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Microchip SAM E54 Xplained Pro board

Azure RTOS Samples for each component (Azure connectivity, ThreadX, FileX, GUIX,
NetX Duo, and USBX) are designed to run on the ATSAME54-XPRO “out-of-the-box.”
Each sample project is described later in this document along with links to further
information as necessary.

All samples are designed to run using the IAR Embedded Workbench for ARM
(EWARM) 9.20.0 or later, with the on-board Atmel's Embedded Debugger (EDBG)
(Debug USB port). The default factory jumper selections are assumed. A 30-day free
trial of IAR’s EWARM development tools can be downloaded from this page:

https://www.iar.com/iar-embedded-workbench/#!?architecture=Arm



https://www.iar.com/iar-embedded-workbench/#!?architecture=Arm

The sample distribution zip file has following organization:
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Name
common_hardware_code
docs
filex
netxduo
same54_lib
sample_azure_iot_embedded_sdk
sample_azure_iot_embedded_sdk_pnp
sample_filex_ram_disk
sample_netx_duo_iperf
sample_net_duo_ping
sample_threadx
threadx
tools

@azure_nos‘eww

5] LICENSE.txt

D LICENSED-HARDWARE.txt

5 NOTICE.txt

5] SECURITY.txt

Size

2905
13 256

846
14014
2140

Modified

2022-11-15...
2022-11-21...
2022-11-15...
2022-11-15...
2022-11-15...
2022-11-15...
2022-11-15...
2022-11-15...
2022-11-15...
2022-11-15...
2022-11-15...
2022-04-04...
2022-11-15...
2022-11-15...
2022-03-21...
2022-03-21...
2022-03-21...
2022-03-21...

Created

2022-03-21..
2022-11-15...
2022-03-21..
2022-03-21...
2022-03-21...
2022-11-15...

2022-03-21...
2022-11-15...
2022-03-21..
2022-03-21..
2022-03-21...
2022-03-21...
2022-03-21...

Comment

Falders

Files

0/ 18 object(s) selected




The root directory contains the azure_rtos.eww workspace as well as following sub-
folders:

Folder Contents

iar Contains the following sub-folders as well as the
azure_rtos.eww workspace

common_hardware_code Contains common code for ATSAMES54-XPRO board

docs Contains user guides and supporting documentation
filex Contains FileX source code
netxduo Contains NetX Duo and NetX Secure source code

sample_azure_iot_embedded_sdk

Sample project to connect to Azure 0T Hub using Azure 10T
Middleware for Azure RTOS

sample_azure_iot_embedded_sdk_pnp

Sample project to connect to Azure IoT Hub using Azure IoT
Middleware for Azure RTOS via loT Plug and Play

sample_netx_duo_iperf = Contains NetX Duo iPerf sample project
sample_netx_duo_ping  Contains NetX Duo ping sample project
sample_threadx Contains ThreadX sample project
sample_filex_ram_disk Contains sample for FileX RAM disk
same54_library Contains ATSAMES54 drivers

threadx Contains ThreadX source code



Getting Started

1)

2)

3)

4)

5)

6)

Unpack the sample zip file into a folder of your choice, we recommend:

C:\azure_rtos\same54Xpro\iar
NOTE: If you unzip the IAR project in a very long path, it might not open properly.
Open the azure_rtos.eww EWARM Workspace, using IAR EWARM.

Select the desired sample project in the IAR workspace. There is a menu of
available reference project tabs in the Project Pane of the EWARM IDE (as
shown below). Click on the desired sample project and make the project active
by selecting Active Project via a right-click.

The sample_threadx project is shown above as the currently active project.

Select Project > Batch Build and choose build_all and select Make to build all
projects. You will observe compilation and linking of all sample projects.

Select Download and Debug to download and start execution of the project. By
default, execution stops at a breakpoint set at main.

Select Go to start execution of the demonstration. Please review the sample
descriptions later in this guide for additional setup and expected behavior.



Sample Descriptions

Azure RTOS lIoT Embedded SDK Samples

Please see the Azure_ RTOS_ATSAME54-
XPRO_Azure_|loT_Embedded_SDK_For_IAR.pdf for a detailed description of the
sample as well as a step-by-step set of instructions on how to connect to Azure I0T via
the Azure loT Embedded C SDK and Azure IoT Middleware for Azure RTOS.



ThreadX Sample

This sample is the standard 8-thread ThreadX example, that illustrates the use of the main
ThreadX services, including threads, message queues, timers, semaphores, byte memory
pools, block memory pools, event flag groups, and mutexes. This demonstration is fully
described, including a source code listing, in Chapter 6 of the Azure_RTOS_ThreadX_User_
Guide.pdf (also provided in this distribution).

To run the ThreadX Sample project, simply follow these steps (assuming the azure_rtos.eww
workspace is already open):

1. Click on the sample_threadx project and make the project active by selecting Active
Project via a right-click.

2. Select Make button to build the Active Project selected. You will observe compilation
and linking of the selected sample project.

3. Select Download and Debug to download and start execution of the demonstration.
The sample will initially stop at main. Select another Go to execute the sample.

@ zure_rtos - IAR Embedded Warkbench IDE - Arm 850.1 - =] X

File Edit View Project Debug Disassembly CMSIS-DAP Taols Window Help
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ample_thread txe_queue_receive.c X w  Watch1 ¥ B X Disassembly v ax
fo|[ Expression Value Location Typ  Goto ~ | Memory
1:9 status = TX_WAIT_ERROR; ~ | thread_0_counter 25 0x200021E8 uLo Disassembly ~
130 | } thread_1_counter 1241747 0x200021EC uLo E (TR THREAD G
13l | thread_2_counter 1241685 0x200021F4 uLo e
132 [] #ifndef TX_TIMER_PROCESS_IN_ISR e e R 0%200021FC uLo 0x1538: 0x4b03
123 | else thread_4_counter 61 0x20002200 uLa S IEIE asn
1;5: { thread_5_counter 25 0x20002204 ULo 0"‘154‘; Dx 3‘;3 =
N : . thread_b_counter 62 0x20002208 uLo * =4
136 * Pickup thread pointer. * o I e & TETFRTE G 0x1542: 0xdl04
137 TX_THREAD GET CURRENT (current thread fSE e COUnS i if fourrent
138 0x1544: 0x4b07
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148 ) status = _tz_gueue
149 } 0x1554: Oxbc30
150 0x1556: 0xf000 Oxbfl
151 ot : 2 ) kay. * 0x155a: 0=xbf00
152 if (status == T¥_SUCCESS) 0x155c: 0x5155' 4555
153 { 0x1560: 0x2000' 0000
Ner1CEA Ae=200N"1 N0 ¥
< > 5
Debug Log v ax
Log ~

Tue Sep 29, 2020 18:01:00: Trace: ETMv3CM is not powered-up (ETMCR=0x411)
Tue Sep 29, 2020 16:01:00: Trace: ETMv3CM powered-up OK (ETMCR=0xc10)
Tue Sep 29, 2020 18:01:00: Trace: Access to detected ETMv3CM(architecture=3.5) initialized (CONF=0x8c842000, CTRL=0xc10, IDR=0x4114f250)
Tue Sep 29, 2020 16:01:00: INFO: SWO trace mode is not supported by the probe (use Fetl-jet-Trace probe) - trace is disabled.
< >
Build  Debug Log
Ready Ln 140, Col 17 System | CAP NUM OVR

After hitting Break the IAR debugger screen shot above shows various counters incremented by
the ThreadX sample as each of the main components of the ThreadX are exercised.

To learn more about Azure RTOS ThreadX, view https://docs.microsoft.com/azure/rtos/threadx/.



https://docs.microsoft.com/azure/rtos/threadx/

FileX RAM Disk Sample

This sample illustrates the use of the FileX embedded FAT file system. The example creates a
small RAM-disk with a sample file and data, and reads the file data back into memory. The
debugger is able to show the data being read.

To run the FileX RAM Disk Sample project, simply follow these steps (assuming the
azure_rtos.eww workspace is already open):

1.

Click on the sample_filex_ram_disk project and make the project active by selecting
Active Project via a right-click.

Open sample_filex_ram_disk.c and set a breakpoint around Line 194 at
if (status = FX_SUCCESS)

You can turn on the line number by going to Tools > Options > Editor > Show Line
Numbers.

Select Make button to build the Active Project selected. You will observe compilation
and linking of the selected sample project.

Select Download and Debug to download and start execution of the demonstration.
The sample will initially stop at main. Select another Go to execute the RAM disk
sample to the point after the file read is complete.

In the Watch window, ensure you watch the local_buffer variable as expression.
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207 { oy . S thread_0_counter++
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< < > < >
IDR=0x4114f250
Tue Sep 29, 2020 18:04:09: Breakpoint hit Code @ sample_filex_ram_disk.c:173.9, type: default (auto)
Tue Sep 29, 2020 18:04:38: Breakpoint hit Code @ sample_filex_ram_disk c:195.9, type: default (auto)
< >
Build Debug Log
Ready Ln 195, Col 9 System CAP NUM OvR S

The IAR debugger screen shot above shows the file data read back in the RAM disk sample.

To learn more about Azure RTOS FileX, view https://docs.microsoft.com/azure/rtos/filex/.



https://docs.microsoft.com/azure/rtos/filex/

NetX Duo Simple Ping Sample

This sample project illustrates the setup and use of NetX Duo IPv4/IPv6 TCP/IP stack via ping
from another node on the local network. By default, this demonstration requests an IP Address
via DHCP, and displays the status and assigned IP Address via Terminal I/O in the IAR
debugger. In addition, the retrieved IP address is displayed in the watch window of the IAR
debugger.

To run the NetX Duo Ping Sample project, simply follow these steps (assuming the
azure_rtos.eww workspace is already open):

1. Click on the sample_netx_duo_ping project and make the project active by selecting
Active Project via a right-click.

2. Select Make button to build the Active Project selected. You will observe compilation
and linking of the selected sample project.

Note: This sample is Ethernet based and therefore assumes an Ethernet cable is
connected to the Ethernet connector on the board.

3. Select Download and Debug to download and start execution of the demonstration.
The sample will initially stop at main. Select another Go to execute the sample.

4. Verify the serial port in your OS’s device manager. It should show up as a COM port.

E |

| File Action View Help
&= @ Bm @ EX®

i Audio inputs and outputs
a Batteries
i Biometric devices
0 Bluetooth
@ Cameras
@ Computer
== Disk drives
I Display adapters
i Firmware
¥ Human Interface Devices |
=2 Keyboards
w Mice and other pointing devices
¥ Microchip Tools
& Monitors
& Network adapters
¥ Ports (COM & LPT)
¥ EDBG Virtual COM Port (COM10)
@ Standard Serial over Bluetooth link (COM3)
W Standard Serial over Bluetooth link (COM4)
7 Print queues
D Processors
l Security devices
(3 Sensors

¥ Software comnanents

<




5. Open your favorite serial terminal program such as Putty and connect to the COM port
discovered above. As the project runs you should observe the IP address assigned via
DHCP in the output window.

&2 COM10 - PUTTY - O %

The example above shows that the assigned IP address of the ATSAMES54-XPRO board is
10.172.14.40. When the demonstration is running it can be pinged by any machine on the
network. The following is an example of a ping from a Windows machine on the same local
netword (using the DOS command window):

= cmd - ping -t 10.172.14.40

C:\>ping —-t 10.172.14.40

Pinging 10.172.14. with 32 bytes of data:

Reply from .172.14.40: bytes=32 time=2ms TTL=127
Reply from .172.14.40: bytes=32 time=Ums TTL=127
Reply from .172.14.40: bytes=32 time=Ums TTL=127
Reply from .172.14.40: bytes=32 time=3ms TTL=127
Reply from .172.14.40: bytes=32 time=Ums TTL=127
Reply from .172.14.40: bytes=32 time=3ms TTL=127
Reply from .172.14.40: bytes=32 time=Ums TTL=127
Reply from .172.14.40: bytes=32 time=Ums TTL=127
Reply from .172.14.40: bytes=32 time=3ms TTL=127
Reply from .172.14.40: bytes=32 time=Ums TTL=127
Reply from .172.14.40: bytes=32 time=2ms TTL=127
Reply from .172.14.40: bytes=32 time=7ms TTL=127
Reply from .172.14.40: bytes=32 time=5ms TTL=127
Reply from .172.14.40: bytes=32 time=5ms TTL=127
Reply from .172.14.40: bytes=32 time=uUms TTL=127
Reply from .172.14.40: bytes=32 time=dms TTL=127
Reply from .172.14.40: bytes=32 time=uUms TTL=127
Reply from .172.14.40: bytes=32 time=2ms TTL=127
Reply from .172.14.40: bytes=32 time=8ms TTL=127

10



Note: Static IP address assignment is also possible by disabling NX_ENABLE_DHCP in the
project settings and modifying the default static IP address of 192.2.2.149 in the source file

demo_netx_duo_ping.c.

To learn more about Azure RTOS NetX Duo, view https://docs.microsoft.com/azure/rtos/netx/.
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NetX Duo Iperf Throughput Sample

This demonstration illustrates TCP and UDP network throughput, using Express Logic’s NetX
Duo IPv4/IPv6 TCP/IP stack, and the industry-standard Iperf network throughput benchmark,
with Jperf GUI. By default, this demonstration requests an IP Address via DHCP, and displays
the status and assigned IP Address via Terminal I/O in the IAR debugger. In addition, the
retrieved IP address is displayed in the watch window of the IAR debugger.

To run the NetX Duo Iperf Sample project, simply follow these steps (assuming the
azure_rtos.eww workspace is already open):

1. Click on the sample_netx_duo_iperf project and make the project active by selecting
Active Project via a right-click.

2. Select Make button to build the Active Project selected. You will observe compilation
and linking of the selected sample project.

Note: This sample is Ethernet based and therefore assumes an Ethernet cable is
connected to the Ethernet connector on the board.

3. Select Download and Debug to download and start execution of the demonstration.
The sample will initially stop at main. Select another Go to execute the sample.

4. Verify the serial port in your OS’s device manager. It should show up as a COM port.

E |

| File Action View Help
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i Audio inputs and outputs
a Batteries
i Biometric devices
0 Bluetooth
@ Cameras
@ Computer
== Disk drives
I Display adapters
i Firmware
¥ Human Interface Devices |
=2 Keyboards
w Mice and other pointing devices
¥ Microchip Tools
& Monitors
& Network adapters
¥ Ports (COM & LPT)
¥ EDBG Virtual COM Port (COM10)
@ Standard Serial over Bluetooth link (COM3)
W Standard Serial over Bluetooth link (COM4)
7 Print queues
D Processors
l Security devices
(3 Sensors

¥ Software comnanents
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5. Open your favorite serial terminal program such as Putty and connect to the COM port

discovered above. As the project runs you should observe the IP address assigned via
DHCP in the output window.

&2 COM10 - PUTTY
HCP P

Once running, simply browse to target IP address (in the screen shot above it is 10.172.14.40)
to view the NetX Duo Iperf server page, which provides options for running each Iperf test as
well as displays the results of each test. Here is as sample view after browsing 10.172.14.40:

13



D NetX IPerf Demonstration X 4+

& O @ Notsecure | 10.172.14.40 Q % @ O o o) = <=

8 Microsoft Azure

NetX IP Address:
10.172.14.40
fe80:0:0:0:0:0:0:3

Destination IP Address:
Destination Port:
Test Time(Seconds):
Packet size:

Choose a test from the left.
Test Time(Seconds):

Destination IP Address:
Destination Port:
Test Time(Seconds):

Start TCP Receive Test
Test Time(Seconds):

You will now need to setup and run Jperf on a Windows host on the same local network. To
learn how to use the Jperf with Iperf sample, view
Azure_RTOS NetX_Duo_lIperf_User_Guide.pdf.

Note: Static IP address assignment is also possible by disabling NX_ENABLE_DHCP in the
project settings and modifying the default static IP address of 192.2.2.149 in the source file
sample_netx_duo_iperf.c.

To learn more about Azure RTOS NetX Duo, view https://docs.microsoft.com/azure/rtos/netx/.
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