 50 MB free disk space

» 16-bit SoundBlaster (or compatible) soundcard supporting full duplex at 48 KHz sampéing rat
for input and output. The sound card input (Line or Microphone) must be without AGC.

e USB port 2.0

* LAN card ( only for remote control of the radio).

» Display and graphic control: 1024 X 768 pixel with 65.536 (16 bit ) colours.

PC settings.
* All power management in the BIOS and Windows must be disabled

» USB legacy support disabled in BIOS

Installing the software

The installation of the software is straightforward . Insert the supplied CD iR@Mé drive of your
PC. Double click the System Resources icon and then enter the CDROM disk. Aifwliilpbe
displayed with the FDM77setup.exe file. Double click the <FDM77_setup.exdp §tart the
installation procedure. During the first installation the FDM77 HF RX musivitelged off or
alternatively the USB cable disconnected from the PC. At the end of the instatitithe FDM77
ELAD Software Radio also the USB driver must be installed.

For more detailed installation procedures please refer to the <inigtdl> or <install_en.pdf> file
included in the CD ROM.




1.5 Accessories

Your FDM-77 is supplied complete of the following accessories:

e A mini 1/8” 3.5mm stereo plug male to male cable ( L =2m).
e AMHUSB 2.0 cable Ato B (L =1.8m)
e A230VAC/12V DC power supply

Optional accessories:
* Rechargeable Battery pack
* Whip indoor antenna




1.5 Controls and Functions
1.5.1 Graphical user Interface (GUI).
Main screen

The screen shot below shows the main screen (the cockpit) of the Graphicaltel$ace :

FDM77Standard ver 1.14 Licensed for private use only to: 05190044 Receiver
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In the upper left side there is a window dedicated to:
display the operating frequency, mode ( CW, LSB, USB, AM, FM, DRM), Mw@riable
frequency oscillator) , MEM and CH to select the operating frequency .

In the upper right side there is the window dedicated to
display the signal strength of the received statioMéger) .

In the lower side there are four windows dedicated to
setting up the frorénd input operating conditions, the tuning, the mode selection and the AF
(audio) setting up.



2 Operation of the Receiver — Basic

2.1 Switching on/off the FDM — 77
Insert the 12V DC plug cable into the DC socket and push on/off the switch on the rear panel of the
radio. Power on will be indicated also through the “power on” led on the front panel. Incorder t
avoid blocking of the software the following sequences must be followed.
Switching on:

1. Connectthe 12 V DC and switch on the power on/off switch

2. Connect the USB cable from de PC to the RF fend.

3. Enter the FDM77 software radio.
Switching off:

1. Shut down the FDMY'7 software radio

2. Switch off the power on/off switch.

3. Remove the USB cable (if you want to remove the PC).

2.2 Selection of the frontend input setup.

Left Click with your mouse the “50 ohm in” or “Act ant” button to cheasghich kind of antenna
you want to receive with.

Left click the “Attenuator” or “Preamp” button to select gensitivity of you FDM77 . Note that
the two buttons are toggle type (onff) and that a label “Att” or “Pre” will appear in the diapl
window to show the selection.

With “Pre” activated you can get the max. sensitivity and WAlit’ activated a 20 dB attenuator is
inserted in the signal path to the fraartid input.

FDMT7Standard ver 1.14 Licensed for private use only to: 05190044 Receiver
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2.3 Frequency selection
There are two main modalities to choose the operating frequency: VFO aidEMORY.

2.3.1 Selection of the operating frequency through the main shuttle knob.

Click the VFO button ( the VFO label is activated in the Frequeanogiow) if you want to browse
the frequency range trough the main shuttle knob as in a traditioyalThes is the free VFO
control.

FDM?TStadard ver 1.14 Licensed for private use only bo: 05190044 Receiver
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2.3.2 Selection of the operating frequency through the memory.

Click the VFO/M button ( the MEM label is activated in the Fremyewindow), then rotate the
main shuttle knob if you want to browse the frequencies stored in tm®meWhen browsing the
memory with the knob the Channel number “CH * will be shown on the frequency window.
The FVO/M button is a toggle allowing a quick change between VFO and MEM modality.
Moreover you can also select a previously stored frequency by cliclengIEMORY button. By
clicking the MEMORY button a new window will open (table formad)lowing you to select
among the previously stored frequencies . Just click on the row ioh#t&tquency the you want to
recall, close the window and the selected station/frequency avile@alled on the cockpit’'s main
screen.

2.3.3 Selection of the frequency through the UP and DOWN buttons.

When the control of the operating frequency through the VFO is selectedagochange the
frequency also clicking the UP and DOWN buttons. In doing so you can chodd$e dred DOWN
step by clicking on one of the digit of the frequency display ( the selelgit will change colour
to show the selectignThe same frequency change can be obtained with the mouskeel. Or
the arrows A and W on the PC keyboard. With the small buttons  at the top of each digit
of the frequency display a single digit can be changed indep#ently of the selected tuning
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step. A shortcut for changing a single digit can be activated tbugh the “Q”, “W","E”, “R”,
“T”, “Y”, “U”, “I” keys (increment) and “A”, “S”,"D”, “F”, “G”, “H", “J", "K” (decreas e).
The “I” and “K” keys move 1 Hz digit and up to 10 MHz the “Q” and “A ”. Note that the
arrows on the PC keyboard control the frequency only if the window of theit@active (i.e. the
upper bar of the window must be blue and not gray).

Any frequencies outside the receiver limits ( 10 KHz — 65 MHz) wilbe ignored and reverted
to the limit frequency.

2.3.4 Selection of the frequency through the Keyboard.

When the control of the operating frequency through the VFO is selected, you can choose to input
the tuning frequency directly through the PC keyboard. To input directly the operating frequency
through the PC keyboard, just click on the KEY button and a new window will open. Type on the
keyboard of your PC the frequency ( the selected frequency will appear in thedfiwetd of the
windows) and confirm with8 key. If a keyboard is not available you can input the frequency also
Clicking with your mouse the button on the TUNING window.

2.3.5 Selection of the frequency’s unit of measure.

The default setting of the unit of measure is KHz, but the user can change theéMkit ¢o Hz
simply clicking with the mouse over the unit at the right side of the frequengywaThis is a
toggle control allowing to pass from KHz to MHz and Hz.

2.4 Tuning Steps

The default tuning step is set to 1 Hz, but other steps can leesele match the operator’s
preferences. Simply click on one of the digit of the frequency display or on the 5 KHz / 9%tz la
to select the desired step or use4he- arrows on the PC keyboard. The selected digit will change
colour to show the selection and all the frequency control ( stkible, up and down buttor#, [
arrows of the PC keyboard) will work with the new selected step.

FDMT?Stadard ver 1.14  Licensed for private use only to: 05190044 Receiver
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2.5 Mode Selection

Conventional modes ( CW, LSB,USB,AM,FM) are simply selected bxkinticon the relevant

buttons in the MODE window of the cockpit.

DRM mode is selected through the DRM SET button. By clicking on the [EEW button a new

DRM Setting window will open allowing to choose the preferred D&bplication to be used to
decode the digital signal. There are two options:

If DRN Int. is selected the DRM signal is processed throughofiimnal Channel Decoder and
Audio Decoder integrated in the ELAD FDRF Software Radio.

If DRM Ext. is selected the DRM signal is processed througtDfR® software preferred by the
operator. The complete path of the directory where this softiwanstalled must be specified on
the application path windows through the browse button.

After having done the selection close the window with OK.

2.5.1 DRM reception status window.

After having completed the main setup you can access the DRM mode by clicking the D&M but

in the “MODE” window. Doing so a new window will popup allowing the monitoring of the

decoding status of the DRM channel with all the relevant parameters. The decodass peotbe
observed through the SYNC ; FAC ; SDC and MSC sequence. Only when all the labatsr(gncl

MSC) will lite-on, the voice and/or sound will be decoded and reproduced by the PC loudspeakers.

<waiting for text meszages»
Inter: 04z
SOE 16 QA
MSC: B4 DAk
Frotec: STD
Audic: RTL -- France - French - arEu:I
AAC -- 5BR - Mona - 17.38kbps - Test: 80bps
no Service
no SErvice
No SErvice
MSC Statuz
— SDC Status
AldB FAL Status
Sync Stauz
20d = SHRdE Level
Interval [zec/Samples|
= F 3 2 5 hon s O

Example of DRM signal reception.
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2.6 Band Selection.

No band selection is required to explore the whole range of frequeBaegly select, with the
VFO, Keyboard and/or Memory the desired frequency.

The internal preselector filter will be automatically activated in the RF Hardwaoetfend.

3 Operation of the receiver — Advanced

The set up of the RF fromind input has a strong impact on the quality of the reception. In
particular the use of the preamplifier and of the attenuator should be used in thevaype

3.1 Preamplifier

Operating your FDM77 with the “Pre” activated while receiving strongcimannel or adiacent
channel signals, as in the very crowded HF bands, can leads todist@teons of the audio due to
interfering signals or clipping and interodulation caused by input levels out of the linear
dynamic range of the RF freend. Therefore the use of the “Pre” is recommended with weeks
signals in the upper HF bands.

3.2 Attenuator

While receiving in low HF bands, where very strong signals are possible operatinggnettidrinal
antennas, the use of the attenuator cbuilaly best performances.

FDM775tandard ver 1.14 Licensed for private use only to: 05190044 Receiver
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3.3 Frequency scanning
By clicking the SCAN button the scan panel will popup . Before starting the scaargteé8top

frequencies must be selected together with the Time hold ( 200 mS is the) dSgeptfrequency
and Step X (of the frequency axis).

SCAMN PAMEL E

:
3
3
3
3
9
!

SO00 S200 =1 = 1= SO0 2200

At the end of the scanning process a diagram witiegr level and frequencies will be displayed.
Passing with the mouse over the diagram the relevant frequencies will bgetispfathe
frequency windows located on the left bottom side. Left clicking with the mouse on a pbiat in t
diagram a red mark can be inserted and the relevant frequency will be tuned ayddisplthe
cockpit.

14



3.4 Memories
3.4.1 Saving a station/frequency in the memory.
When the desired station/frequency is tuned simply click the memory button to open theRWEMO

file. Click on the “Save in Mem” Button and the data will be inserted in thle.t&lick Close to
exit.

=Io/x]
File Wiew Display Mode Edit
WORKING FILE Itable&default$.mch ‘  MHz € KHz @ Hz !
Mode | Frequency | Cauntry | St | TmelUTC) | GtafionMame | Tagel  |Language| Power  [a

1 [DAM B33000° Gerrnany Oranienburg — 00.00-24.00 VR (Simulcast]  Berlin a0
7 |DRM 723000 Germary Putbus 00.00-24.00 DLF ME Gemany 1
3 [DRM 855000 Germary Berin-Britz 00.00-24.00 DLR Berin 10
4 [DRM 1296000 Great Britain Orfordness— 11.00-19.15 BBCWS Europe {0
5 [DRM 1296000 [reat Britain Orfordness 22.06-24.00 BRCWS Europe {0
5 [DRM 1386000 Great Britain Hickstead 00.00-24.00 Tests "West Suzsen Ip
7 |DRM 1440000 Luxembourg Wamach 00.0003.30 RTL Radio Europe 120
5 [DRM 1440000 Luxembourg Wamach 00.00-16.00 RTL Radio Europe 240
5 [DRM 1440000 Lurembaurg tamach 22.00-03.00 RTL Radio Europe 120
0 DRM 1485000 [emany Faizerslautern  00.00-24.00 SR DasDing S Gemany 03
11 [DRM 1611000 Matican SantaMara  22.00-2250 Vatican Radio Europe 25
12 |DRM 1611000 Yatican SantaMara 00151630 Yatican Radio Europe A
13 |DRM 3935000 Gemany ‘Wertachtal  11.00-10.00 D Europe 200
14 [DRM R9R5000° Wetherlands Fleva 11.0047.30 RadioSweden  Europe 40
15 [DRM R5RA000° Metherlands Fleva 11.3018.00 RadioSweden  Europe 40
16 [DRM R975000 Gemany Wertachtal  00.00:10.00 D Europe 200
17 |DRM R580000° Portugal Sines 22.00-22.00 D Europe a0
13 |DRM 5930000 Luxembourg Junglinster 00.00-24.00 RTLDRM 2 Europe il
13 [DRM B015000 (emany Juelich 11.00-4.00 M agvabllh Europe 40
:2I_D:[i)HM B0NA000 [emany Juelich 11.00416.00 T0Pradio Europe 40 _Ij
1 I

Delste

Cloge [

3.4.2 Recalling a station/frequency from the memory.

Open the MEMORY table and then double click on the row with the station/frequency yotowant
recall and the new frequency will appear on the display . Exit with close button.

15



3.5 Advanced controls.
In the TUNING window an ADV button is included.
Clicking on this button a new ADVANCED window will peyp showing the DSP function and

controls. The advanced window includes: Input Spectrum, Audio Spectrum, Msdiboscope,
DSP Filter BW, IF SHIFT, CW MODE and AGC CONTROL.

IMPUT SPECTRLIM

]1159000 j i =
l1159mn :‘l =

zing Sighal
Qo ||:|El .-"Eli'-.-'] —
p 20 g 10

_,_J Tlma Base
a E pﬁcfrum 0] mpTag,

ﬁmcﬁﬂ Osciloscope Display. | .,ﬁf!jplitude.-
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3.5.1 Input Spectrum.

A Low Frequency real time spectrum diagram is available in ther lgipside of the window . In

the diagram the 12 KHz signal level at the input of the soundsaddsplayed in dB and the
frequency in KHz. Zoon function is also available for both the level and frequency.

The signal pasband is showed with black/dashed area together with two notch filters if enabled.
Once the ADVANCED window is made active (eventually by clickingl@upper bar) the PB
filter width can be varied also with tife and W arrows on the PC keyboard.

A facility to help the operator to fast tuning a signal displayed on the spestprovided.

To use it simply move the cursor over the signal and hold Shift + left click mouse.

Moreover the operator is allowed to choose the input rough signal display or the DSP post
processed signal.

3.5.2 Band Pass & Selectivity selection

In the upper right side of the ADVANCED window the filter control section islabis, where

DSP filters Bandwidth can be selected from 250 Hz up to 10.00 KHz. Use the proper BW that
best match the mode and channel to be received. The default BW is: CW = 100H275@8Z;
AM/FM=4000Hz; DRM=10000Hz.

ADYANCED DSP FUNMCTIONS =

IMFUT SPECTHLIM

|
— i
|

]115900 j -
i1159|:n:u:| :f

USB signal rece|ved with 2. 5 KHz BWDSP fllter
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ADYANCED DSP FUNCTIONS
IMPUT S CTHLR

.511?1000 j
ﬁm’ﬂ_

nput Spectrum Dizplay [ ﬁ"T'ime,B-'ase

udio Spectrum Dizplay " B e =
Audio Oscilloscope Display ~;~12H j 'Arﬂphtuc‘e'

LSB signal received with 2.5 KHz BW DSP filter

ADYAMCED DSP FUNCTIONS
IMPUT SPECTHLIM

put Spectrum Display 1 mzsdiv ﬁ “Time Baze
Audio Spectrum Display b aq =1 -
wudio Dscilloscope Display ~;11 A -1 -fl.cr!jplltude-

AM signal received with 4.0 KHz BW DSP filter
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ADYAMCED DSP FUNCTIONS
INFUT SPECTHLIM

put Spectrum Display
io Spectrum Dizplay s
ble dudio Osciloscope Display ]1 # -—1 Amnplitude:

FM signal received with 5.0 KHz BW DSP fllter

3.5.3 IF Shift control.
This control allow the operator to move the 455 IF band pass filter with refecetieettined
signal in order to attenuate an on band interfering signal.

INPLUT SPECTRLIM

ADYANCED DSP FUNMCTIONS =

' m%aaﬁ"j
[riromo0 =

Input S pectum Dj:ﬂa&t m—i Time Base
DISp| ay of the tuned AM signal together with a CW interfering signal.
(Interfering signal 1Khz down of the carrier frequency)
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ADYANCED DSP FUNCTIONS

| _._l -
wﬁ &

o LT Lol R [
S IS SN N N S B S s . S e s,

HEEEEEN
HEEEEEREEE
- - -3 = = tode: NOR AL
v ,  Input S pectum Dizplay. m—‘i “Time Base
IF band pass filter shifted 500 Hz up to attenuate the CW interfering signal.

3.5.4 CW MODE
In the middle right side a CW mode filter control is available with sé\aperative mode.

Mode A : This operative mode is very similar to old style radio rarsiprovided with the BFO
control. Move the frequency slide to choose the tone of CW signabdsatconform to your
preferences. In this way you don't need to move the main tuning to chheg®ne. The
frequency of the decoded tone can be observed on the spectrum scopdailhefd@is mode is
800 Hz tone. Note that in this mode the filter PB is kept fixedthaddecoded tone is varied
through the BFO frequency.

Mode B : In this mode the FIR CW filter centre frequency is moved ffbto 1200 Hz while
keeping fixed the BFO frequency.

The down conversion from 12KHz te 0.200 Hz is made variable.

It's expected that the operator choose the centre frequentw dilter and then to tune the
receiver with the VFO to have the tone degonverted inside the PB of the filter.

When a slow speed CW signal is being received the Dit and Daehcem be displayed in the
Audio Oscilloscope to help the decoding.

20



ADYANCED DSP FUNCTIOMNS =

INPUT SPECTRLIM

SRS S | N SN S TS SE— E— S— S E— x i | zi | | E—

E e

ﬁ Time Baze
" j..ﬁmpiitade;

ADYAMCED DSP FUNC NS
IMPUT SPECTHLIM

Mode A CW demodul ation using BF for 800 Hz audible tone.

21



ADYAMNCED DSP FUNCTIONS
IMPUT SPECTRURM

SRS I ES S C— E— | E—

B
T T TT]

tMode: MORMAL

Mode B CW demodul ation with fixed BO and Zero beat. To hear the 800 Hz
Audible tone a different VFO tuning will be required.

3.5.5 AGC Operation & Control

The operator is allowed to work with Automatic AGC ( Slow ortFas with Manual AGC.
When working with Manual AGC the gain is varied through the slide bar control.

3.5.6 Using the Notch function.

The filter control section includes the possibility to use two netth one with the a variable
BW. Each notch is selectable by clicking on the relevant button. Notsiplaced on the pass
band by left clicking with the mouse on the spectrum scope and notch ghbylicking. Fine
tuning of the notches position is allowed through the up and down litttesiat the right side of
the notch buttons.
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ADYANCED DSP FLUNCTIONS

Thanks to f| Iter notch 1 the mterferlng sugnal at 750 Hz has been eliminated.
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Using the notch filters

ADYAMCED DSP FUNCTIONS

INFUT SPELC

[{=] Spec[rum Dl’spTag,n
idio Oscilloscope: Drsu}ag-s‘

4_‘ “Time Basze
I1:-c —1 ﬁcmplltude

Both |nterfer|ng sugnals have been eI|m| nated using notch 1 and 2
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3.5.7 Audio spectrum and audio oscilloscope.

In addition to the 12KHz input signal also the demodulated audio signal can be displayed on a
level/frequency diagram in the lower left side of the advanced window and in anexeliagram

in the lower right side.

3.6 Main SETUP

In the window TUNING of the cockpit the button SETUP allow to erber MAIN SETUP
function. Just click the SETUP button and a new window “MAIN SETUR"'pepup to allow the
setting of :

=T

PaIN SETUP

Application Path

DRM EXT| | Brovwse...
DR INT I Selected |DREM Int

% Stand Alone  TEE Client{optional] £ TER Servern[optiatal]

.

i~ DEMO rmode [from file] {* UUSE rmode = Demodulation 12 KHz

Choose Dev In: | Fealtek AC37 Audi ¥ Choose Dew Out | Realtek ACT7 Audi = |

Iv Enable Output

Eaibiheh About | oK, I

I+ Enable Elad Virtual Cable [T Flip Input Spectrum

Stand Aloneoperation of FDM77. (This is the normal operating condition)

TCP Client/Server. This mode allow the remote control of FEM. The PC where ELAD
software is installed can be configured as server (with the HDddnnected) or client (as remote
station).

DEMO mode operation of FDM/77. It's a demonstration mode to show the main features of the
ELAD software radio even if the Hardware RF fremd is not available). When using the demo
mode some test signals can be selected through the “Choose File” windows.

USB mode (This is the normal operating condition with the Hardware RF -adtconnected to
the PC through the USB port).

Demodulation 12 KHz.Check this option only if you want to use the software with down
converters to 12 KHz (as the ELAD 45512 or 10712 models).

25



Choose Dev In/Out.lf you have two sound cards installed in your PC the selection of the/car
want to use as input (Recording mixer) and output ( Speaker Mixer) device iscallowe

Choose file.The selection of a test signal to be used in demo mode is allowed.

Flip input spectrum. To be used with downonverters only and when a spectrum inversion is
observed on the Spectrum & Scope Viewer. Not checked is the Default .

Calibration. This is a facility provided to help the operator in setting the comgut level of the
sound card. Please refer to section 5 of this manual to understand the use dfitis fac

Enable ELAD Virtual Cable. If you want to use third party application to decode special modes
that use a sound card as decoder you should enable this function. Inrtied operation with
FDM77 the PC sound card is used to filter and demodulate the resggveds and can’t be used
also to decode RTTY, HamDRM or CW with dedicated applicationG\&get, MMTTY, Jfax .
Thanks to the ELAD virtual cable driver (supplied with ELAD Seites radio) the signal
demodulated through the PC sound card is then fed to the ELAD virtual cable ( WIND@WfBse
driver as a sound card) to be decoded with the above mentionad exteraliamgsl Of course the
external application should be configured with the ELAD virtual €a&d recording device in the
Mixer setting.

Enable output. To disable the output from the sound card to the speakers. The aéfdudt is
enabled. If you foresee to use third party application to decode spectd ( for example
Hamdream or Windrm) you should disable this function in order not to hawtettteical sound of
the demodulated signal reproduced by the speakers.

Colour. ( to choose the colour of the cockpit).

Important Note: With WIN2K operating system and when decoding the DRM signals with an
external application you must close the external application before changing the reception mode.
Thisis due to the limitation of WIN2K in handling two applications running on the same sound
card. If you use the DRM internal application closing it to change the reception modeis not
necessary.
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3.7 AF Control.

In the lower right side of the cockpit the AF CONTROL windowowallto set up the sound
reproduction that best conforms the operator preferences. Theediehcy spectrum is divided in
6 octaves with high/low tone slide bar controls. Moreover volume corgratided with mute
control (toggle button). This volume controls the out level to the sound.bbae operator should
set the speaker volume through the WINDOWS mixer control of the sound card.

FDM775tandard ver 1.14 Licensed for private use only to: 05190044 Receiver

, -
DOWN | W : = E':i""' o8

A

FOM —_
P
= & ..: :
SETUP || MEMORY ‘ DRM |

The Pag and Pag| keys on the PC keyboard can be used as a shortcut to control the out level to
the sound card.
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4. Remote control of FDM-77.

This function is not released so far. It consists of an option (not included in the FDM77, but
available as separate option) to allow the remote control of a receiviruy fqtiipped with
FDM77 (Server station) through internet (TCP/IP) simply using a PC with the Elofidse
radio installed (Client station).

The client station can control the remote receiver and have the audio stpraduced simply
using WINAMP.

More details will be available later on our site/w.eladit.net
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5. PC sound card mixer setting.
In order to get the best performances a proper setting of the sound card Mixer must be done.

Open the mixer and disable the mike and line as inputs for the speakers.

Proprieta i

Periferica mixer;

A Hegl:lla || "."l:llLII'I'IE dl ................................................................. .i
i Riproduzione

" Registrazione H
1

Ll :j .

haostra | seguenti controlli volume:

Plavback Control ii
WaveMP3

[ O Audio

RE] -
4] | »

ok | s |

Wave and Volume only should be enabled for sound reproduction.

ﬁ Playback Control E =] i
Opzioni 7
Playback Wave/MPa AugEiliary ticrophone ' Line-n

Bilanciamenta: Bilanciarmetita: Bilanciamenta: Bilanciamento: | Bilanciamenta:

iU b Amd e ol

Wolume: Wolurme: Wolume; Y olurme; Wolume:

l J '

TJ

™ Disattiva [T Disattiva ¥ Dizattiva ¥ Disattiva W Dizattiva

=

'SB PCI

Open the mixer and enable as recording input the line input.
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proprecs @

Periferica mixer; ISB FCl _:_j

 Regola il volurme di———————

" Riproduzions

kaztra | seguenti contralli volurme:

[ Steren Mix
1 CD Audio
L] TAD-n

L Awiliany -
1] | 3
ok | aneus |

E Record Control i =] i

Opzioni ¢

Microphone Line-n

Bilanciamento; Bilanciamento:

it R

olume: Walume:

.

[ Seleziona ¥ Seleziona

56 PCI

The recording level must be adjusted carefully in order to have a good decoding of DRM and a
the analogical mode CW, SSB, AM and FM.
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The level of the 12 KHz output has been adjusted at the factory, but some more adjustiddrg c
needed to adapt the level with the sound card installed into your PC.

A fine adjustment of the level with your sound card you should enter the MAIN SETUP of the
FDM77 clicking the SETUP button in the cockpit.

|
&I SETUR
Application Path
IS n | EXTI !C:"-.Dreah-! SdrearmtDrearn 10720040329 2xe Browse. .. I
DRk IMNT I Selected IDHM Ik
i+ Stand Alone £ TER Client {optiomal] £ TER Server[opticnal)
i DEMO rmode [from file) i+ LISE mode = Demodulation 12 KHz

Chooze Dew In: IE-I OE> USE 51 SE:;I Choose Dew Out: ISiS T2 W ave _'LI

I+ Enable Output

Colowr: IE”""E :LI
NEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN

i I A hout | Ok |

[+ Enable Elad “irtual Cable

I Flip Input Spectrum

With the MAIN SETUP wizard open click the calibration button. A new panel will popup

Calibration Panel

| SOUNDCARD INPUT LEVEL 0K

ADYANCED DSP FURNCTIONS
INPLIT SPECTHLIR
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Set the level of the of the line input of the recording mixer until the me$saged card input
level OK” appear on the upper left side of the panel.

EE Record Control  [EN[E] i

Opzioni 7

ticrophone Line-ln
Bilanciamento; i Bilanciamento:
b b
Walume: Yalume:

T

[T Seleziona | V¥ Seleziona

In case the fine adjustment is reached with the highest positiaf the sliding bar

ﬁ Record Control E =] i

Opzioni ¢

bicrophone Line-ln
Bilanciamento; i Bilanciamento:
b 0|6 f
Walume: Wolume;

[ Seleziona I ¥ Seleziona

156 PCI

set the HiLo switch located on the rear panel of FDM77 to Hi position and repeat the
adjustment.



6 Specifications

Specification

Value

Remarks

Operating ranges

A: 10 kHz — 30 MHz
B: 48 MHz — 60 MHz

A: 10 KHz to 100 KHz
B: 55 MHz to 60 MHz
With reduced performances

Frequency resolution

1Hz

Min.

Frequency stability

2 ppm after 15 min. warrap

Modes

USB, LSB, CW, AM, FM, DRM

Antenna connector 1

SO-239 (+ 10V DC feedthr.)

External antenna

Antenna connector 2

BNC

Indoor active antenna

Input impedance 1

50 ohm

SO-239

Input impedance 2

100 kohm // 10 pF

BNC , indoor antenna

Output connector

Jack mono 3,5 mm

Freg. out :12 KHz

General configuration

Superetherodyne

Three conversions

RF input switching

Antennal / Antenna 2

Software controlled

Frontend configuration

0dB /+10dB {15dB

Direct/ Preamp. / Atten.

Preselectors Filters 1. 0,1- 0,5 MHz PIN diodes and relé

2. 0,5- 1,6 MHz

3. 1,6 — 5,0 MHz

4, 50- 9,0 MHz

5. 9,0 -16,0 MHz

6. 16,0 — 30,0 MHz

7. 48,0 -55,0 MHz
Input’s level 2,0uv + 300 mV Direct input SO 239

0,5uVv +30 mV Indoor antenna input.
IP3 (input) + 15 dBm Direct input
AGC PIN DIODES on T'IF Auto / Man

FET on 2°IF
IF 1% IF 70 MHz;

2" |F 455 kHz
Output level 110 dBuV (350 mV rms) F out :12 KHz
Sensitivity 5uV (1,5 uV with preamp. on) | 10dB S/N mode SSB
Sensitivity 2 uV (0,8 uV with preamp.on) | 10dB S/N mode CW
Sensitivity 10 uV (3,5 uV with preamp. on) | 10dB S/ N mode AM
Sensitivity 10 uV (3,5 uV with preamp. on) | 12 dB SINAD mode FM
Sensitivity 30 uV (10 uV with preamp. on) | BER 10E3 mode DRM

Selectivity (SSB,CW)

25kHza- 6dB
5,0 kHz a-60dB

PC Software filter off

Selectivity (AM, FM, 9kHza- 6dB PC Software filter off
DRM) 15 kHz a — 60 dB
Spurs & Image Rejection | > 55 dB

Power Supply

+ (11 + 15) V DC; 500 mA

Negative Ground

Operating temperature

+5 |/ +45° C

Dimensions and weight

(200 X 60 X 190) mm ; 1 Kg
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7 About

* Windows 2000 and Windows XP are registered trade mark of Microsoft Corporation
 USB 2.0 is a registered trade mark of USB IF

» ELAD software radio of FDM product line is a proprietary software agpesl by ELAD
srl (http://www.eladit.nétand integrating software modules for :

*  “DRM Channel Decoding technology licensed by Fraunhofer IIS”
(http://www.iis.fhg.de/dab/products/drmreceiyver

and software modules for

*  “DRM Audio coding technology licensed by CODING TECHNOLOGIES” .
(http://www.codingtechnologies.cgm

« DRM is the only universal, non-proprietary digital AM radio system with near-FM quality
sound available to markets worldwide. (http://www.drm.orq)
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Declaration of Conformity

The device name

Software Defined Radio HF Receiver FDM- 77

made by ELAD S.r.l.

Address: Via Col De Rust, 11
33070 Sarone di Caneva (PN)
ITALY

is herewith confirmed to comply with the requirements set out in the Council Directive on the
Approximation of the Law of Member States relating to Electromagnetic Compatibility
(89/336/EEC,92/31/EEC,93/68/EEC)

The following standards and/or technical specifications have been applied:
ETSI EN 301 783-1 V1.1.1

Electromagnetic compatibility and Radio Spectrum Matters (ERM);
Land Mobil Service;

Commercially available amateur radio equipment;

PART 1: Technical characteristics and methods of measurement

ETSI EN 301 783-2 V1.1.1

Electromagnetic compability and Radio Spectrum Matters (ERM);

Land Mobil Service;

Commercially available amateur radio equipment;

PART 2: Harmonized EN covering essential requirements under article 3.2 of the
R&TTE Directive;

ETSI EN 301 489-15 vV1.2.1

Electromagnetic compability and Radio Spectrum Matters (ERM);

Electromagnetic Compatibility (EMC) standard for radio equipment and services;
PART 15: Specific conditions for commercially available amateur radio equipment;

Date: 7 May 2005
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