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Overview

The EDT RFx is a Software Defined Radio (SDR) designed to fit a small (half-height) PCIe form factor.
It features two independent RF Input channels of 125 MHz BW that can be tuned from 400 MHz to 6
GHz. Multiple Digital Sub-Tuners can be connected to either Input, which resample selected
bandwidth regions of flexible size (250 kHz to 250 MHz). [1] Advanced AGCs are built into the
firmware which properly load the ADC and digital downconversion stages, achieving the best
possible SNR.

[1] For the initial SoapySDR driver release, only a single Sub-Tuner is connected to each RF Input.



Software Installation

The software support is installed under /opt/edt/rfx:

Directory Description

/opt/edt/rfx/docs Documentation

/opt/edt/rfx/examples C++ and Python examples of Soapy API usage

/opt/edt/rfx/flash Firmware

/opt/edt/rfx/grc GNURadio support and example GRC
applications

/opt/edt/rfx/lib SoapySDR drivers (for both 0.7 and 0.8)

On Ubuntu 20+ systems, first install the edt repo config from packagecloud:

curl -s https://packagecloud.io/install/repositories/edt/main/script.deb.sh | sudo
bash

Then install the RFx support package:

sudo apt-get install rfx_soapy

For a standard GNU Radio installation, we rely on the PPA:

sudo add-apt-repository ppa:gnuradio/gnuradio-releases

sudo apt-get update

sudo apt-get install gnuradio python3-packaging

Firmware

The rfx_soapy package includes the latest release firmware which can be installed with pciload:

/opt/EDTpcd/pciload /opt/edt/rfx/flash/rfx.bit


https://wiki.gnuradio.org/index.php/InstallingGR

API Documentation

Installing rfx_soapy will automatically install libsoapysdr-dev and libsoapysdr-doc. The latter will
place API docs under: /usr/share/doc/libsoapysdr-doc/html

Refer to the included agc.pdf document for specific information on AGC/DAGC operation and
control.

Example Applications

Soapy API usage

The rfx_soapy package includes examples of RFx specific Soapy API usage in C++ and Python under:

/opt/edt/rfx/examples

GNURadio usage

Dual channel Spectrum Analyzer / Recorder

1. Open the application via GRC:
gnuradio-companion /opt/edt/rfx/grc/rfx_soapy_grc_demol.grc

2. Start the application by clicking on the play button.

3. Adjust the control values as needed.
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rfx_soapy _grc demol.grc - /home/test

Title1RFx Soap... Radio Demo.
1 EDT

11 init_hw_param

101 zamp_rate_mhz_param

Lobeh Sample &= LI param

101 freq®_mhz_param
Labels CR0 Fe MH= CL1 param

1D freql_mhz_param

Labeli Ch1 Fe MH= CLI param

1D f_offcer_mhz_param

Labeli #F Ofsz. = CLI parsm

101 refresh_seconds param
Labelt FFT Refr. = LI param

File Edit View Run Tools Help
¢ " m-20 U LtEE®M v eprpmE DHE ASsee@ QCHH
Options Parameter Parameter Parameter Parameter Parameter Parameter

Parameter
101 filter_bw_m bz param
Labeh Fiker B = CLi param

Pressed: True
Released falze

QT GUI Tab Widget
101 bz
Hum Tabz: 2

Label 01 M2
Label 1 Optians

Soapy RFx Source
Driver: EdeRfx
Dutput Typer Complex Intlé
Hum Channels: 2
Device arguments: in...e=true
Stream argumentsi me. 160000
Sample Rates 125M
10 MHz Clock Source: INTERNAL
Cho: Center Freq (Hz): 5500
ChOi Manual Gain or AGC starting Value: -18
ChLiCenter Freq (Hz): 750M
ChlLiAutomatic Gain Controls True
ChLiManual Gain or AGC starting Value: -1¢
ChlLiAutomatic DCRemovah True

Min Fregq (Hz)i 62 54
Max Freg (Hzl 6251
Valuer 0

Value: 1251

1Dy samp_rate

Max Freq (Hz): 2504
Vahier 1254

Variable
D1 mi_pum _semelez
Valuer 100k

Variabla to Message
Variable: 1254
Message Varisble Name: bn

Variable

Gutput Lanquages Python Tals T T3 Types Float Types Float T P

Generate Options: QT GUI Valuer1 Value: 125 Value: 550 Valuer 750 Value1 0 Valuer 25m Value: 125

QSS Theme: _cfoapy_rx.azs | | Shart D1 Shart D1 = Short D1 Shart1Dib Shert D1 o Shart ID1 Shart 101 £
QT GUI Toggle Buton Variable — )
1D sereaming_ensbled 1D A afizet | | QT GUI Digital Number Control D e ol h:;“';k File Sink
Labeh Sireaming Value:0 104 f_oftsct_dial SemErT) it Files chO_owput_filepath
Default Value: True =] | Label, #F OFzer - [valuein| L=" i | VectarLength: 2
T lualusin| [valaow Variable Min Freq (Hz) 1250k

QT GUI Toggle Button

Unbuffered: 0F
Append file: Dueruriz=

101 freq0_he
Vahae: 5500

QT GUI Digital Number Cor
1D1 Freco_dial

Labeh Cho Fonz

Min Freq (Hz)i 2350
MaxFreq (Hahi 60

Value: 5504

ntral

Interleave

Vector Lengthi 2
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1D1 iq_sesling factor
Value: 32768k

Deinterleave

Vectar Lengthi 2

sl

Scale Factor 1

Vector Inputi Tes

IShart To Complex

1Short To Complex

in| scale Factari 1

Vectar Input: ez

QT GUI Check Box

. mTS.I," Hss QT GUI Check Box | | GT GUI Check Box
R 1D de_remaual_on 1D i bslsnce on
LabelsBaschand Fker MKz | || ety DC Remaval i 0 2otaee
Default Value: 125
s St |||
B Fabses Falze Fabse: False
Stepr 1 QT GUI Digital Number Control
1D freal_dial
QT GUI Entry Labels Chl F< Hz
P B i rreg s 2250
Labels Fef rezh Sec Max Freq (Hz)i €5
Defauk Value: 25m Value: 7504
QT GUI Check Box QT GUI Check Box
1D1 aged_on
Labelt A6C
Defoult Value: True
TrueiTrue
False: falze
QT GUI Label QT GUI Range QT GUI Label QT GUI Range
101 inie_gainl_sbel | | 1Dy inz_gai D1 inie_gaind_abel
Lobe Labeh Label
Defoult Value: True || Default Value: -12 Default Values True | | Default Value: 12
Starti-18 Starts -18
Stapi 50 Stop 50
Stepr 1 Stepr 1

QT GUI Check Box

1D total_gaing_label
Lobel Total gain 42
Defoult Value: 0

ID: gain_poller
Block 1Ds zoapy_rix_source 0

1D1 daged_on D1 dagel_on
Label DaGT Labeli aaC
Defoult Value: Folz= Default Value: Falze
Truei True True: True
Fale: fale Fake: fale
QT GUI Label Function Probe QT GUI Label Function Probe

1D totel_gaind,_label
Label: Total gein d8:

11 gain]_poller
Black 101 saspy_rfx_source 8

Labeh Record
Defaukt Vakies eke  [SEAEE] el ST Sy
- Initial State: Releazed e
Variable . Label: Gutpue fie
101 Fe zize e e Y Default Value: femp. w125MH=
Value: 3096k
H QT GUI Frequency Sink
H FFT Sizer 4036
Normalize Window Power: True QT GUI Range QT GUI Range
Center Frequency (Hzli 5500 e
. Bandwidth (Hzli 125M Labels FET min d&
Default Value: -50
Start: -150
T QT GUI Waterfall Sink Stops 50
‘-‘.. FFT Sizer 4056k = Step 1
" Center Frequency (Hz)i 550M
. Bandwidth (Hali 1254
QT GUI Range
1D1 F0_max_dB
Label: 7T max 8
QT GUI Frequency Sink Default Value: 100 | | Default Value: 100
FFT Size: 2056 Start: -50 Start: -50
Mormakize Window Pawen: True Stom 150 Stop 150
Center Frequency (Hzhi TS0M Stepr 1 Stepi L
Bandwidth (Hzly 1254
QT GUI Waterfall Sink
FFT Sizer 4036k
Center Frequency (Hzh T50M Function Probe Function Probe
Banduwidth (Heln 1254 1D pl1_soller D1 pl2_poller
Black 1Dx zongy_rbx_source_0 | | Black 1Dy zosgy_rfx_source 0
Function Name: read_zenzor | | Function Name: read_zenzor
< Function Args1 VCXOPLL | | Function Args: HE_PLL
PR File Sink Pl te g1 Pl ate b1
. EY. Fles ch_ v Slepath
fin] vector Lengthiz
arGul Te le Buttor Append file: Quernrite CEDE e Sl
— = [SEte| Laben vexo PLL Lock
L:L(:lﬂ:-EMHd oo
e ] U CT ey
R e 1D1 ch_sutpue_flepath QT GUI Chooser
Pressed: True Labels Dutput fle. 1D1 clk_zre_chooser
e Default Value: femp_w125MH= R,

Tags To PDU
Start Tags m_rate
End Tagirx_freq

Num 0 ptions: 2

Default option: INTERNAL
Option 01 INTERNAL
Label O INTERNAL
Option L1 EXTERNAL
Label 1t EXTERNAL

Message Pair to Var
.
.

Message Meta Value to Pair
Incoming Meta Hame: rx_time.
Dutgoing Pair Namer r:_time

o

Variable QT GUI Label
D1 lszt_rx_tme | | 1D1lazt ox_time label
Lobeli{Relztar ime

Default Value: o

[
Cta=]

Message Debug
Brint PDU contents: On

Log levels (] info {deke

Tag Debug
Name:

Key Filter:
Display10n

it}

3.75e+01

2.50e+01

Time (s)

1.25e+01

Output file: |/tmp/ch1_Fc750MHz_Bw:
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]
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10 MHz Ref Source:

©) INTERNAL
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VCXO PLL Lock.

580.000

Function Namer ger gain DefaultValues 0 | | Function Names ger, gain
Poll Rate (Hzli 1 Function Args: 1
Poll Rate (Hzli 1
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Frequency (MHz) Frequency (MHz)

Total gain dB: 52.98 V| AGC Initial Gain dB -18.0 2| ¥/ DAGC Total gain dB: 38.99 AGC Manual Gain dB 21.0 |2 [ DAGC
FFT min dB 12.0 I/ FFTmaxds (79 [+ FFTminds  |-17.0 < FFTmaxde [49 [+
Output file: [tmp/ch0_Fc550MHz_Bw125MHz Record
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Python

By default the above GRC steps will generate the python code for the app when the play button is
clicked. This python code is installed as a part of the package:

python /opt/edt/rfx/grec/rfx_soapy_grc_demol.py --help

python /opt/edt/rfx/qrc/rfx_soapy_grc_demol.py



Feedback

Send any feedback or questions to:

Engineering Design Team, Inc. 3423 NE John Olsen Avenue Hillsboro, Oregon 97124 U.S.A.
Telephone: +1-503-690-1234 Fax: +1-503-690-1243 Email: info@edt.com

Web: www.edt.com


mailto:info@edt.com
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