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Quick Start Guide

| PLUTOSDR
—NANO—

The PLUTOSDR NANO Software Defined Radio (SDR) development board is a derivative of the
ADALM-PLUTO by Analog Devices. Both utilize a design scheme based on the AD9363 RF
transceiver and the ZYNQ7010 FPGA. It is a powerful SDR device providing users with wide
frequency coverage and robust processing capabilities. This guide covers unboxing inspection,
device connection, basic functional testing, and communication verification.

Overview:
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Figure 1: Front View
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Figure 2: Back View

1. Unboxing Inspection

The PLUTOSDR NANO package includes:

* Mainboard: The core device featuring the AD9363 RF transceiver and the ZYNQ7000 series
XC77Z010CLG-400C SoC.

* Data Cable: A Type-C cable used to connect the device to a computer.

* Antennas: 700 MHz — 2700 MHz antennas for transmitting and receiving radio signals.

‘H vj\

Figure 3: Unboxing Contents

2. Device Connection

2.1. Driver Installation: Double-click to execute PlutoSDR-M2k-USB-Drivers.exe to install the
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Pluto SDR USB driver. After installation, restart the computer.

2.2. Connecting the Data Cable: Connect the Type-C port on the PLUTOSDR NANO
mainboard, labeled as Slave (the other one is the UART port, which will be used later), to the
computer’s USB port using the supplied data cable. It is recommended to use a USB 3.0 port on
the computer (blue, with higher power capacity). Additionally, prepare another Type-C data
cable to connect the UART port to the computer.

2.3. Device Recognition: In the Windows environment, after a short wait, the STAT indicator on
the mainboard will blink, and the DONE indicator will stay on, indicating that the device is
operating normally. PLUTOSDR NANO will be recognized by the computer as a mass storage
device, as shown in Figure 4. In the Device Manager, you will also find the newly added
PlutoSDR USB Ethernet/RNDIS Gadget virtual network card, PlutoSDR Serial Console virtual
serial port, USB-SERIAL CH340, and General Serial Communication Device 1O, as shown in

Figure 5.
~ 3 (7)
3D W& T B e
PN T J5 B
‘ =|
~ IREFIERENER (7)
FHIES (C) FHEEE (D) FHeEEE (E)

HH | | | e —

S 53 cpIE, # 32068 602 GB oIA. 1633 GB W g3 cpam, o536
FHIEE (F) FHIEEE (G) FHEEE (H:)
— [ I

W 527 GB TR, L 465GB 236 GB TIF, It 238 GB M 706 G EIA, 465 GB

PlutoSDR (I:)

[ |
W™ 500 MB TE, &£ 209 MB

Figure 4: Virtual Disk Drive
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Figure 5: Device Manager

3. Basic Functional Testing

3.1. Disk Functionality: Double-click the info.html file in the root directory of the mass storage
device to open it in a browser. This will display the usage instructions and related information
for PLUTOSDR NANO, as shown below:

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


mailto:hamgeek@163.com

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

~ @ ADALM-PLUTO On-board de X + = O *
- > @ @34 IYinfo.html B ®
The various parts of the firmware all have their own unique versions as well: =
_ Analog Devices PlutoSDR Rev.B (Z7010-AD9363A)
Serial 03d7634a016f263021df6b4209773e2839
Build v0.39-dirty

Linux pluto 6.1.0-271883-gf3da30df6004-dirty #22 SMP PREEMPT Thu Oct 9 18:36:20 CST 2025 armv71 GNU-

Lintx Linux;1 core(s)
U-Boot U-Boot PlutoSDR v0.20-PlutoSDR-00066-g90401ce9ce (Oct 09 2025 - 18:39:10 +0800)
FPGA dev prj 2018 r1-2241-g065c8-dirty
Root FS 2022.02.3-adi-5718-ge783aa
| 1o Libiio version: 0.26 (git tag: v0.26) backends: local xml ip usb serial
I Network over USB Remote Network Driver Interface Specification (RNDIS)

Back to top
Standalone Applications:

Custom C/C++ applications can be created/compiled on a host with a Linaro GNU Compiler Collection (GCC) toolchain (with the
appropriate flags), transferred over and run directly on the PlutoSDR.

GCC Compiler Target Triple arm-linux-gnueabihf

ek ersion Linaro GCC 7.3-2018.05 7.3.1 20180425 [linaro-7.3-2018.05 revision
d29120a424ecfbc167ef90065c0eeb7f91977701]

Binutils version Linaro_Binutils-2018.05 2.28.2.20170706

SysRoot Firmware v0.39-dirty doesn’t have pre-built SYSROOT

Back to top
Build Settings:

There are many settings which are set as part of the build configuration, and can not be changed without rebuilding the firmware.
Username: root

Password: analog

Back to top
Configuration Settings:

On the root file system, there are configuration settings that can modify the default configuration, they currently are:

Figure 6: Information Page

3.2. Virtual Serial Port: Open the Device Manager to check the COM port assigned by the
system to the virtual serial port. Use a serial communication tool (e.g., PUTTY) to connect to the
corresponding COM port. Press the Enter key to trigger the login prompt. Log in to the
mainboard console with the username: root and password: analog, as shown below:
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Figure 7: Logging in via Virtual Serial Port

3.3. Virtual Network Card: The default IP address of the virtual network card is 192.168.2.1.
Open your browser and navigate to http://192.168.2.1/index.html to view the usage
instructions and relevant information for the PLUTOSDR NANO. This page is identical in
content to the index.html file found on the disk in Step 1. Alternatively, you can execute a ping

command in the command console as shown in the figure below:

e e ek s e

Figure 8: Network Connectivity Test
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At this point, the basic functions of the SDR, such as disk functionality, virtual serial port, and
virtual network card, are working normally. If the disk disappears automatically and keeps
re-enumerating, it may be due to insufficient power supply from the computer's USB port. In
this case, you can connect another Type-C port (USB to UART) to the computer and use dual
USB ports for power supply.

4. Communication Function Test (Loopback Test)

4.1. Download and Install 11O Oscilloscope: 11O Oscilloscope is an official software from Analog
Devices used to test the hardware integrity of SDR devices. After double-clicking the
adi-osc-setup.exe to complete the installation, the following interface will appear when you run
the software:

IO Oscilloscope Connection

Select or Discover libllO Contexts
(® Discoverable / Scan

Filter; Local USE MNetwork (IP)
Context: Mo Devices
() Serial Context
Port: |[COMI 115200 BM1
i) Manual .
URI:
FRU Info

Context Description

Context Attributes

Q Devices

RER(R) BEEIC) EEE(O)
Refresh Cancel Connect

Figure 9: 11O Oscilloscope Device Scanning Interface
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10 Oscilloscope typically runs with two windows. One window is titled "ADI 1O Oscilloscope”,
which is used to set the working parameters, referred to as the control window hereafter. The
other window is titled "ADI 11O Oscilloscope — Capture”, which is used to display signal
waveforms and spectra, referred to as the plotting window hereafter.

4.2. Device Recognition: Connect the PLUTOSDR NANO to the computer. When the device's
STAT indicator starts blinking and a mass storage device appears, click the "Refresh” button in
Figure 9. The software will detect the device and display related information, including the
device serial number (within the red box, which is the device's unique identifier), as shown in
Figure 10.

B
. 110 Oscilloscope Connection

[ Select or Discover libllO Contexts
(®) Discoverable / Scan
Filter: Local ] USE 7] Network (IF)

Context: |Analog Devices Inc. PlutoS0R (ADALM-PLUTO) [usb:i3.12.5] v
() Senal Context

Port: (COM 115200 BM1
() Manual

LR

FRU Info

Context Description

Linux (none) 6.1.0-271883-gf3da30df6004-dirty 222 SMP PREEMPT Thu Oct 9 18:36:20 C5T 2025 armv7l
Context Attributes

hw _model = Analog Devices PlutoSDR Rev.B (Z7010-AD93634)

hw model variant = 1

hw_serial = 03d7634a016f263021df6b42097732839 I
Wersion = vi.39-di

ad9361-phyxo_correction = 40000000

ad9361-phy model = ad%363a v
110 Devices

ad2361-phy

xadc

cf-ad9361-dds-core-Ipe

cf-ad9361-Ipec

REHR) L EEQ)
__Refresh Cancel Connect

Figure 10

4.3. Device Connection: Click the "Connect" button in Figure 10 to enter dual-window mode.
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Figure 11: 11O Oscilloscope Control Window
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Figure 12: 11O Oscilloscope Plotting Window
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In Figure 11, switch to the DMM tab, check the relevant options as shown in the image, and
then click the triangle symbol button to view real-time sensor data from the AD936X and
ZYNQ 7010 chips:

B ADI 110 Oscilloscope O e
!
File Settings Help

Debug & DMM € AD936X €  AD936X Advanced &

| roeviee |

ad9361-bhy

ad23361-phytempl = 44.74 °C

d xadec ad9361-phyvoltage2 = 0.017399 Volts
xadctempl = 62.87 °C

xadcwvccaux = 1.787842 Volts
xadcvecbram = 0.999756 Volis
xadcwvecint = 0.988770 Volts

] xadowvecoddr = 1482422 Volis
xadewvecpaux = 1.788574 Volts
Active channels xadecwvecpint = 0,.991699 Valts
All Chanhels xadcwvoltaged = 0.005371 Volts
xadcwvrefn = -0.004395 Volts
ad9361-phy:tempp xadcwrefp = 1.237793 Volts

ad9361-phywoltage?
xadcitempl
xadcivecaux
xadcvechram
xadcvecint
xadcvecoddr
i xadcvecpaux

Pk ool oo it

Figure 13: 11O Oscilloscope Control Window DMM Tab

4.4. Install Antennas: Properly install the two antennas for transmission and reception onto the
SMA connectors on the SDR mainboard, and gently tighten the nuts. When installing for the
first time, be careful to align the pinholes and avoid using excessive force to prevent damaging
the antenna or SMA connector.

4.5. Pay attention to the content in the red box in the plotting window: voltageO and voltagel.

Click the "Enable All" button, then click the triangle icon (the run button) to display the
waveform, as shown below:
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Figure 14: 11O Oscilloscope Plotting Window

4.6. Switch to the control window and select the AD936X tab. Set the parameters as shown in
the image:
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File Settings Help

Debug €& DMM <€E | AD936X &

Controls Block Diagram

IADO36X Advanced &

4L AD9361/ AD9364 Global Setting

Active ENSM: _fdd

ENSM Modes| |fdd ~

RX Path Rates: BBPLL 983040 ADC:

XO Correction | 40000000 =

{1 AD9361 / AD9364 Receive Chain

Calibration Mode:

Calibration Modes:

auto

auto

TRX Rate Governor:

~ | TRX Rate Governor Available:

245760 R2:122.880 R1:61.440 RF 30720 RXSAMP: 30720
TX Path Rates: BBPLL: 983.040 DAC: 122.880 T2:122.880 T1:61.440 TF: 30.720 TXSAMP: 30.720

: Filter FIR
nominal :
configuration:
nominal « || &8
[ Auto Filter

18.000 30.720000

RX 1
Hardware Gain(dB): | 71.00

RSSI(dB): 99.25 dB

Gain Control: slow_attack

Gain Control Modes: slow_attack |~

{1 AD9361/ AD9364 Tr

RF Bandwidth(MHz): Sampling Rate (MSPS):

X LO Frequency(MHz)
2400.000000 5

External RX L0

RF Port Select
A BALANCED w| |0

Store

Fastlock Profile: Tracking

e Quadraturs
Recall RF DC

[ BB DC

it Chain

RF Bandwidth(MHz): Sampling Rate (MSPS):
18,000 &

= | 30.720000 o

TX 1

Attenuation(dB): | 10.00 >
RSSI(dB): 0.00 dB

{1 FPGA setti

ITX LO Frequency(MHz)
2400.000000 5

[ External TX LO

RF Port Select Fastlock Profile:
A ~| |0 o

Store || Recall

Tr: it / DDS
DMA Buffer.

Sampling Rate (MSPS) |30720000

DDs
cf-ad9361-dds-core-lpc

TX1
DDS Mode:
Single Torte

One CW Tone ~

Tone 1
FreauanculMH>1: [.099A50

Reload Settings

Figure 15: 11O Oscilloscope Control Window
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fiad
Ele GSettings Help

Debug ¥ DMM € AD936X & AD936X Advanced %

Controls Block Diagram

'\n;v 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 ~| |0 ~ Quadrature
[] External RX LO Store | Recall RF DC
RX 1 BB DC

Hardware Gain(dB): | 71.00
RSSI(dB): 99.25 dB
Gain Control: slow_attack

Gain Control Modes: |slow_attack |~

@ AD9361 / AD9364 T it Chain
RF Bandwidth(MHz): Sampling Rate (MSPS): TX LO Frequency(MHz): RF Port Select Fastlock Profile:
18.000 2 30.720000 2 | 2400.000000 = A ~| |o ~
[] External TX LO Store | Recall
TX1

Attenuation(dB): | 10.00
RS5I(dB): 0.00 dB

{1 FPGA setti

Transmit / DDS
DMA Buffer.
’V Sampling Rate (MSPS) 30720000 |~
DDS
-cf-ad9361-dds-core-lpc
TX1
DDS Modef One CW Tone w
Single Tonie,
Tone 1
Frequency(MHz): 0.999858

Scale(dBFS): -30 dB

DRIKIDIEID

Phase{degree}): | 90.000

Receiv
DMA Buffer.
’V Sampling Rate (MSPS) 30720000 |~
RX 1
{ Phase Rotation: | 0.0000 =

Reload Settings

Figure 16: 11O Oscilloscope Control Window

4.7. Observe the plotting window; the expected waveform should appear, as shown below:
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| Ele Edit View

Plot Channels Disable All
B =]

& cf-ad936

1 Plot Type

Time Domain
2 [samples
Graph Type:|Lines
Info

Markers Devices

ANALOG
DEVICES

Figure 17: 11O Oscilloscope Plotting Window

At this point, the communication loopback test is complete, and the expected waveform is
visible, indicating that the device's transmission and reception functions are normal.

5. Communication Function Test (Receiving GSM Signal)

To further verify the SDR's receiving performance, try receiving a GSM signal around 940MHz.
Switch to the control window, under the AD936X tab, change the receive frequency to 930MHz,
as shown below:
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File Settings Help
Debug € DMM € ADI36X €&  AD936X Advanced €

Controls Block Diagram

{7 AD9361 7 AD9364 Global Settings

Active ENSM:  fdd Calibration Mode: auto TRX Rate Governor: nominal FEp L :
configuration:
ENSM Modesq fdd ~ |Calibration Modes: auto « | TRX Rate Governor Available:  nominal ~ || &5 [

RX Path Rates: BBPLL: 983.040 ADC: 245760 R2:122.880 R1: 61.440 RF: 30720 RXSAMP: 30.720
TX Path Rates: BBPLL: 983.040 DAC: 122.880 T2:122.880 T1:61.440 TF 30720 TXSAMP: 30.720

] Auto Filter
XO Correction | 40000000 =
{1 AD9361/ AD9364 Receive Chain
RF Bandwidth(MHz): Sampling Rate (MSPSE RX LO Frequency(MHz): RF Port Select Fastlock Profile: Tracking
18.000 = | 30.720000 4 1 930.000000 = | A_BALANCED ~! o ~ Quadrature
Ll Exdemal BX.10O Store | Recall RF DC

RX 1 BB DC
Hardware Gain(dB): | 73.00

RSSI(dB): 118.50 dB

Gain Control: slow_attack

Gain Control Modes: |slow attack |+

1@- AD93617 f AD9364 T it Chain
RF Bandwidth(MHz): Sampling Rate (MSPS): TX LO Frequency{MHz): RF Port Select Fastlock Profile:
18.000 = | 30.720000 = | 2400.000000 = (A ~| |o v
[] External TX LO Store | Recall
TX 1

Attenuation(dB): | 10.00 =
RSSI(dB): 0.00 dB

{1 rrea

T it / DDS.
DMA Buffer.
[ Sampling Rate (MSPS) | 30720000 |~
DDs
cf-ad9361-dds-core-lpc
TX1
DDS Mode  Disable v

Recei
[ [PMA Buffer.

Reload Settings

Figure 18: 11O Oscilloscope Control Window

Click the red stop button in the plotting window, set the plotting options as shown in the image,
and then click the triangle symbol run button again. If everything is functioning correctly, you
should be able to receive a clear GSM signal, as shown below:
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File Edit View
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indow: e R Y. T SN

Average: 10
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Info

Markers Devices
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_________________

ANALOG s KIS B T v
DEVICES - - = =

Figure 19: 11O Oscilloscope Plotting Window GSM Signal Spectrum

At this point, the unpacking test is complete, and the device is functioning normally. The
journey into the world of radio communication begins here.

6. Summary

Through the above steps, we completed the unpacking inspection, device connection, basic
functionality test, and communication function test of the SDR. These steps lay a solid
foundation for future SDR experiments and applications. With its powerful performance and
wide range of functions, SDR will become an important tool for students in telecommunications,
radio enthusiasts, and engineers.

Appendix 1: Development Materials (Functional Block Diagram)
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POWER
Input:5V@2A TCXO 40MHZ
Output sequence; 0.5PPM
1.0V ->18V->15V&33V

DER(SARNE) Quad SPI Flash

: JTAG Interface
MT41K256M16 RE-125 (32M8)

DRAM BUS Width: 16BIT

USB3320
SMA Antenna 10-6000MHz
700-2700 Mhz 500 1:1 Balun

(Device Mode)

Zynq7010CLGA00
BANK 0 1/0 Voltage: 3.3V
BANK 1 1/0 Voltage: 1.8V

UARTL: MIO12,13

USB0:MI028-39

AD936X
Power: 1.3VA & 1.3VB
VDD Interface: 1.8V

SMA Antenna 10-6000MHz
700-2700 Mhz 500 1:1 Balun

- CH340E

STAT
Indicator
(Pin No:
cs)

Active Crystal
DFU Button RESET Button Oscillator

(Pin No: C5) (Pin No:B10)

33.3333MHz

Figure 20: Overall Block Diagram

Appendix 2: Development Materials (Pin Constraints)

AD936X XC7Z010CLG400
Mnemonic Pin No. Pin No.

DATA_CLK_P G11 H16
RX_FRAME_P G8 K19
P1_DO/RX_DO_N K11 E17
P1_D1/RX_DO_P 112 G18
P1_D2/RX_D1_N K10 E18
P1_D3/RX_D1_P J11 G19
P1_D4/RX_D2_N K9 B20
P1_DS5/RX_D2_P 110 F20
P1_D6/RX_D3_N K8 H20
P1_D7/RX_D3_P 19 c20
P1_D8/RX_D4_N K7 A20
P1_D9/RX_D4_P 18 D19
P1_D10/RX_D5_N 17 B19
P1_D11/RX_D5_P H8 J20
FB_CLK_P F10 K17
TX_FRAME_P G9 D20
PO_DO/TX_DO_N E12 G17
PO_D1/TX_DO_N D11 H18
PO_D2/TX_DO_N E1l G20
PO_D3/TX_DO_N D10 J18
PO_D4/TX_DO_N E10 D18
PO_D5/TX_DO_N D9 J19
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PO_D6/TX_DO_N E9 K16
PO_D7/TX_DO_N DS K18
PO_D8/TX_DO_N E8 L20
PO_D9/TX_DO_N D7 L19
PO_D10/TX_DO_N F8 E19
PO_D11/TX_DO_N E7 L16
CTRL_OUTO D4 P20
CTRL_OUT1 E4 R18
CTRL_OUT2 ES R17
CTRL_OUT3 E6 N18
CTRL_OUT4 F6 T17
CTRL_OUTS F5 N17
CTRL_OUT6 F4 R19
CTRL_OUT? G4 T19
CTRL_INO 5 N20
CTRL_IN1 c6 P15
CTRL_IN2 D6 P14
CTRL_IN3 D5 P16
EN_AGC G5 U18
RESETB K5 W19
ENABLE G6 T20
TXNRX H4 u20
SPI_ENB K6 Y19
SPI_CLK J5 W20
SPI_DI 14 V20
SPI_DO L6 Y18

Figure 21: ZYNQ Pin Constraints Data

Appendix 3: Physical Dimensions
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Figure 22: Device Physical Dimensions

Appendix 4: PlutoSDR Nano vs ADALM-PLUTO

PlutoSDR Nano | ADALM-PLUTO
Main Chip XC7Z010CLGA00 XC7Z010CLG225
RF Chip AD9363ABCZ AD9363ABCZ
Memory DDR3 512MB DDR3 512MB
Current Limiting
Scheme FUSE 2A adm1177
USB PHY USB3320 USB3320
Storage Chip QSPI 32MB QSPI 32MB
Balun 10MHz-6GHz 10MHz-6GHz
TCXO 40MHz +0.5PPM 40MHz +25PPM

Figure 23: PlutoSDR Nano vs ADALM-PLUTO Feature Comparison
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Appendix 5: Officially Provided Methods for Expanding Frequency Range (Original

Text)

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

Updating to the AD9364

. LO tunin, ., Number
RF Transceiver e Bandwidth
range Channels

AD9263 (Default ADALM-

325 - 3800 MHz 20 MHz 2Rx, 2 Tx
PLUTO)
AD9364 70 - 6000 MHz 56 MHz 1Rx, 1Tx
AD9361 70 - 6000 MHz 56 MHz 2Rx, 2 Tx

identical to the ADS363 used the production builds. If you have one of the AD9364 based
PlutoSDR devices, it's a quick matter of using the U-

Boot's fw_printenv and fw_setenv commands to get that device's larger tuning range (70-
6000 MHz) and larger bandwidth (S6MHz).

From your favorite serial application (Windows, Linux or macos), just open a serial
connection {or ssh to 192.168.2.1, Windows, Linux or macos) to the PlutoSDR. The
username is root and the password is analog.

fu_setenv takes a name and value pair. Depending on the revision of firmware/hardware
that you have, different name and values are enabled.

Revision B / All Firmware versions

min HW configuration
Control | Default FW name value pairs g
. Rev meaning
Version
— " —
uning v Al B/C attr_name tuning range is 325
Range | <blank> 3800 MHz
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sy HW configuration
Control | Default FwW name value pairs =
. Rev meaning
Version
attr_val 1rltor 2r2t
<blank>
attr_name . .
Sk tuning range is 70 -
compatible
All B/C 6000 MHz
attr_val
= 1rlt only
ad9364
attr_name s e
uning range Is -
compatible £ 1208
0.32 C 6000 MHz
REEF. il 1rltor 2r2t
ad9361
1 Rx, I Tx,
Number of
Y 0.32 B/C | mode 1rlt 61.44 MSPS max data
channels
rate
2 Rx, 2 Tx,
30.72 MSPS max data
0.32 (o mode 2r2t rate
(requires ad9363 or
AD9361 settings)

To learn more about how these are managed, and other settings, check out the Boot
Magic Explained docs.

Example

This will be the default (based on the AD9363):

This specifies any shell prompt running on the target. The # is the prompt, and the bold is
what you type

# fw_printenv attr_name

## Error: "attr_name" not defined

# fw_printenv attr_val

## Error: "attr_val" not defined

#

To change things to the AD9364 configuration:

This specifies any shell prompt running on the target. The # is the prompt, and the bold is
what you type

# fw_setenv attr_name compatible
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# fw_setenv attr_val ad93s64
# reboot

Starting with PlutoSDR firmware revision v0.32 an additional variable should be set:

This specifies any shell prompt running on the target. The # is the prompt, and the bold is
what you type

# fw_setenv compatible ad9364

i# reboot

Note that when setting the mode of a Rev. C PlutoSDR to 2r2t, the following would be
sequence of commands:

This specifies any shell prompt running on the target. The # is the prompt, and the beld is
what you type

# fw_setenv attr_name compatible
# fw_setenv attr_val ad9361

# fuw_setenv compatible ad9361

# fw_setenv mode 2r2t

# reboot

Tao learn more about resetting, check out the developer documentation.
After rebooting the device, this is what the AD9364 configuration looks like:

This specifies any shell prompt running on the target. The # is the prompt, and the bold is
what you type

Welcome to Pluto

plute login: root
Password: analog

# fw_printenv attr_name
attr_name=compatible

# fw_printenv attr_val
attr_val=ad9364

1

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


mailto:hamgeek@163.com

