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1. Disclaimer:

This product is manufactured and distributed by HamGeek for research and
educational purposes only. The purchaser is responsible for using this product in a
lawful and appropriate manner. The user assumes full responsibility for any disputes,
liabilities, or consequences arising from the use of this product. HamGeek shall not
be held liable for any such disputes or consequences. This statement is hereby issued.

2. Package Contents and Unboxing Preparation:

Thank you for purchasing our SDR product. The product is designed with a focus on
cost-effectiveness, so some commonly available accessories are not included.

Please check that your package contains the following items. If the SDR board is
damaged, dented, exposed to water, or shows any other abnormality, please contact
us promptly.

2.1 Package Contents:

* HamGeek SDR Main Board x1 (v0.38 firmware pre-installed on the included SD card,
inserted into the board)

* ZYNQ7010/ZYNQ7020 Heatsink x1

* AD936X Heatsink x1

* FM Antenna x1

2.2 Required for Testing:
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* Windows PC x1

* USB Type-C Cable x1

* Ethernet Cable x1

* SMA Loopback Cable (Female Thread, Male Pin) x2

Note:

* Both the ZYNQ and AD936X consume relatively high power. Due to the compact
size of the board, some heat generation during operation is normal. For continuous
operation of more than 2 hours, a fan or CNC-machined cooling enclosure is
required.

3. Driver Installation:
Click the link to download PlutoSDR-M2k-USB-Drivers
https://www.comseek.com/download/93267/PlutoSDR-M2k-USB-Drivers.zip

After extracting the folder, double-click the driver installer to begin the installation.

ﬂg Setup - PlutoSDR-M2k-USB-Win-Drivers version 0.9 — X

License Agreement
Flease 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 PUEBLIC LICENSE
Version 2, June 1991 I

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

5% 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.

E Preamble

© 1 accept the agreement

()1 do not accept the agreement

Click Next and then click Install.
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3 ﬁ Setup - Pluto5SDR-M2k-USB-Win-Drivers version 0.9 =
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Ready to Install

Setup is now ready to begin installing PlutoSDR-M2k-USB-Win-Drivers on your
computer.

Click Install to continue with the installation.

Install

< Back

Wait for the installation to complete.
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| Device Driver Installation Wizard
g

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

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

Driver Name Status

v Analog Devices, Inc. {us... Ready to use ‘
v Analog Devices, Inc. (W... Readyto use
v Analog Devices, Inc. Ne... Readyto use

E—#6) | Ak EniE
4. SDR Functions and Interface Block Diagram:
Main Controller 936X External
o ZYNQ7010/ Reference RFalA
Gigabit Ethemet Port  zyNQ7020 Reset Button Clock Input Connector

JTAG Port
(Power + Debug
+ UART)

0eve
VOE L | L8HH

RX LO Input
SD Card
—_—

(Firmware
Storage)

USB Pot— §

(Power +
Communication) BOOT Switch TX LO Input RF Transceiver Chip

This SDR development board is an enhanced version of the official design. The main
differences are as follows:

* Gigabit Ethernet Port: Added to support some functions of the ZEDBOARD +
FMCOMMS2-3. The corresponding firmware can be provided, but it does not support
the USB port.
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* JTAG Port: Added for power supply, FPGA debugging, and serial communication.
This facilitates bare board driver development. With the factory firmware, the JTAG
port is used for boot message output and for interactive functions such as IP
configuration.

* Main Controller Upgrade: The original Pluto uses an XC7Z010-CLG225. This board
uses an XC72020-CLG400 or XC7Z010-CLG400.

* Increased DDR Capacity: Upgraded to 1GB.

* RF Interfaces: Dual transmit and dual receive channels are exposed. The original
firmware is modified to enable AD9361 operation.

* Local Oscillator and Reference Clock Inputs: Dedicated input interfaces are
provided for the local oscillator and reference clock.

5. SDR# Software Testing:

5.1 Set the PC IP Address
Open Network & Internet Settings.
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Network & Internet Settings

WZZF Internet
f/\\ WLAN (Xiaomi_165B)
)

.)))

G

b0

@ BiEE, ==

WLAN
TR EECHINE, RRSiTEnmeE

YeNT

SHESOLE, IP §] DNS 25, EiRSITSRE

VPN

. EE EE

el
HE Internet iEE

B

EIETERIEE

HE
BT Wi-Fi flLRREEa TR SRR

%
BEIES Internet i

Advanced Network Settings

ARMERE
SEFENSERS, NESs

st
ZAFERIEE
5 GHz

G

HiEfEmE

80.97 GB, X 30X

7 @ >
>
>

x@® ) >

x® ) >
>
>
>

Go to Advanced Network Settings and select the Ethernet connection to be used.
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[;? LA R m

SRIZEEE | Realtek PCle GbE Family Controller

RO EE
HENTEE 0
BRIFER: 0
HEERE 1000 (Mbps)
AT aL 00:53:54
ERRILERS =5
BEEEY

; Edit
sziErssm More Adapter Options 8

Click Edit next to More Adapter Options.
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& Realtek PCle GbE Family Controller

HEEER M IMmE():

B Npcap Packet Driver (NPCAP)
B Qos gEEaItHIEE

v P nEaEE

I Internet RVUART 4 (TCP/1Pv4)
[ & Microsoft MsEiSAiEES FEEEI MY
4 Microsoft LLDP YRR

4 Internet #HUARE 6 (TCP/IPvG)

M . SSEEEIEIEANTES

FEN)... =) EER)
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Double-click the selected option and set the local IP address as shown below.
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| Internet tFMRR=E 4 (TCP/IPv4) EiE X

=280
p
MERERSRIIEE, WoLIEREIEER IP 28, S, (=8N &
EEHEEENEEESY IP 28,
f
() EFEES 1P #84HO)
O =F Mmad IP () :
i
IP $ahk(D): | 192.168. 1 . 99
FREEWL): | 255 .,255.255. 0
ERARIE(D): | R A P
k!
=758 DNS B8
O EE TE4I DNS IRttt (E):
=i% DNS [BESE(P): : L |
&5 DNS BE2(A): “ARY: - |
WP=hal:pp Nt a=((N) EEHV)...
OK 1o
| = \ BN

Click OK to complete the PC IP configuration.

5.2 Power On the SDR Development Board

Follow these steps:

* Check that the SD card is properly inserted into the board (default configuration).

* Check that the DIP switch is set to "00" (default configuration).

* Make sure the board is not in contact with any metal conductor, as this may cause a
short circuit.

* Connect the PC to the board using an Ethernet cable.

* Connect the PC to the JTAG port using a USB Type-C cable.
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Wait approximately 30 seconds for the board to boot.

Under normal conditions: The white and red LEDs remain solid.The blue LED flashes.
The Ethernet port LEDs flash.

If the board does not behave as expected, check the previous steps. Common issues
include:

* The SD card is not properly inserted.

* The DIP switch is not set to "00" (both switches facing downward).

* The USB cable is too thin to provide sufficient current.

Next, configure the SDR board's IP address through the serial port. You may use your
preferred serial terminal software or the serial terminal software SecureCRT5.5. Click
the link to download SecureCRT5.5:
https://www.comseek.com/download/93267/SecureCRT5.5.zip
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Connect to the SDR board's serial port. The COM port can be viewed in Device
Manager. Set the baud rate and other parameters as shown below.
Serial Options

COM?

d rate 115200
5]

Hone

Connect O X
S A RBR| Xk | P

=-1_] Sessions

-

B Show dislog on star [ ]Open in a ta

[_ Connect J Close

Click Connect to establish the connection.
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I oM 7 - SecunechT - o x
E!c Elif .\lﬁw Options  Transfer Script Toals Help
SJEPRAURN| Q| ARS T ¢S

| Sarial-COMT g

Ready Serial COMT 1, 1 51 Rows, 132 Cols  WT100

Next, restart the board and check whether the boot messages are correct. Press and
release the Reset button on the SDR main board to restart the board, then wait until
all boot messages have been displayed.

[ [@ serial-COM?7 - SecureCRT - u] X
‘Ele 7E§it ngw Options Iransler Seript TD?lf ,l,iflf'

FEEE LI L LIk
| | Seridl-CoM? - ) i B

Freeing unused kernel image (initmem) memory: 1024K

Run /init as init process

Ffs2: ffsz_sc.m,eraseb‘lack8: Magic bitmask 0x1985 not found at 0x000335c4: O0x0800 instead
ffs2_scan_eraseblock(): Magic bitmask Ox1985 not found at 0x000335cc: 0x0800 instead

ffs2: ffsz_s:an_eraseb'lockﬁ Magic bitmask 0x1985 not found at 0x000335d4: 0x0800 imstead

ffs2: Jffs2_scan_eraseblock(): Magic bitmask 0x1985 not found at 0x000335dc: 0x0800 instead
ffs2: jffs2_scan_eraseblock(): magic bitmask 0x1985 not found at 0x000335e4: 0x0800 instead
ffs2: jffs2_scan_eraseblock(): Magic bitmask 0x1985 not found at Ox000335ec: 0x0800 instead

g Magic bitmask 0x1985 not found at O0x000335f4: Ox0800 instead

|Iffs2: )ffs2_scan_eraseblock
ffs2: jffs2_scan_eraseblock Magic bitmask 0x1985 not found at 0x000335fc: 0x0800 instead
ffs2: jffs2_scan_eraseblock(): Magic bitmask 0x1985 not found at 0x00033604: 0x0800 instead

t13ffs2: JFfs2_scan_eraseblock(): Hag1c bitmask 0x1985 not found at O0x0003360c: 0x0800 instead
{3ffs2: Further such events for this erase block will not be pr‘lrrted

Ts2: jffsz_scaﬂ_er'aseb‘lock(g: Magic bitmask 0x1985 not found at Ox000ada3c: 0x1001 instead
ffs2: jffs2_scan_eraseblock(): Magic bitmask Ox1985 not found at_Ox000a4bd0: Oxlbfd instead
Cowardly refusing to erase blocks on fﬂesystem with no valid JFFS2 nodes

ffs2: empty_blocks 0, bad_blocks 0, c->nr_blocks 14

mount: mounting mtdz on /mnt/jffs2 failed: Input/output error

starting s¥s1ugd

starting klogd:

Running syscﬂ' OK

starting mdev: OK

tistarting watchd

{saving 2048 bits m‘ non -creditable seed for next boot

s starting initializing random number generator: OK

| Start‘ing miscellaneous setup: random: crng init done

A

=
=y
"

~

star:'ing upc Gadgets: file system registered
using random self ethernet address

using random host ethernet address

Mass Storage Function, version: 2009/09/11
LUN: removable file: (no medium)

read descriptors

read strings

usb0: HOST MAC 00:e0:22:ad:c8:3b

ushD MAC 00:05:f7:19:e7:93

start‘ing system message bus: done

starti network: mach e000b000.ethernet eth0: PHY [e000b000.ethernet-ffffffff:00] driver [RTLB211E Gigabit Ethernet] (irg=POLL)
macb e000b000. ethernet eth0: configuring for phy/rgmii-id 1ink mode

mach e000b000. ethernet eth0: Link ?s up - 1Gbps/Full - flow control tx

OK

starting dhcpd Daemon & httpd Server: OK

Start1ng MSD Daemon: loop7: detected capacity change from 0 to 61440

Start‘lng dropbear sshd: ol
3tar{ing input-event- dae-m input-event-daemon: open(/dev/input/event0): No such file or directory
one

welcome to Pluto
pluto login: W

Ready Serial: COM7 51, 14 51 Rows, 132 Cols VT100 n
T
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Log in using the following credentials: Username: root; Password: analog.

erial-COMT - SecureCRT — [w]

| File Edit View Options TIransfer Script Tools Help

T POneY neq 358 aR1| 2D

| Serial-COM?

]fts2: Further such events for this erase block will not be printed

Jffs2: jffs2_scan_eraseblock(): magic bitmask 0x1985 not found at 0x000a4a3c: 0x1001 instead
ffs2: jffs2_scan_eraseblock(): Magic bitmask 0x1985 not found at 0x000a4bd0: Ox1bfd instead
ffs2: COward‘l¥ refusing to erase blocks on filesystem with no valid JFFS2 nodes

jffs2: empty_blocks 0, bad_blocks 0, c->nr_blocks 14

mount: mounting mtd2 on /mnt/jffs2 failed: Input/output error

starting syslogd: OK

Starting k*ngd: OK

Running sysctl: ok

starting mdev: OK

Starting watchdog: OK

saving 2048 bits of non-creditable seed for next boot

starting initializing random number generator: oK

starting miscellaneous setup: random: crng init done

oK

starting uDC Gadgets: file system registered

using random self ethernet address

using random host ethernet address

Mass Storage Function, version: 2009/09/11

LUN: removable file: (no medium)

read descriptors

read strings

usb0: HOST MAC 00:e0:22:ad:c8:3b

usb0: MAC 00:05:f7:19:e7:93

oK

Starting system message bus: done

starting network: mach e000b000.ethernet eth0: PHY [e000b000.ethernet-ffffffff:00] driver [RTL8211E Gigabit ethernet] (irg=PoOLL)
mach e000b000. ethernet eth0: configuring for phy/rgmii-id Tink mode
macb e000b000. ethernet eth0: Link is Up - 1Gbps/Full - flow control tx
oK

starting dhcpd Daemon & hrtpd server: ok

starting MSD Daemon: loop7: detected capacity change from 0 to 61440
oK

Sstarting dropbear sshd: ok
starting input-event-daemon: input-event-daemon: open(/dev/input/event0): No such file or directory
done

welcome to Pluto
pluto login: root
Password:
welcome to:

| "1 / Y &)
gl -\ - |\ @&/ /

I = L ) e i Y | /
| 0 VA (A8 Y L N A O ' VO I INN

Nl | PONE VS, . NS, VA . D | S S

80403-dirt

https://m'ﬁi.ana'lug‘com/um'versity/tooh/p'luto

#

Ready Serial: COM7 51, 3 51 Rows, 132 Cols VT100

e E__d = T T

Enter the following command to set the board IP address to 192.168.1.10: ifconfig
eth0192.168.1.10

erial-COMT - SecureCRT — [w]
| File Edit View Options TIransfer Script Tools Help

ToBnud e 358 Rt 2D

| Serial-COM?

jﬂ"sZ: Iffsz_scan_eraseb‘luckg): Magic bitmask 0x1985 not found at Ox000ada3c: Ox1001 instead
Jffs2: jffs2_scan_eraseblock(): Magic bitmask 0x1985 not found at 0x000a4bd0: Oxibfd instead
ffs2: Cowardly refusing to erase blocks on filesystem with no valid JFFS2 nodes
Jjffs2: empty_h%ucks 0, bad_blocks 0, c->nr_blocks 14

mount: mounting mrd2 on /mnt/jffs2 failed: Input/output error

starting s¥s'|ogd: OK

Starting klogd: oK

Running sysctl: OK

starting mdev: OK

starting watchdog: OK

Saving 2048 bits of non-creditable seed for next boot

starting initializing random number generator: oK

starting miscellaneous setup: random: crng init done

oK

Starting UDC Gadgets: file system registered

using random self ethernet address

using random host ethernet address

Mass Storage Function, version: 2009/09/11

LUN: removable file: (no medium)

read descriptors

read strings

usb0: HOST MAC 00:e0:22:ad:c8:3b

usb0: MAC 00:05:f7:19:e7:93

K

Starting system message bus: done

Starting network: mach e000b000.ethernet ethO: PHY [e000b000.ethernet-ffffffff:00] driver [RTL8211E Gigabit Ethernet] (irg=POLL)
mach e000b000. ethernet eth0: configuring for phy/rgmii-id link mode

mach e000b000. ethernet eth0: Link is up - 1Gbps/Full - flow control tx

oK

starting dhcpd paemon & httpd Server: oK

starting MSD Daemon: loop7: detected capacity change from 0 to 61440
OK

Starting dropbear sshd: oK
g(arting input-event-daemon: input-event-daemon: open(/dev/input/event0): No such file or directory
one

welcome to Pluto
pluto login: root
Password:
welcome to:

-
T ) S

0 e e
N NINE Y

N NN A/

80403—d1‘rtz

https://wiki. analog. com/university/tools/pluto
# ifconfig eth0 192.168.1.10

#

Ready Serial: COM7 51, 3 51 Rows, 132 Cols VT100
L

www.hgeek.com Email: hamgeek@163.com
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Run a ping test in Command Prompt (CMD).

B SR SRR = o X

startina miscellaneous setun: random: crna init done

The board IP configuration is now complete. Other serial terminal software can also
be used to configure the IP address.

5.3 SDR# Software Testing
First, connect the included FM antenna to the RX1A RF interface. Click the link to
download SDRSharp: https://www.comseek.com/download/93267/SDRSharp.zip

After extracting the folder, double-click SDRSharp.exe to launch it.

Click Settings icon.

SDR# v1.0.0.1727 - PlutoSDR

= 8P 105.500.000 <« AlRSPY

¥ Source: PlutoSDR Zoom
PlutoSDR

¥ Radio

Onm QA Quss
wrm Qose Qow

- . -40 Contrast
Shi

Fiiter  Blackman-Harris 4
Bandwidth Order
250,000 O

CW Shift

[ rmstereo  step size
R snap to Gria [{OORHE

O correctia 5
FM Broadcast
Oswepiza
-8 T T

Audio
AGC
Display
Audio Noise Reduction *

¥ IF Noise Reduction *

[CJenabled profite: [ilH

Threshoid
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Enter the IP address configured in the previous step, then click Connect.

PlutoSDR Properties X

Connection Receiver Advanced About

Device-URI
192.168.1.10 Connect
libiio-Version:

Version 0.5.4 by @Manawyrm Close

After the connection is established, close the settings window.
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PlutoSDR Properties X

Connection Receiver Advanced About

Device-UR|

libiio-Version: v0.25
192.168.1.10 Linux (none) 5.15.0 #7 SMP
PREEMPT Sun Nov 3 04:49:37 PST 2024

armvTl

Version 0.54 by @Manawyrm Close

Configure the interface parameters as shown below, then click Start icon.

SDR# v1.0.0.1727 - PlutoSDR

—IE - X D) 105.500.000 ¢ AlRSPY

¥ Source: PlutoSDR Zoom
PlutoSDR

¥ Radio

Onm Qam Quss Quss

wim Qose Qow  Qraw

40 Contrast
O snin

Filter Blackman-Harris 4
Bandwidth Order

250,000 &

[ sterec  step Size

A snap to Grid [J00KHE

FM Broadcast

Display
Audio Noise Reduction *
¥ IF Noise Reduction *

[ enabied profile: iR

Threshold

Move the red line to a signal peak to receive and hear the broadcast audio.
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SDR# v1.0.0.1727 - PlutoSDR

— - X D) 105.500.000 <« AlRSPY

¥ Source: PlutoSDR Zoom

PlutoSDR

¥ Radio
Onm Oav Quse

wm QDse Qow 104.800 MHz
-44.0 dBFS

O snir : ;
Filter  Blackman-Harris 4 = i
o )
Bandwidth Order P A‘
250,000
A‘\L J. JM'x Al LM
[, T W I bl

Contrast

WA

[Jemstereo  step Size
B snap to Gria [{BORHE

O correctia
Oswap1aa | | F.M Broadcast
) 000
AGC
Display
Audio Noise Reduction *
¥ IF Noise Reduction *
[ enabled Profile: Btk

Threshold

6. 110 Oscilloscope Test:

Next, use the IO Oscilloscope software to test the hardware USB port. Connect a
USB Type-C cable to the USB port and wait approximately 30 seconds for the board
to boot. The normal status is the same: the white and red LEDs remain solid, while
the blue LED flashes. The computer will also indicate that a storage device has been
connected.
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Extract the 110 Oscilloscope software (contact us to get the software).

Double-click to begin installation.
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EEEJ Setup - 11O Oscilloscope version v0.14-master —

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.

http://www.gnu.org/licenses/gpl-2.0.html

GNU GENERAL PUBLIC LICENSE I
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

© I accept the agreement

()1 do not accept the agreement

Next = Cancel

Click Next and wait for the installation to complete. Then launch the software. The
software will automatically detect the connected Pluto device.
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?Eii:’?-_lttﬂ%} S |
110 Oscilloscope Connection |

Select or Discover libllO Contexts
© Discoverable / Scan:
Flter:  Local @ USB @ Network (IP)
Context: :Anaicg Devices Inc. PlutoSDR (ADALM-PLUTO) [usb:1.37.5]
() Serial Context
Port: |COMI1 .:1T5EDQ 1 8N1
() Manual - o
URE: |
FRU Info

Context Description

Linux (none) 5.15.0 #7 SMP PREEMPT Sun Nov 3 04:49:37 PST 2024 armv7|
Context Attributes

hw_model = FISH Ball PlutoSDR Rev.A (Z7020-AD9361) a

hw_model variant = 1

hw_serial =

fw_version = 80403-dirty

ad9361-phy,xo_correction = 40000000

ad9361-phy,model = ad9361

110 Devices
ad9361-phy
xadc
cf-ad9361-dds-core-lpc
cf-ad9361-lpc
Connect
————

Click Connect and set the transmit and receive frequencies to the same value.
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Scale(dBFS):  }12dB

{1 AD9361 / AD9364 Receive Chain
RF Bandwidth(MHz): Sampling Rate (MSPS): RX LO Frequency(MHz): RF Port Select Fastlock Profile: Tracking
18.000 = |30.720000 = |2400.000000 | |A_BALANCED v| fo @ Quadrature
30.720000 2 [ External RX LO Store Recall @ RFDC
RX 1 2 B eBDC
Hardware Gain(dB): | 71.00 = Hardware Gain(dB): | 71.00 =
RSSI(dB): 107.25 dB RSSI(dB): 108.25 dB
Gain Control: slow_attack Gain Control: slow_attack
Gain Control Modes: |slow _attack || Gain Control Modes: _slowfattack =
< AD9361/ AD9364 T! it Chain-
RF Bandwidth(MHz): Sampling Rate (MSPS): TX LO Frequency(MHz): RF Port Se|en‘: Fastlock Profile:
18.000 = 30.720000 = |2400.000000| =[lry v| |0 v
30.720000 2 [ External TXLO Store Recall
TX 1 T 2
Attenuation(dB): | 10.00 = Attenuation(dB): |10.00 =
RSSI(dB): 0.00 dB RSSI(dB): 0.00 dB
Configure the transmit signal.
- L FPGA Settings
-Transmit / DDS
-DMA Buffer.
Sampling Rate (MSPS) 30720000 - |
DDS
cf-ad9361-dds-core-lpc
X1 o S TX2—
DDS Mode: |One CW Tone ~ || DDS Mode: |One CW Tone
Single Tone Single Tone
Tone 1 Tone 1
Frequency(MHz): 0.999859 = Frequency(MHz); 0.999859
Scale(dBFS): -12d8 =

Phase(degrees): | 90.000

~Receive.

Phase(degrees): | 90.000

Use SMA loopback cable to connect TX1A to RX1A and TX2A to RX2A. Enable all four
channels in the software and click Start icon.
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B ADI 110 Oscilloscope - Capture1
+ FEile Edit View
Plot Channels Disable All | D @ 2 € @ © 8 Auoscale @ Showgrid ¥ Max 1000 >¥ Min{ 1000 23 samples

= cf-ad9361-lpc

voltage0
voltagel | |
voltage2
) @ voltage3
B E
& B
= Plot Type
Time Domain
400 < |samples
Graph Type: Lines e ______________________________________________
Info ‘ !
Markers Devices
ANALOG
DEVICES

The received waveform should then be displayed, with the same frequency as the
configured transmit waveform.

@DEVIC&%

The 110 Oscilloscope transmit/receive loopback test is now complete.
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