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PARAMETER TO BE CONSIDER

* Bandwidth: bigger band better analysis possibilities.

* Spurious free BW: which is the real band?

* RX sensibility: related with the RF components and ADC capabilities.

* ADC effective number of bits.

* Dynamic range: depend on ADC and will allow to receive small signal over strongest ones (interference)
* Filter capacity: spurious images and aliasing corrupt the received spectrum.

* Phase Noise: depends on oscillator quality, more jitters gives high noise floor so we loss signal.

* Frequency stability: better TCXO.

* General RF design: Filters, amplifiers, amplifiers, AGC, Mixer.
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RTL-SDR

Is one of the cheapest SDR on the market. It use a Realtek TV tuner that gives access to | /Q signals.
* Frequency: 25Mhz-2200Mhz

* Bandwidth: 3,2 Mhz

* ADC: 8 bits, dynamic range 22 ®

* Duplex: NO, just RX NEW UPGRADED FONDY

RTL-SDR (2495
«STABLE 1 PPM TCXD
«SMA F CONNECTOR

* Price © « RB20T2 TUNER
« 2% TELESCOPIC ANTENNA w
: « ACTIVATABLE 4.5V BIAS TEE

* |nterface USB 2.0



http://www.rtl-sdr.com/

RTL-SDR
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Rafael Micro R820T Silicon Tuner RTL2832U - Digital IF to Baseband Receiver functionality
" -y Analogue B $ Digital o
.
? fa " In Phase... o

S
§ RF IF Resampler L) /
F 28.8MHz / synch. ’
RF Image IF Lowpass Antialias Decimation
Rejection Filter Fiter Filter Fittering
Quadrature !
L A @ A —’F——* A IF NCOs —
. e Q Output
Low Noise ctive Gain
RF Amplifier Control tzo Lr/tS:;
Parameters over =
Resampler £, \Hz
RF VCO o i bus / sy,,c’,),l > .@ 7 ’
controlled with a fractional PLL ' 8 bits
_________ Decimation
_________ :g Quadrature Phase Fhiering
Radio Frequencies (RF) | Intermediate Frequencies (IF) < Baseband <
R820T DTV 28.8MHz RTL2832U COFDM
Tuner Clock Crys!al Demodulator
Power LED —’
ESD Diode
(BAV99 or similar)
IR Sensor —»
MCX Antenna Serial EEPROM USB 2.0 Interface

Connector (LO2 or similar)
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HACKRF

* Frequency: 10 Mhz — 6Ghz

ADC: 8 bits, dynamic range 22

Bandwidth: 8 - 20Mhz

Duplex: HALF duplex TX o RX

Interface USB 2.0

Price: 300 USD



http://greatscottgadgets.com/hackrf/

-~ SDRBOARDS

AIRSPY

Continuous 24 - 1800 MHz native RX range, down to DC with the SpyVerter option

3.5 dB NF between 42 and 1002 MHz

Maximum RF input of +10 dBm

Tracking RF filters

35dBm 1IP3 RF front end

12bit ADC @ 20 MSPS (10.4 ENOB, 70dB SNR, 95dB SFDR)

10, 6 and 3 MSPS 1Q output - Optimized for portable and tablets

Up to 6 MHz panoramic spectrum view

0.5 ppm high precision, low phase noise clock

4.5v software switchable Bias-Tee 100% Compatible with SpyVerter and High Performai
IQ or Real, 16bit fixed or 32bit float output streams

No 1Q imbalance, DC offset or 1/F noise at the center of the spectrum that plagues all the other SDRs

Best software support of all existing SDRs

No drivers required! 100% Plug-and-play on Windows Vista, Seven, 8, 8.1 and 10, all Linux Flavors, Mac and Android
Compatible with Raspberry Pi, Odroid, Pine64 and UP boards

Operating temperature: -10°C to 40°C

o o o ©o o ©o ©0o O O O ©o O O 0O O O

Price: 100 USD



PLUTOSDR

Specifications Typical

Power

DC Input (USB)

Conversion Performance and Clocks
ADC and DAC Sample Rate

ADC and DAC Resolution

Frequency Accuracy

RF Performance

Tuning Range

Tx Power Output

Rx Noise Figure

Rx and Tx Modulation Accuracy (EVM)

RF Shielding
Digital

USB

Core

FPGA Logic Cells
DSP Slices
DDR3L

QSPI Flash
Physical
Dimensions

Weight

45Vto 5.5V

65.2 kSPS to 61.44 MSPS
12 bits
+25 ppm

325 MHz to 3800 MHz
7 dBm
<3.5dB
—34 dB (2%)
None

2.0 On-the-Go
Single ARM Cortex®A9 @ 667 MHz
28k
80
4 Gb (512 MB)
256 Mb (32 MB)

117 mm x 79 mm x 24 mm
462" x 341" x 0.95"

114 g

Price: 150 USD
Hack?22 6Ghz:
Matlab support

Simplified Block Diagram

Host ~st—p SRR -t

SDR BOARDS

Micron DDR3L
MT41K256M16

A

\

PHY

Analog Devices

Xilinx® Zynq®-7000 AD936x
All Programmable SoC -— RF Agile

XC7Z010-1CLG225C4334

Transceiver

[

\

Analog Devices Power

Micron QSPI Flash
MT25QU256ABA

Rx
Tx

Temierature 10°C to 40°C


https://wiki.analog.com/university/tools/pluto/users/customizing
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SDRPLAY

KEY FEATURES RSP1 RSP2
Continuous coverage from 10 kHz to 2 GHz v

Continuous coverage from 1 kHz to 2 GHz
Up to 10 MHz visible bandwidth

Powers over the USB cable with a simple type B socket

S N NN

12-bit ADC silicon technology (not another 8 bit dongle!)

AN NN

8 built in front-end pre-selection filters

<

10 high-selectivity, built in front-end preselection filters
Software selectable (On/Off) Low Noise Preamplifier v
Software selectable multi-level Low Noise Preamplifier v A

P Price: 170 USD
SDRuno—World Class SDR software v

Open API for new apps development v

SNRN

Single SMA antenna socket v
2 Xx SMA Software Selectable Antenna Inputs

1 x High Impedance Input for long wire antennas

Software selectable MW /FM notch filters

Highly stable 0.5PPM TCXO trimmable to 0.01PPM

24MHz Reference clock input / output connections

4.7V Bias-T (Port B only)

Robust and strong plastic case v

NN N N N S RN

RF shielding layer inside case
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LIME SDR

* RF Transceiver: Lime Microsystems LMS7002M MIMO FPRF

* FPGA: Altera Cyclone IV EP4CE40F23 — also compatible with EP4CE30F23
* USB 3.0 controller: Cypress USB 3.0 CYUSB3014-BZXC

* Continuous frequency range: 100 kHz — 3.8 GHz

* Bandwidth: 61.44 MHz

* Power Output (CW): up to 10 dBm

* Multiplexing: 2X2 MIMO

* Power: micro USB connector or optional external power supply 1 ' e 2 H :\.'

* Price: $290

thy l:‘y" ,Qnraxz HNS
1) Jre C‘l
] * C‘A' ’3;’ ’
nxnrz L
TRF_ALY /LimeSDR v1.2s \S¥_lnxrr2_u



https://wiki.myriadrf.org/LimeSDR-USB
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LIME SDR

* LIME NET MINI
* Intel Core i7-7500U CPU 2 Core 2.7/3.5 GHz
* 32GB DDR4 2133MHz memory, 512 GB SSD
* USB 3.1 type C, USB 3.1, 2x USB3.0, Gigabit Ethernet port

* LIME APP STORE

Lime Suite driver components

LMS?7 Drivers h
» High-level calls
« Cand C++API
« Self-calibration
4
Y 4 Y

p-
Device Modules Available wrappers

« Vendors support hardware through = The gr-osmosdr wrapper prp\.rides
custom Soapy SDR device modules access to osmosdr apphcatmns
= No changes to Soapy SDR library or * The uhd wrapper provides access

installed applications to add hardware | N to uhd and gr-uhd applications. )
/‘ . e

~

v

Imported Devices /" Available platforms

. - Use GNU Radio through the gr-uhd
DD T b”F‘gs CeIomIan and the gr-osmosdr support wrappers.
wrapped devices into Soapy SDR « Use Pothos th h pothos-sdr toolkit

* UHD support brings uhd devices $€ mothos througn potnos-sdrioolkit
and uhd modules into Soapy SDR Pothos supports advanced time and

Y N burst controls, and zero-copy buffers. /

h /
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BLADE RF

* Frequency: 300Mhz — 3.8 Ghz
* ADC/DAC: 12 bits 40MSPSP
* Dynamic range: LimeMicro LMS6002D

* Bandwidth: 28 Mhz

* Duplex: YES, Full duplex

EXT | [Expansion

4 | cLk | Port I
* |nterface USB 3.0 5 ¥
A 4
38.4 Mz Silicon Labs
* Price: 420 USD DAC VCTCXO Clocks I(?:ﬁ:rator
oy
J 1 i N RX X
I & EMI Shield
* http://www.nuand.com/ . v N e L p y M XY
o d USB
3.0 «—> Cypress «CPIFIL Altera —RXIQ Lime Micro L
' FX3 UART Cyclone IV E T;(I',? »  LMS6002D
JTAG {«—>| USB 3.0 Controller [* > FPGA > »  RF Transceiver
A j v N\ J
Y A F Y F'y -~
v N
SPI Flashl
\ 4 A4 A 4

v
bladeRF | e Mini REF ADC/DAC
\ Exp. | | CLK Analog1Q



http://www.nuand.com/
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ADRV9361

ANALOG DEVICE: AD9361+Z2YNQ FPGA

MIMO 2X2 70MHZ — 6GHZ

SYSTEM ON MODULE

EMBEDED PROCESING

PRICE: $1000 (not available yet)


https://wiki.analog.com/resources/eval/user-guides/adrv936x_rfsom
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PICO SDR

* 4X4 in one single FPGA perfectly synchronized

PicoSDR4x4

* Matlab Simulink and Xilinx System Generator T

* AD9361 Radio Frequency Integrated Circuit (RFIC) -

Nutaq
* Software defined up to 6 GHz and 56 MHz BW B e ce. rnie
* GNU Radio Support L i T . =

Nutaq

* Small form factor: 215 mm x 48 mm x 290 mm

* Embedded Linux PC: connect remotely from any computer or run standalone

* Plug-and-play, with Ethernet, PCl Express and VITA-49 Radio Transport Protocol (VRT)
* Low Latency (75 Us roundtrip) and high speed (10 Gbps) PCle interface

* QAM64 OFDM Ref Design

* Price: >$4000


http://www.nutaq.com/products/picosdr
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PICO SDR

Legend

[[] Hardware elements
""" : User-designed software

[ Nutag-designed FPGA IP
[[] Nutag-designed Software

Bl 2% protocoliinfrastructure

Embedded Host (AMC726) or Perseus601x FPGA Carrier [Py ete s
External PC

Vitex-6 FPGA (4T TTT77

v

— i — ———— . —— —

RTDEx/

Tools (Linux/ : RTDExSync
D ata Transfer (GigE/PCle) (GigE or PCle)

Windows
executables)

F 3
L4

User Logic (BSDK Radio640 Radio640 FMCs

or MBDK design cores
flow)

Record/
Playback

B
g

—
External API

CIC++ Libraries
e

Custom

Microblaze Registers

I
User | . Timest |
Application I Configuration (Ethernet) imestamp |
I |

I

—— e — — ——

N —— | —




WARP V3

4 push buttons, 4-bit DIP switch, 16-bit 2.5v |/O header

SDR BOARDS

RF Interface A

Xilinx Virtex-6 LX240T FPGA

i /_fF’A ~J 2.4/5GHz
Transceiver

2 programmable RF interfaces, each with:

|+ 12-bit 100MS)~_
~<12-bit 170MS |+

* 2.4/5GHz transceiver (40MHz RF bandwidth)
* 12-bit 170MSps DAGCs, 12-bit 100MSps ADCs

I

Clocks |[«———

RF Interface B L

* Dual-band PA (20dBm Tx power)

L/ PA I~ 2.4/5GHz

* Shared clocking for MIMO applications .
Transceiver

|+ 12-bit 100MS>
~{42-bit 170MS |+~

FMC HPC expansion slot

2 gigabit Ethernet interfaces

DDR3 SO-DIMM slot

FPGA config via JTAG, SD card or flash
User |/O: USB-UART, 12 LEDs, 2 seven-segment displays

. Price: $5000

15
DDR3 SO-DIMM
|
\‘ Ethernet
\\ (<l
b Virtex-6 FPGA | Ethernet
LX240T — SD Card
:jf | ™ User I/O
» FMC HPC



https://mangocomm.com/products/kits/warp-v3-kit

B200 & B200-MINI ETTUS

* KET FUTURES:

Xilinx Spartan-6 XC6SLX75 FPGA

Analog Devices AD9364 RFIC direct-conversion transceiver
12 Bits ADC/DAC

Frequency range: 70 MHz - 6 GHz

Up to 56 MHz of instantaneous bandwidth

Full duplex, SISO (1 Tx & 1 Rx)

Fast and convenient bus-powered USB 3.0 connectivity

Price: $800

SDR BOARDS

16
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RF PERFORMANCE

* RF Performance
* SSB/LO Suppression -35/50 dBc
* Phase Noise 3.5 GHz 1.0 deg RMS
* Phase Noise 6 GHz 1.5 deg RMS

RF,

* Power Output >10dBm
* IIP3 (@ typ NF) -20dBm ' Q

* Typical Noise Figure <8dB

* RF Ports matched 50 Ohm,-10dB or better return loss generally.

* Maximum Input Power: O dBm
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B200: BLOCK DIAGRAM

Spartan FPGA AD 9364
RFIC
RF
— e ARl ~_ RX?
| USB3.0 I
UsB 3.0 Controller '::+ - TRX
CTRL
‘—_
Y Sample
Clack
|JTAG| GPIO Clock
' Synthesis
‘ TCXO I—-l-.
REF IN




SCHEMATICS

— "W

3.0 INTERFACE

Hd—b

-— -—
g USB3.0-RX
— B

{ ?
3 3

| !

PPS /

5
i 10 MHz [
I

JTAG INTERFACE

USB

EZUSB-FX3

+1.IV-AlL —= 1.2V VCORE

UsE OTG 1D

USBZ.O-TRX

USE3.0-TX

TOBANK (1/2/3/4) - 1.8V

—

ES

3

b
i 10MHz | TOBANKS [ 1.8V standard )
e

:

GPIO NTERFACE

TRY RGELED /3
—= RX2 RGHLED /3

f
i
3
!

usa veus
CLOCK -1.8V
RSTn n.ocuj T
=—+| RESET a
T 19.2 MHE Y
g :
E ]
1.2¥ EM LEY EN 25V EM 38V a
SWITCH | —=| SWITCH | —=| SWITCH | —=

+L2V-ALL -

{3n)

|

+18V-ALL
{3A)

|

+LEV-ALL
(3n)
+RAV-ALL
[ET
w
E L
<

VAL
[0.84)

]

3
5
:
|

ki

[vo
*

1@*—

| mias |
IOBANKO-3.3V fe— +rovan
Clack - i
Daits Clock T%B - U AR ||
TCHM1-63AX+
DATA-PD Elz |/ TX-A +— +LIV-CAT-TX
g g S
2 FPGA - ==y RF Frontend - .
= = = AT
= = T
: XC6SLX75 / 484-pin | § - 3 AD9364 Al < s Y
+LIV-AlL — 1.2V VCORE TcHl 63“
- +
FLEW-ALL — — +LEWVALK i RX-B [ €%
Enable Up to 3GHz |—E—X
Emabie AGC
RX-C <
= S . Up o 3GHz —E—x
BORANCI-1.00¢ <— LOMHz [ IDBANG
+316V-ALL T cLan a E ¥ =
3 . 4 3 g 5 3
; ] | S S
40 MHz | 18V !
|1.3\r| | 1.3\r| | 13v| | Bg|

— 8

+215V-ALL
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INDICATORS
Component ID Description Details
_ off = no power applied
PWR LED Power Indicator _
on = power applied (external or USB)
off = no activity
- green = receiving
TRX LED TX/RX Activity o
red = transmitting
orange = switching between transmitting and receiving
o off = no activity
RX2 LED RX2 Activity o
green = receiving
SO LED Reference Lock off = no activity green = locked
off = reference level low or not present
S1 LED Reference Present _
green = reference level high
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CONNECTIONS & SWITCHES

Component ID Description
USB3 USB Connector USB 3.0

TX power +20dBm max
J1 TRX

RX power -15dBm max
J2 RX2 RX power -15dBm max
J3 External 10MHz/PPS Reference | +15 dBm max

Component ID Description Details

J5 JTAG Header Interface to FPGA for programming and debugging.
J6 GPIO Header Header connected to the FPGA for GPIO purposes.
SW1 FX3 Hard Reset Switch | Resets the USB controller / System reset




