


Solutions for 10T end-node software development challenges
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Cloud connectivity stack on Cortex-M4 (no PSA/TF-M)
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Custom software that requires adoption to different boards
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Cloud connectivity stack on Cortex-M33 with PSA/TF-M

adopted to devices

TF-M )
 Trusted Firmware for
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http://www.trustedfirmware.org/

Power use: analyzing and optimizing loT sensor interface
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Problems identified using ULINKplus:

Trigger sensors for measurement
e Current: 300 pA expected, 1.5 mA measured
* Caused by additional I°C command

Read sensors in polling mode
 Read time: 3 ms expected, 19 ms measured

e Caused by polling and additional I1’C command

Results after optimization
* Triggering sensors works with lower current
* Read sensors is faster (less MCU activity)

Overall 75% less energy consumed
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Analysis for software components

Check run-time status and dynamic software behavior

e Status information
* Dynamic operation with timing
* For every Arm Cortex-M

* Preconfigured for MDK-
Middleware, Keil RTX5, and
FreeRTOS

e Easy to add to custom
components
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Event Recorder

Enable Recorder:
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Event Property
MutexReleased
ThreadYield
ThreadGetld

ThreadFlagsClear
ThreadFlagsClearDone
MutexAcquire

MutexAcquired
MutexRelease

MutexReleased

ThreadFlagsWait

ThreadFlagsWaitPending
ThreadBlocked

ThreadSwitched

ThreadFlagsWaitTimeout
ThreadUnblocked

ThreadPreempted
ThreadSwitched
Semapherefcquire
Semaphorefcquired
SemaphoreGetCount
SemaphoreRelease
SemaphoreReleased
ThreadFlagsWait

ThreadFlagsWaitPending
ThreadBlocked

ThreadSwitched
MessageQueuePut
MemoryBlockAlloc

MessageQueuelnsertPending

Value

mutex_id=0n

thread_id=0x
flags=0x0000
thread_flags-
miutex_id=0n
mutex_id=0x
mutex_id=0n
mutex_id=0x
flags=0x0000
flags=0w0000
thread_id=0x
thread_id="0x

thread_id=0xZ000ZBTE, Tet_val=osError [ im
thread_id=0x20002AFC
thread_id=0x20002BC8
semaphore_id=0x20002AEC, timeout=-1
semaphore_id=0x20002AEC
semaphore_id=0x20002AEC, count=0
semaphore_id=0x20002AEC =
semaphore_id=0x20002AEC
flags=0x00000001, options=0x00000001, tin
flags=0x00000001, options=0x00000001, tin
thread_id=0x20002BCE, timeout=25
thread_id=0x20002AFC
mg_id=0x20002430, msg_ptr=0x200033B8,
mp_info=0x20002A3C, block=0x20002464
mg_id=020002A30, msg_ptr=0x200033B8
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@ Library Version
2% ETH interface
@ MAC address
=] ‘)Eg IPvd settings

@ IP address

@ MNetwork mask

# Default gateway

@ Primary DNS server

# Secondary DNS server

% Ipve settings
% UDP sockets
=] ‘)Eg TCP sockets
27 Socket 1

@ Local Port

@ Callback Function
# Opticns

¥ Address (IP4)

@ Port

# Timeout

|
Value
IPv4/IPvE Release
Link-Up
1E-30-

10
255.235.235.0

Used: 4, Available: &

Used: 1, Available: &

Established

49152

bsd_ch_tcp

Keep-alive: Off, Flow-ctrl: Off, Delay-ACK: Off
18.]
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