HAMGEEK E310 AD9361 70MHz-6GHz SDR Software Defined Radio

ANTSDR Unpacking and Test
Rev. 1.1

Chapter 1 Unpacking and Inspection

1.1 List of items

Thank you for purchasing the ANTSDR series software radio platform from
HAMGEEK. When you get the ANTSDR E310 (standard version), open the
accessory package, which should include the following:

ANTSDR Software Defined Radio: X1
USB Data Cable: X2

Short Rubber Antenna: X4

Network Cable: X1

Please ensure that the current package contains all the listed items if you have
purchased the ANTSDR E310 (Standard Edition). If any items are missing,
please contact customer service promptly.

After opening the package, you can proceed with the inspection of the SDR
device.

1.2 ANTSDR Driver Installation
ANTSDR operates with the PlutoSDR firmware and is mainly operated using
software supported by PlutoSDR during use.

Run the PlutoSDR-M2K-USB-Drivers.exe file in the windows_driver directory to
begin installing the ANTSDR driver.

SDR Software > windows driver

#

e o i
Efr = HEE -S| A

I i% PlutoSDR-M2k-USB-Drivers.exe

Figure 1: Driver Software
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i3 Setup - PlutoSDR-M2k-USB-Win-Drivers -

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

GMU GEMERAL PUBLIC LICEMSE ~
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your »

I {(®) I accept the agreement I

()1 do not accept the agreement ]

[ Next> ||| cance

Figure 2: PlutoSDR Driver Software Installation Interface

Next, click "Next," and then click "Install."
i3 Setup - PlutoSDR-M2k-USB-Win-Drivers -

Ready to Install

Setup is now ready to begin installing PlutoSDR M 2k-USB-Win-Drivers on your
computer.

Click Install to continue with the installation.

< Badk Install Cancel \

Figure 3: PlutoSDR Driver Software Installation Interface
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r

Installing

Please wait while Setup installs PlutoSDR-M2k-USB-Win-Drivers on your
computer.

Finishing installation. ..

Gi

Figure 4: PlutoSDR Driver Software Installation Interface

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. § vour device
came with instructions, please read them first.

Status

. %" Analog Devices, Inc. jus... Beadyto use
| % Analog Devices, Inc. (W .. Readyto use
I w” Analog Devices, Inc. Me... Readyto use

Driver Mame

< |=—2={B) SERE Bl

Figure 5: PlutoSDR Installation Completed Interface

Once all drivers are successfully installed, you can connect the ANTSDR to your
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computer for testing.

1.3 Installing the Serial Port Driver

The ANTSDR features a JTAG & UART (FT2232) chip. To facilitate viewing printed
information and operating the operating system running on the ANTSDR, you
first need to install the driver corresponding to the JTAG serial port. This driver
is already installed when you install Vivado. If Vivado is not installed, you can
start the installation by running the driver software provided in the materials.

1 > ek D« SDR_Software |> windows_driver I

Y ER En =it o
H CDM212364 Setup.exe 2021/7/12 13:11 2,212 {5|
i5 PlutoSDR-M2k-USE-Drivers.exe 2023/12/2 13:59 5,480 KB

Figure 6: Serial Port Driver Installation Interface

Double-click the driver software to begin the installation.

@ FTDI CDM Drivers ¥ |

FTDI CDM Drivers

Click ‘Extract’ to unpack version 2. 12.36.4 of FTDI's Windows
driver package and launch the installer,

www ftdichip.com

Cancel

Figure 7: Serial Port Driver Installation Interface

Click "Next" to continue.
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Figure 8: Serial Port Driver Installation Interface

Select "I accept the agreement."

EEEIEEEERS
AN 34
-

% %iﬁi} EEELL MRt . ERlREEY. HERRINE

1% Paze Down BE-

IMPORTANT HOTICE: PLEASE READ CAREFULLY BEFOEE Y
THSTALLTHG THE RELEVWANT SOFTWARE:

Thiz licence agreement (Licence] iz a lezal agreement
between you (Licensee or you) and Future Technolozy
Devices International Limited of 2 Seaward Flace,

Centurion Eusiness Park, Glasgow G541 1HH, Scotland (UK
Company Humber SC156640) (Licensor or wel for use of
driver software provided by the Licenszor(Software).

® FEEEA-h () =AFA ) FIEN(E)

I 2= el Tl 1

= F—iF(B) I] “F—TI(N) = Blig

Figure 9: Serial Port Driver Installation Interface
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WEENRE FEE s
W FIIT CIM Driver Fa .. BJUI{ERET
WA FIDI CIM Driver Fa .. AIL{FEAT
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Figure 10: Serial Port Driver Installation Completed Interface

As shown in the image, connect the USB cable to the ANTSDR, then plug in the
network cable. Connect one end of the network cable to the ANTSDR and the
other end to the computer. If your computer does not have an Ethernet port, it
is recommended to purchase a high-quality USB to Ethernet adapter and then
connect them:

Figure 11: Connecting ANTSDR

Next, right-click on the menu interface and enter Device Manager.
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SHESEREV)
E&(Y)

ZEEESEM)

PSR (W)
BEEEEK)
HEHEEG)
Windows PowerShell(l)

Windows PowerShell (BT2E)(A)

EEEESE)
=E(N)
MiEEEEEREE)
==(S)

=T(R)

FHEETEWL) >

=ME(D)
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Figure 12: Device Manager

b2

After opening Device Manager, you should see the PlutoSDR device and the
serial port. This indicates that the driver has been successfully installed.
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Figure 13: Device Manager

1.4 Installing Serial Port Tool
The software package includes the MobaXTerm terminal tool. After extracting it,
simply click "Next" to install the terminal tool.

» I © 7T » SDR Software * Tools » MobaXterm Installer v20.1.zip
=5 =k = Fh

[ ] MobaXterm installer.dat 2023/12/2 14:00 DAT 32{% 16,897 KB

IiEJ MobaXterm installer 20.1.msi 2023/12/2 14:00 Windows Install... 11,188 KB I

Figure 14: Installing Serial Port Software

The interface after installation is shown below:
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View  Xsrver ook G, Stingt_Mscror’ ek
© ok @ B Yy B & & 0
i

Seit MitExec Tumeing Padages Setings  Hep

@ MobaXterm

© Start local terminal

Find existing s

© Recover previous sessions

¥ coM245 (UsB EBTTiR?.

Enable advanced features and enhance security with MobaXterm rofessional Editon!

g
H

#ef0 x

Figure 15: Installation Completed Interface

1.5 ANTSDR Network Port Testing

Open the serial port software, select the serial port, and set the baud rate to

115200.
Session settings x
H E X ¥ & @ @ N ¥ m @ x B
SSH  Telnet Rsh  Xdmcp RDP VHNC FTP SFTP | Serial File Shell Browser Mosh Aws 53 WSL

»* Basic Serial settings

Serial port ~|coru113q (USB Serial Port {COM130))

. g (hps}*@

Bookmark settings

»¥ Advanced Serial settings Bl Terminal settings

Serial (COM) session

@ oK € Cancel

Figure 16: Open Serial Port

Double-click the newly created serial port connection, then connect the power

supply. At this point, you will see the startup information of the ANTSDR printed
on the terminal, followed by the login information.

https://www.hgeek.com Email: hamgeek@163.com



HAMGEEK E310 AD9361 70MHz-6GHz SDR Software Defined Radio

Welcome to ANTSDR
ant login:
Welcome to ANTSDR
ant login:
Welcome to ANTSDR
ant login: JJ

Figure 17: Login to the system

After waiting for the startup to complete, you can see the login interface, and
then enter the username root and the password analog.

B com245 (USB S{TiRE (COM245)) - m| X
Terminal  Sessions  View X server Tools Games Settings Macros Help

s k€ B Y B & £ 0 X O
Session  Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit

Quick connect...

%

SEs5i0ns

Welcome to ANTSDR
ant login: root

Sessions

*. Macros &% Tools

UNREGISTERED VERSION - Flease support MobaXterm by subscribing to the professional edition here: https: ffmobaxterm.mobatek.net

Figure 18: Successful System Login

After logging in, you can check if the Ethernet has been successfully loaded. Use
the ifconfig command to view the current network interface.

Execute the ifconfig command to check the device's IP address.
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Link encap: Ethernet Hwaddr o00:04:3 01 22

inet addr:192.168.1.10 Bcast:0.0.0.0 s 5
UP BROADCAS FUNNINH MULTICAST MTU: 1“00 Metric:

RX packe & :0 dropped:0 overruns:8 frame:@
TX packe 2 rre U dropped:@ overruns:8 carrier:0
collisions:@ txqueuelen:lBDU

RX bytes:1988 (1.8 KiB) { bute~ e (6.6 B)
Interrupt:28 Base address:0x

Link encap: LoLa1 L0upbacl
inet addr
UP
18 dropped.u overruns:o
:0 dropped:@ overruns:@ carrier:@
t*queue]en 1068
:0 (0.0 B) TX bytes:o0 (0.0 B)

Link encap: thernef Hwaddr 00:05:F7:19:E7:93

inet addr 1 Bcast:06 .0 M 255.255.8
UP BROAD UNNIHH MULTICAST MTU:1508 Met

R¥ packe =rrors:0 dropped:184 overruns:8 frame:@
TX packets:23 errors:0 dropped:0 overruns:8 carrier:0
collisions:@ t*queue1e 11008

RX bytes:53971 (52.7 KiB) TX bytes:5048 (4.9 KiB)

Figure 19: View Network Information

You can see that there is a network port eth0, which corresponds to the Ethernet
on ANTSDR.

ANTSDR supports network port data transmission. Compared with USB OTG, it
can provide a larger data transmission bandwidth. When using it, you first need

to perform a simple configuration.

Use the ifconfig command to set the network port IP address to 192.168.1.10.

ifconfig eth0 192.168.1.10

# 1fconfig etho
=

Figure 20: Set the network IP address

Execute the ifconfig command and see that the IP address of ethO is
192.168.1.10, which means that the IP address is set successfully.
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Figure 21: IP address is set successfully

On the host, set the host IP address device to the same network segment as the
ANTSDR network port, such as 192.168.1.100.

Open network settings

9:58
2021/6/10

Figure 22: Set Network

Next, select the Ethernet settings:
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2E

PAEEED Internet

B K=

% WLAN

= KR

Figure 23: Set Network

In the relevant settings, select Change Adapter Settings.

@ LA
AP

LK
ok

HEXIE

B XERC AR IR

ENERATRE
Figure 24: Set Network
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Next, select the Ethernet Connection on your host that is connected to the
ANTSDR's Ethernet port (connect one end of the network cable to the ANTSDR
and the other end to the computer. If your computer does not have an Ethernet
port, it is recommended to purchase a high-quality USB to Ethernet adapter and

connect them together).

L pmeE

4 mEEE o M Internet

HR -

VMnetl

E=fA

= VMware Network Adapter
A
e

L—~ LAKR 5
WY o

@ plutaSDR USB Ethernet/RNDIS...

FEEE >

l:" LAAR L"‘. LAAR 2
_— WS b S
W Realtel PCle 2.5GbE Family Co..| @ Realtek USB GbE Family Contr...

Figure 25: Set Network

Next, select Properties to configure the Ethernet settings.

U LIAR 2 thas X
4 s e
E=E
IPvd & Internet HERVIR
|
1PvE == PR
o i EEA o
=i [=]7 00:00:45 i
EE 1.0 Gbps
FEEHSE(E)...
&R
T
=15 41,358,809 | 10,810,532,757
= & =mD) (e
AT
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Figure 26: Set Network

In the Ethernet properties settings, double-click on IPv4 settings to open the
network IP address configuration window.

b
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Pl =

E=EER:

@ Realtek PCle GBE Family Controller

E=(0)..
=R ER R FImE (O):

vl B¥ Microsoft MBE~E &
v B Microsoft FESEHISHAFFTAINAES

B virtualBox NDIS6 Bridged Networking Driver

¥ BB Npcap Packet Driver (NPCAP)

Wl S Npcap Packet Driver (NPCAP) (Wi-Fi)

| M T Qos HEEEIT RS

¥l 4 Internet HHMEE 4 (TCP/IPv4) |

L] « Microsoft MZESEEEEEEFTMY >,

< >

FE(N)... | FE(U) | EBiER)
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EEFSHIYInternet HHY,. EHUESHA AR ENEDN, B
THEAENER EEME HEE.
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Figure 27: Set Network

Set the computer's IP address, subnet mask, and gateway in sequence. The
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computer's IP address should be in the same subnet as the ANTSDR, for

example, 192.168.1.100 as shown in the figure below. Set the subnet mask to
255.255.255.0 and the default gateway to 192.168.1.1.

=#
MIMPEESTISIEDIEE, NEILIGEEIEERS 1P 28, S, (FRENM
FEEFEEINEEESN IP 2E.

O EFERE IP #51(0)
@ EFTFE IP #84H(S):

IP #Ehk(1): 192 .168. 1 . 100
F R (V): 255 .255.255. 0
EARIE(D): 192.168. 1 . 1

S8 DNS RESSinul(B)

(@ A MNESI DNS BRZEEiht(E):

B DNS BRSEE5(P):

=5 DNS BESE((A):

WE=Rae g —{(N =HV)...

Figure 28: Set Network

In the search box in the lower right corner, enter cmd and use the computer to
ping the device to see if it can be pinged successfully.
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| vetl B9@S R

~ | Xilinx Software Command Line
Tool 2022.2

~ | Vivado 2018.3 Tcl Shell
s

B2 & Win + X ERDIEGSIETRTE
¥l Windows PowerShell

cmd - EEESERERE
cmdap S kS
cmdBE2F1H

md5

cmdw

cmd B S EHRET S

cmd|

Figure 29: Command Prompt
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. TTL=64
. TTL=64

: TTL=64
TTL=64

Figure 30: Computer Pinging the Device

You can see that the computer is able to ping the ANTSDR device, indicating that
our network setup is successful.

1.6 Network Data Transmission
Next, you can use SDR software to listen to some radio broadcasts and test the

RF part of the ANTSDR.

Open the SDR# software located in the
Software/SDR_Software/SDR#/sdrsharp-x86-noskin folder.
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demo » Ant SDR » Software » SDR_Software » SDR# » sdrsharp-xB86-noskin v O

=4 e

=| README-FronteEnds.xml.txt

| sdrig.dll B
SDRSharp.AfedriSDRNet.dll 9 KB

| SDRSharp.BandPlan.dl| 2019/9/15 22:45 8 KE
|| SDRSharp.CollapsiblePanel.dll 2019/9/15 22:45 8 KB
:| SDRSharp.Commeon.dll 2019/9/15 22:45 B
|| SDRSharp.Diagnostics.dll 2019/9/15 22:45 4 KB
| SDRSharp.DNR.dII 2019/9/15 22:4° :
¥ SDRSharp.exe.Config 2021/5/11 13:26 C ati 9 KB
|| SDRSharp.FrequencyEdit.dll 2019/9/15 22:45 W EER 23 KB
| SDRSharp.FrequencyManager.dll 2019/9/15 22:45 [ 38 KB
4| SDRSharp.FUNcube.dll 2019/9/15 22:45 B KB
| SDRSharp.FUNcubeProPlus.dll 2019/9/15 22:4 W B
| SDRSharp.HackRF.dll 2019/9/15 22:45 fv B
|| SDRSharp.NoiseBlanker.dl| 2019/9/15 22:45 A B
€NDCharn Dan\fiaws All 310/ S 29,45 e R ch e

Figure 31: Open SDRSharp Software

%4 SOR# v1.0.0.1716 - PlutoSDR - O X

=SrH90 i 90.800.000 «» TR

FlutoSDE w
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Bandwi dth Or dor
196, 480 |5 250 %
C¥ Shift FM Broadcast
i) E=1
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Snap to Grid |4 100 kHz Eange
Correst 10 [
Swap I &0 [
[ ERER
»>
> 88.5876 MHz
>
> Offset
>
>
>
v
[]Enable IF 9
[[] Enable MFX

Figure 32: Open SDRSharp Software
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Click the settings button in the upper-left corner. In the pop-up window, the first
item displayed is the IP address context. Here, we need to change it to the IP
address of the ANTSDR network interface, changing the address to
192.168.1.10, and then click Connect. This will allow connection to the ANTSDR
via the network interface, as shown in the figure below.

10 4 106.500.001
O -

FlutoSDR %
Owx Om (O1sB (O Ush Device-URI

Ip:192.168.1.10 I Connect |

liblio-Version: v0.21

@wm ODsE Ocw O Raw

[]shift 0: 192.168.1.10 Linux (none) 4.19.0-g6edcbed-
= dirty #26 SMP PREEMPT Wed Jun 9

Filter Blackman—Harris 4 o 10:16:12 CST 2021 armv7l
Bandwidth Order

177, 7702 25012

CH Shift
50 : 1, 000 :
Version 0.54 by @Manawyrm Close

FM Steres [ | Stan Sizae

Figure 33: Connect to ANTSDR
Once it is connected, you will be able to receive IQ data via the network
interface. Set the demodulation mode to WFM (Wideband FM), and click Run.

You will then see the received spectrum information.

You can adjust the frequency above. The FM radio band ranges from 88 MHz to
108 MHz. Within this range, you can listen to local commercial radio stations.

Connect an antenna to the ANTSDR, as shown in the figure below.
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Figure 34: ANTSDR Connected to Antenna

During the test, I used a tray antenna connected to the SMA of the RX1 interface,
as shown in the figure below. At this point, you can scan for areas with
significant frequency fluctuations above, and the antenna will receive the radio
signal, allowing you to listen to the broadcast.
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=m 80 i 106.500.001 «» =
:

PlutoSDR o

Connection Receiver Advanced About

Device-URI

p:192.168.1.10 | | Connect

libiio-Version: v0.21

152.168.1.10 Linux (none) 4,19.0-gbedcted-

dirty #26 SMP PREEMPT Wed Jun 9 ]

10:16:12 CST 2021 army7| )8.600 MHz
1 =111.7 dBFS

FM Broadcast Al

1
Version 0,54 by @Manawyrm E
Swap T & Q[ i
» Audio :
v AGC i
i
Thrasheld {
asho, -
(d5) =03 i
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v FFT Display )
View T = | [
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- 100 ol R el

Figure 35: ANTSDR listening to the radio
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