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Fish Ball SDR Testing
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2. Packaging List and Unboxing Preparation

Thank you for purchasing SDR products from our store. Our product focuses on cost-
effectiveness, so the accessory package does not include some common accessories. The
package you received should include the following information. If there are any abnormal
situations such as damage, collision, or water immersion on the SDR motherboard, please

contact us promptly:

Packaging list:
»SDR board *1 (v0.38 firmware has been loaded into the SD card and inserted into the board)
»7ZYNQ7010/20 heat sink *1
»AD936X heat sink *1
#FM antenna *1
Please prepare the following items by yourself for the test:
»Windows Computer *1
»Type-C Cable *1
#Network Cable *1
»SMA Loop Cable (SMA-J) *2
Note: Both ZYNQ and AD936X have high power consumption and small board size, so the board
may generate heat, which is a normal phenomenon. If the board needs to work continuously for a

long time (more than 2 hours), it is necessary to prepare a fan or CNC heat dissipation shell!

Official website: www.hgeek.com  Email: hamgeek@163.com



Official website: www.hgeek.com  Email: hamgeek@163.com

3. Drive Installation

Open the data package: software and drivers -> USB virtual network port driver, and install the

driver in it;

|=_‘,§ PlutoSDR-M2k-USB- Drivers.exe 2024/10/19 14:40 W FRER 6,577 KB

Double-click to install;
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Waiting for installation to complete:
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4. SDR function and interface block diagram

Main Controller Resst Button

ioahi RF 5Ma Connector
GigabiEihemet ZYNQ7010/20 936X External Reference Clock Input

JTAG Port
Power Supply+Debugging+LA

Receive Local

5D Card Oscillator Input

Storage Firmware

USE Part
Power Supply+Communication
BOOT Switch  Transmit Local Oscillator Input RF Receiving Chip

This SDR development board is improved from the official version, and the main functional
differences are as follows:
» Adding a Gigabit Ethernet port, which can support some functions of ZEDBOARD +
FMCOMMS2-3, and the corresponding firmware is also provided in the information, but it does not
support USB ports.
» Adding a JTAG port, which supports power supply, FPGA debugging, and serial port functions
simultaneously, making it convenient for customers to develop bare machine drivers. In the field

firmware, this JTAG port serves as the boot information output interface, and is also used for

configuring IP and other interactive functions.
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» Replacing the main control chip, the original Pluto main control chip is XC7Z010-CLG225,
changed to XC7Z020-CLG400/XC7Z010-CLG400.

» Increasing DDR capacity to 1GB.

# Dual transmitter and dual receiver on the RF interface, and crack it into 9361 using the original
firmware.

» Lead to the local oscillator input interface and the reference clock input interface.

5. SDR # Software Testing

1) Set computer IP

Open Network and Internet Options:
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Enter advanced network settings and select the Ethernet you want to use:
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Click the edit button after 'More Adapter Options":
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Double click the selected item and set the local IP as follows:
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Click OK to complete the computer IP settings.

2) Power on SDR development board

Please perform the following steps in sequence:

# Check if the SD card is correctly inserted into the board (default for shipment).

# Check if the status of the dip switch is "00" (default for shipping).

» Check if the board is in contact with other metal conductors. If there is contact, it may cause a
short circuit.

» Connect the computer to the board using Ethernet cables.

= Insert the Type-C cable into the JTAG port and connect it to the computer.
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Wait for about half a minute to complete the startup process. As shown above, the normal
phenomenon is that the white and red LEDs are always on, the blue LED flashes, and the Ethernet
port light flashes. If the phenomenon is abnormal, please check if the previous steps were correct.
The most common problems are as follows:

» The SD card is not securely inserted.
» The dip switch is not turned to "00" (all facing down).

» The USB cable is too thin and does not provide enough current.

Next, you need to use a serial port to set the IP of the SDR board, or you can use the existing
serial port software on your computer to install the software and the serial port software in the driver:

|Q SecureCRTS.5.zip 2024/10/12 1:38 7IP B 6,391 KB

The serial port connected to the SDR motherboard (which can be viewed in the device

manager), baud rate, and other information are as follows:

Official website: www.hgeek.com  Email: hamgeek@163.com



Official website: www.hgeek.com  Email: hamgeek@163. com

Serial Options |ltmmc| o x

iqghql the xFlomT

Fort comv i.u-_asj..am. 1]
| m

Baud rate 115200 |

Data bits 8 i

Parity None [ |
Bishar dialag e ster lgpen in » s

Stop bits | [t JU tTees

Click connect to complete the connection:
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Next, restart the board and the user can check if the relevant startup information is correct.
Press and release the reset button on the SDR motherboard to complete the board restart, and wait for

the board startup information to be output:
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Next, log in the board , account: root; password: analog
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Ping test within cmd:
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At this point, the board IP setting is completed, and users can also use other serial port software

to complete IP configuration.

3) SDR # Software Testing

Firstly, connect the FM antenna that comes with the shipment to the RX1A RF interface, and

unzip the SDR# software in the software and driver folder:

QSDRﬁlldrp_uI?'f?.rip 24009 223 ZIF BESE 1 K

Double click to run:

&4 SDRSharp.exe
Click on Settings:

Erav 105.500.000
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Fill in the IP address set in the previous step and click connect:

PlutoSDR Properties X

Connection Receiver Advanced About

Device-URI
192.168.1.10 Connect
libilo-Version:

Version 0.5.4 by @Manawyrm | Close

Complete the connection, close this window:

PlutoSDR Properties X

Connection Receiver Advanced About

Device-URI

libiio-Version: v0.25

192.168.1.10 Linux (none) 5.15.0 #7 SMP
PREEMPT Sun Nov 3 04:49:37 PST 2024
armv7l

Version 0.5.4 by @Manawyrm Close

Set the interface parameters as follows and click the start button:

105.500.000 «»
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Move the red line to a peak position to hear the broadcast sound:

105.500.000 «»

6. I10 Oscilloscope Testing

Next, use the IIO Oscilloscope software to test the USB port on the hardware. Insert a Type-C
cable into the USB port and wait for about half a minute to complete the startup. The same
phenomenon occurs when the white and red lights remain on and the blue LED flashes. At the same

time, the computer will prompt for the insertion of storage devices.

e
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Next, extract the 11O oscilloscope software from the software and driver folder:

|ﬂ D Oscilloscope.zip 2024/10/9 223 ZIP T F4117 KB

Double click to install:

Esﬂup - 10 Oscilloscope wversion w0.14-mastar =

License Agreoment
Flease read the following important information before conbnuing.

Flease read the following License Agreement. You must sccepl the terms of this
agresment before continung with the instalation,

nip vy graa 0T R loen 56l 00120, hm|

GMU GENERAL PUBLIC LICENSE I
Version 2, June 1991

| Copyright (C} 19869, 1991 Free Software Foundation, inc.,
| 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
| Evaryone s permitted to copy and distribute verbatim copies
| of this license document, bt changing it is not allowed.

| | Preame
Qi pocept the agreemeny
(1 go not accept the agreement

Heok = Cangel

Click "Next" for porting, wait for installation to complete, and then open the software. The

software will automatically find the current Pluto device:

Ik e
10 Cecliioscope Connection

s

Select or Discover liBIIO Contexts
O Discoverable f Scan
Filter:  Local [ 0S8 (B Metwork (P
Comewt |Analog Devices Inc. MuscSDR (ADALM-PLUTDY [eebel, 37.5] i
) Sevial Context
Cilt 11520 L
_) Manaal
FRU Infa
Context Description
Linux {none) 5.15.0 #7 SMP PREEMPT Sun Mov 3 04:4%:37 PST 2024 armmT1
Context Attributes
bwr_mecdel = FISH Ball PlutoSDR Rev A (ZT020-AD9351) -
be_model wariant = 1
bra_seriad =
Fw_version = BOSO3-dirty
ad0367-phy o _cormection = S0000000
ad0381-phymodel = a1
10 Devices
ad0367-phy
wadc
cf-ad9361 -dds-core-lpc
cf-ad9351-kpc

R wNG | o |

Click on the connection and set the transmission and reception frequencies to be the same:
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LRO00 T MTI000s T | 2400000000 I A BALANDID @ B Gusdeatice
2.7 0000 = | Bwternal X 40 feore  Bacadl W o
| R z B EEDC
Hardwars GanidEr 7100 5| Hardwars GanidEr 7100 :
RSSHAEr E0T.25 JB RESi4Er ME.35 dB
Gain Comink diw_iltek Gan Compol shine itk
Gmin Control Moder: slow_ssack Guin Contral Modes: |slow aftack -

1 ADR3S1 /) ADUIEA Transmit Chain
|
| 8 Bardwidthdizr Gampbing Rate (MSPGE TH LD Frequeccyibbes RF Port Select Fansiock Profle

| |xmona 5 Tnon 5 | aas0.000000] g la o
i, 7 F0500 = [ Evsarmsd TX LD dhorw  daceli
TH Y T -
| FRTT R Y S8 | bO00 T
RSSHdBE D00 &8 RESMAZ) 000 dB
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Set up signal transmission:

FPGA Settings
Transmit / DD%
DA Buffer
[ Sampling Rate (MSPS) 30720000
DDSs
ef-2d9361-dds-core-lpe
™1 ™2
DS Mods: One CW Tone DDS Mode: One OW Tone
Single Tone Single Tone
Tone 1 Tone 1
FrequencplMiHz): D9S5E55 s FrequencyiMHzI: 0.555855 :
Scale(dBFT): 12 dB = Ceale|dBFS) 12 dB :
Phase{degreesk '®0.000 = Phase{degrees): | ‘H0.000 =
Receive

Connect TX1A to RX1A and TX2A to RX2A using SMA loopback cable, enable the four

channels in the software, and click the start button:

B AD1 10 Dscllascope - Capiune] o
Flsd Chaansls [nsbolm Al D # 8. a F..'- 5% B Sets weale B Show grid ¥ Mias TV e I = gaioles

B woitagsl
B hagel ]
B witage?
B voitaged

ANALOG
DEVICES

You can see the received waveform, which is consistent with the set transmission waveform

frequency:

hencs
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At this point, the 11O oscilloscope has completed the transmission and reception loop test.

Please enjoy it!
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