PIC32MZ EF Curiosity
WiFi RGB Easy Configuration Demo

Introduction

The WiFi RGB Easy Configuration demo showcases on how to configure an embedded WiFi device, that does
not have a natural keyboard and screen. By using the internal webserver that accompanies the Microchip

TCP/IP stack, end-users can use their browser as a conduit for programming the WiFi device with the correct
network parameters.

The PIC32MZ EF Curiosity Development Board has on on-board MRF24WNOMA WiFi module, which can be

configured using this demo. Also the demo features changing the color of the on-board RGB LED using the web-
page hosted by the Curiosity board.
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1. PIC32MZ2048EFM 100 32-bit microcontroller (U9).

2. Two mikroBUS sockets to expand funetionality using MikroElectronika Click

adapter boards (15, 1100

3. %32 header for audio 110 using Microchip audio dawghter boards (114, J15).

4. MEF24WNOMA, 2.4 GHz IEEE 802.11n compliant wireless module (LT10).

5. Header for flexible Ethernet PHY options using Microchip PHY daughter boards (J18).
6. GPIO expansion header (J17).

7. Debug USE connector for programming/debugging (13).

£. Target USH connector for PIC32 USH connectivity (DevicaHost mode) (112).

9. Header for external 3V input (17).

10, Jumper to select power source: Debug USB connector, target USB connector and external
+5V input {JR).

1 1. Jumper to drive VBUS in Host mode (J13).

12. Three user LEDs (LED1, LED2. and LED3).

13. RGB LED (LED4).

[4. User bution {S1).

I5. Reset Button (MCLE).

16. ICSP header for external debugger, such as MPLAB® REAL ICE™ or MPLAB ICD 3
(116).

17. Jumper to select on-board debugger or external debugger (J2).

[8. 24 MHz crystal oscillator (X2},




Required Microchip Tools and Applications

You will need the following Microchip development tools to run WiFi RGB Easy Configuration demo:

1. PiC32MZ EF Curiosity Development Board ( DM320104), available from Microchip Direct

2. Download and install Latest MPLAB® X Integrated Development Environment

3. Download and Install Latest MPLAB® XC32 Compiler

4. Optionally Download and install Latest MPLAB® Harmony Integrated Software Framework.
Note:

Using MPLAB® Harmony Integrated Software Framework you will be able to extend the functionality of this
project by adding new modules, software frameworks and libraries to your project.




Building the Application

e Download the project from <project location> to your local PC.

e To build this project, you must open (In MPLAB X, File>Open Project)
the wifi_rgb_easy_configuration.X project (from<project location/wifi_rgb_easy_configuration/firmware)
in MPLAB X IDE, as shown below.
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e Onthe MPLAB X IDE select the pic32mz_ef_curiosity configuration, as shown below.
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Note:

The other configurations won’t work under standalone mode. However if you want to work with this project for
other configurations listed, you can migrate this project into a Harmony project, and then build for other
configurations. Please follow the instructions provided in Migrating from standalone Harmony project to
standard Harmony project.

e The pic32mz_ef_curiosity configuration sets up MPLAB X IDE to build and run the demonstration
application on the PIC32MZ EF Curiosity Development Board, with the p1c32mMz2048EFM100 microcontroller.
The WiFi driver is initially configured to operate in SoftAP mode, so that it works as a WiFi hotspot.

e Clean and build the project.

_MPLABXIDEV3.35 wifi_rgb_easy_configt ; ef_ ty
File Edit View Navigate Source Refactor Run erug Team Tools Window
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Clean & Build

e Check the Build log, at the bottom of the MPLAB X IDE

| Search Results | Output - wifi_rgb_easy_configuration (Clean, Build,..) # | Notifications

DD €0937237/mpfs_imgZ.c build/pic3Z2mz_ef curiosity/production/_ext/1360937237/cree_led.o ..\src\system config\pic3imz_ef curi
river\wifi\mrf24wn\wireless_driver_extension\wdrvext mz ef.a ..\sxc\system config\pic3Zmz_ef_ curiosity\bin\framework\peripher:
100_peripherals.a -DXPRJ_pic3imz ef curiosity=pic3Zmz ef curicsity -no-legacy-libe -Wl,--defsym=_ MPLAB BUILD=1,--de:

2e=65536, -~defsym= min stack size=2048,--gc-sections,--no-code-in-dinit,--no-dinit-in-gserial-mem, -Map="dist/pic32mz_ef curics:
fi_rgb easy configuration.X.production.map”, --memorysummary, dist/pic3imz_ef curiosity/production/memoryfile.xml,-defsym= ebas
000

"C:\Program Files (x86)\Microchip\xe32\vl. 42\b1n"\\xc32-bin2h¥x dist/pic3imz ef curiosity/production/wifi_rgb easy configurat:
elf

make(2]: Leaving directory 'C:/Users/il7751/Desktop/rgb_standalone/wifi_rgb easy configuration/firmware/wifi_rgb easy configqu:
make[l]: Leaving directory 'C:/Users/il7751/Desktop/rgb_standalone/wifi_rgb easy configuration/firmware/wifi rgb easy confiqu:

BUILD SUCCESSIUL (tetal time: Im 193)

Loading code from C:/Users/il7751/Desktop/rgb_standalonq/wifi_rgb easy configuration/firmware/wifi_rgb easy configuration.X/d:
TTOETTY/ ProaUCTIon/ Wity gD easy CONTIQUEATIoN. K. produccion. hex. ..

Loading completed

Note:

Often times a project won't compile if you are on a Windows machine due to a
limitation in the path length. Windows OS has a max path length of 260 characters, so
file paths are sometimes truncated when attempting to compile which leads to files
not being found by the compiler. Try putting the project in the topmost directory,
usually "C: /". For more information please see MSDN article from Microsoft.




Configuring the Hardware

e Ensure that a jumper is placed on 4-3 on J8 on the PIC32MZ EF Curiosity Development Board




Running the Demo

1. Compile and program the target device. While compiling, select the pic32mz_ef curiosity conflgurat|on

B3 MPLAB X IDE v3.35 - wifi_rgb_easy_configuration : pic32mz_ef cunos:ty_ -
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2. When the demonstration runs, it scans for local Access Points and outputs the results to the serial console.
After the scan results, the MRF24WN goes into SoftAP mode (where it behaves like an Access Point) and
outputs the following to the serial console:

| File Edit Setup Control Window Help

CP/IP Stack: Initialization Started A
ISYS_Initialize: The MPFS2 File System is mounted

MAC address: BB:1E:CA:33:9E:4F
CP/IE Stack: Initialization Ended — success

RF24\/N: NUM operation succeeded
##t MAC address: BB:1E:CB:33:9E:4F

Start Wi-Fi Connection . .
Interface MRF24UN on host HCHPBORRD _W — NBNS enabled
RF24UN IP Address: 192.168.1.1
B: Soft AP network is enabled

3. From a smartphone or personal computer, connect to the curiosity RGBLED_AP network, which is the SoftAP

network started by the demonstration. Then, bring up a web page by entering the IP address of the SoftAP

network into the smartphone browser. This is the IP address displayed in step 2 (e.g., 192.168.1.1). When the

web page is displayed:

e On the right top corner of the page, there is a widget through which we can change the color of the RGB
LED which is on the Curiosity board.
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Build Date: 12:11:00
File System FLASH
Location:

File System Type: MPFS2




Note:

Click on the text box to get a pop-up to select color of the RGB LED. Click on the Submit button to set the color
of the RGB LED on the Curiosity board!!
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e Select Network Configuration, and then Scan for Wireless Networks. The MRF24WN will display the list
of wireless networks on the web page.
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e Select the desired AP to which the MRF24WN should connect by clicking the name of the AP.

Note:

This demo does not support connection to Secured AP(Access Point)'s. So make sure that the AP that you want
to connect is unsecured.

e The MRF24WN will then connect to that Access Point and write the configuration information to non-volatile
memory.
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A connection to another network is now underway! You will need to connect
this laptop/PC/portable device to the new network | "MicrochipDemofpp”) to
regain access to this demao,

Az areminder, this is the network you were on

*  SSID: "MCHPSoRAR
= WLAM Type: Scoft &P [BSS)

This is the network that you will be going to

= S8ID: "MicrochipDemofpp'
* WLAN Type: Infrastructure (BSS)

e The console output will show the new connection taking place.
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File Edit Setup Control Window Help

CB: Soft AP network is enabled
CB: A client is connected

»>CB: Disconnect

A client has left

CB: A client is connected

CB: Disconnect

A client has left

CB: A client iz connected

CB: Disconnect

Connection failed — HO_RESOURCES_AVAIL
MRF24UN: De—initializing . . .
MRF24UN: HUM operation succeeded

CB: Disconnect

Connection failed — BSS_DISCONMECTED
##t MAC address: BA:-1E:CH:2B:96:BE

IF Address provided by the Bew
Start Wi-Fi Connection . . . Arcess Point
Interface MRF24UN on host MCHPBOARD_U
MRE24MN_LE Address: 0.9.8.0 .
B Connected to AP |
“RFZ4UN IF Address: 192.168.68.1683

4. If you rerun the demonstration, it will automatically connect to the selected AP (The AP we selected in the

previous step), as the configuration data stored in non-volatile memory will be used to reconnect to the desired

AP.

Connect the PC to the same AP to which the board is connected. Then open the serial terminal as in

STEP2, and get the IP address which the board has got from the newly selected AP. Type this IP address on the

browser and the RGB demo web page should come up on the browser. Try out changing the RGB color and the

Network settings through the newly established connection.

5. To reset and run the demonstration from the beginning, erase the stored configuration by bringing up the

demonstration, and at the command line type deleteconf.




