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1. Introduction 

The Wi-HaLow board is powered by the NRC7292-industry’s first system on a chip 
(SoC) that is compliant with the IEEE 802.11ah Wi-HaLow standard. Wi-HaLow is 
optimized Wi-Fi solution for internet of things (IoT) devices. Operating in the Sub 1GHz 
license-exempt band, it offers a much greater range and material penetration when 
compared to 2.4GHz and 5GHz technologies. It can support low data rate sensors up 
to high data rate surveillance camera applications. The protocol’s power-saving 
mechanisms greatly reduce power consumption and increase battery life. 

This module is compatible with Sony’s SPRESENSE main board which is an IoT board 
computer that combines low power consumption with a GPS reception function and 
a high-resolution audio codec. This module has the interfaces of microphone input, 
headphone output, and microSD card slot to use with the SPRESENSE 
 

2. PROCEDURE 

This document details the information on how to use this Wi-HaLow board along 
with Sony’s SPRESENSE main board and how to configure them as either an Access 
Point or the Station and transfer the data between them. 

2.1 PRE-REQUISITES 

Please prepare the SPRESENSE board  with required bootloader and nuttx 
spk files 

Please follow the below link to install the loader and nuttx.spk in SPRESENSE  

Spresense SDK Getting Started Guide (IDE) 

Else please refer the Appendix Section 3.2 in this document to program the 
bootloader/ nuttx.spk  

2.2 SETUP 

 Please insert the Sony SPRESENSE board as shown below 

Please align the SPRESENSE’s   USB port on RF connector side of the Wi-

HaLow board (highlighted in Yellow) 

Please align the 4 mounting holes on SPRESENSE board on the respective 

standoffs in the   Wi-HaLow card. 
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Then firmly press the main board down thus SPRESENSE mates with Wi-HaLow 

card 
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Please ensure the Wi-HaLow board is in the ATCMD mode by keeping the switch 

position to below 

Pin1=OFF   

Pin2=OFF   

Pin3=ON 
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Please connect the Antenna with RF output connector of Wi-HaLow board as 

shown in below figure 

Please Power ON the module by connecting the USB cable with the Sony 

Spresense Main board it as shown in below figure (This USB cable will act as power 

cable as well as console for the this module) 

 

 

This USB console cable in this figure will be used to communicate with Sony 

SPRESENSE board which will be issuing the AT commands to the Wi-HaLow card 

through the SPI lines. 
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There are two reset switches, one for Wi-HaLow board and one for Sony Spresense 
as shown in figure. If required, they can be used 
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Please open the COM/Console cable window. 

Here we show the Tera Term COM putty as an example. 

a. Open the Tera Term  COM Putty  

b. Go to ‘Setup’ and select ‘Serial Port’ 

 

c. Select the Port and Set the  baud rate as 115200 

 

 

d. In the setup –> go to Terminal settings 
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e. Select the Receive and Transmit as ‘Auto’ and ‘CR+LF’ respectively as shown 

in below figure 

 

Now the messages from Spresense board will be displayed here in the console 

window as shown below 
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2.3 WI-HALOW INITIAL CONFIGURATIONS  

Please Power ON the board and wait for the nsh> prompt in the console window 

 

Please type wihalo  and press the enter button to start the Wi-HaLow, as shown in 
below figure 
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Enter the help  to get the information about those commands 

 

To reset the module, please type the reset and then press enter. 

This will reset the NRC modem (Please note, this command will erase any access 

point or station setup) 

 

To read the hardware version or intended country to use or the maximum target 

output power, please type AT+SFSYSUSER=0,108 command and then press enter 

 

To see the existing configuration please follow below steps 
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Type cfg show  and then press enter. It will display the existing configuration 

 

To change/setup  the SSID,  

Type cfg ssid ‘desired_ssid_name’ and then press enter 

 

If it was successfully set the SSID, then Set SSID to message will be displayed 

To change/setup  the Country , 

(here JP stands for JAPAN, please refer section 3.1 for  the country code of other 

countries) 

Type cfg country JP  and then press enter 

 

Note:  Both Access Point and Station should have same SSID name, Country Code 

to get connected each other. So please do the steps 5 and 6 on both access point 

and station boards 

To change/setup  the Frequency,  

Type cfg frequency 924.5  and then press enter 
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To change/setup  the Bandwidth,  

Type bw 4  and then press enter 

 

Note:  Please ensure the set BW belongs to the frequency selected. Please refer 

the Appendix section 3.1 for JP supported frequencies and their corresponding 

bandwidths. 

Once the configuration is changed (either SSID/Country Code/Frequency/BW),  

then the changes should be saved.  

Type  save  and then press enter 

 

Then please power OFF and then ON the board, for the new saved  configurations 

to take effect 
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2.4 ACCESS POINT AND STATION SETUP 

1. We need two DUTs, one for Access point, let’s called as DUT1. 

Another DUT for Station, let’s called as DUT2 

2. Please follow section 2.3 for both DUTs to configure the initial WiHaLow settings 

3. Please Power ON  the DUT  and wait for the nsh> prompt in the console window 

 

Please do this step for both DUT1 and DUT2 

4. Please type  wihalo  and press the enter button to start the Wi-HaLow, as shown in 

below figure 

 

Please do this step for both DUT1 and DUT2 
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5. Enter  startap  to start the access point with DUT1 

And it will display below message 

 

6. Enter startsta to start the station on DUT2 

And it will display below message 

 

2.5 SERVER AND CLIENT SETUP 

1. Please set one DUT as access point and another DUT as station by following the 

procedures in Section 2.4 

2. To set one DUT  as server, enter  iperf -s -P on DUT (DUT1 here for an example) 

 

3. To set another DUT as client, enter  iperf –c  ‘DUT1’s IP address ‘ -P  on the second 

DUT (DUT2  here) 

Example: iperf –c 192.168.1.1 -P 
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(Note:  Access Point’s IP address is 192.168.1.1 which is DUT1 and also configured as 

server here and the station’s IP address is 192.168.1.2 which is DUT2 configured as 

client here) 

4. Now the communication starts between the server and client and throughput is 

displayed on the client side as shown in below figure. 

 

It is 3.36 Mbps here in the picture. 

5. After completing 10 iterations, iperf end automatically on client side (DUT2 here). 
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6. On the server side(DUT1 here) please enter below command 

Iperfend 

 

 

7. If you want to restart the iperf, please go to step 2 

2.6 MESSAGE TRANSFER TEST 

8. Please set one DUT as access point and another DUT as station by following the 

procedures in Section 2.4 

9. Please enable the pass-through mode by entering cfg bit 4 0 on both DUTs 

 

10. Please enter save  to save the settings done in step 2 

 

11. On the access point  DUT side , please enter the command  test  (here  on DUT1 as 

access point) 
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12. On the station DUT side (here DUT2), please enter the command  test ‘Access 

Point’s IP address’  

Example: test 192.168.1.1 

 

 

(Note:  Access Point’s IP address is 192.168.1.1 which is DUT1 and the station’s IP 

address is 192.168.1.2 which is DUT2 here) 

13. Now you can enter any message on either side (access point or station). It will be 

sent to corresponding opposite DUT and will be displayed there 

Example: Hello, This is COM4 is entered in station DUT’s COM4 

It is received and displayed by access point DUT’s COM3 

 

Example: Yes, This is COM3 is entered in access point DUT’s COM3 

It is received and displayed by station DUT’s COM3 

 

14. Enter !exit on both (station first and then access point) DUTs  to terminate this 

message transfer 
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3. Appendix 

3.1 WI-HALOW BANDS FOR DIFFERENT COUNTRY 

The 802.11 standard’s frequency index (channel numbers) are mapped to Wi-
HaLow band. The below tables shows the frequency band index (from 802.11) 
and the corresponding mapped Wi-HaLow frequency band and bandwidths 
that is supported with this module. 

JAPAN (Country Code: JP) 

 

EUROPE (Country Code: EU) 
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North America (County Code: US) 
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Australia (County Code: AU) 
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New Zealand (County Code: NZ) 

 

3.2 PROGRAM THE IMAGE ON SONY SPRESENSE 

1. Once power ON the board, below will be displayed in the COM port of the SONY 

SPRESENSE for the brand new SPRESENSE Main board. 

 

To make it work, we have to program the bootloader and nuttx.spk. 
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2. If PC does not have MSYS2 tool, then please download the tool ‘msys2-x86_64-

20220603.exe’ from the MSYS2 website and install the MSYS software. This 

software is used to program the flash in nuttx/linux environment from the 

windows PC. 

3. Copy the loader.espk and nuttx.spk into the ‘SPRESENSE’ folder of the 

Spresense-mainboard. 

Attached the zip files with required files in place, but please get the latest 

nuttx.spk file. Please download and extract below attachment. 

SPRESENSE.zip

 

4. Open the MSYS window and go to that ‘SPRESENSE’ directory as shown on 

below figure. 

 

5. Execute below command to flash the boot loader (If already bootloader installed, 

please skip this step) 

tools/flash.sh  –c  COM6 loader.espk  

 

6. Execute below command to flash the nuttx ATCMD application. 

tools/flash.sh  –c  COM6 nuttx.spk 
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3.3 WI-HALOW CARD CONSOLE 

1. There is one console cable header (6-pins header out of which 4 pins are used) 

for Wi-HaLow card for debug purpose. It can be used if required. 

(Please remove the Red (power) and green or blue wires from the default USB 

console cable before connecting with this header) 

The ground polarity and the cable orientations are as shown in below figure.  

Pins 3 and 6 are no connection from right as in below figure, Pin2 is not used 

 

2. Please set the baud rate as 115200 
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3. In the setup –>Terminal settings, select the Receive and Transmit as ‘Auto’ and 

‘CR+LF’ respectively as shown in below figure 

 

 

4. Now, the messages from Wi-HaLow card will be displayed here in the window as 

shown below. 
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3.4 Program/Upgrade the standalone mode firmware 

1. To program a firmware/image in the IOT-1901, please change the switch position 
to download mode as shown in below figure. 
Pin1=ON 

Pin2=ON 

Pin3=OFF 

 

2. Please connect  the console cable as mentioned in the  step 1 of section 3.3  
 

3. Open the corresponding  ‘FirmwareDownloader.exe’ tool 
a. Select the NRC7292 tab 
b. Select the serial port of IOT-1901 
c. Set the corresponding 2nd Bootloader path (this is automatic, in case if it’s 

different from desired bin) 
d. Set the corresponding XIP Bootloader path (this is automatic, in case if it’s 

different from desired bin) 
e. Set the required XIP firmware  path to flash. Please click the ‘Set’  button to 

point the desired firmware (nrc7292_standalone_xip_ATCMD_HSPI.bin) 
f. Click ‘START’  button 
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4. Once the programming completed, Please close the ‘FirmwareDownloader.exe’ 
tool 

5. Power OFF the board 
6. Change the switch position to below 

Pin1=OFF 

Pin2=OFF 

Pin3=ON 
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7. Then open the  COM port and do settings as per the steps 1 to 4 in the section 3.3 

8. Power ON the board 

9. Please enter the command show version  in the COM port and ensure the 

firmware version is correct what you have programmed in step 3

 

 

 

 

 

 

 

 

 

 

 


