How To Use SWO Trace With MCUXpresso IDE

. Introduction

. Requirements

. Using SWO Trace Based on NEW SDK Project and SDK Demo

. Reference;

. Introduction

SWO is Serial Wire output, it is a debug interface of Cortec-M3 and M4 core.
The SWO Trace provide access to the memory of a running target without
needing to interrupt target. It just requires one extra pin from MCU in addition
to the standard SWD connection. It is easy to send debug information. If want
to know more detail about SWO Trace, you can have a look at
<MCUXpresso_IDE_SWO_Trace> .

The document of <MCUXpresso_IDE_SWO_Trace> has descripted using SWO
Trace function in MCUXpresso IDE detailly, so in my article , | just demonstrate
the steps using SWO Trace on MCUXpresso IDE, based on LPCXpresso54114

board.

. Requirements

MCUXpresso IDE v10.2.1 or later

MCUXpresso SDK v2.4.1 for LPC54114

LPCXpresso54114 development board
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https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-integrated-development-environment-ide:MCUXpresso-IDE
https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-software-development-kit-sdk:MCUXpresso-SDK
https://www.nxp.com/support/developer-resources/software-development-tools/mcuxpresso-software-and-tools/mcuxpresso-software-development-kit-sdk:MCUXpresso-SDK
https://www.nxp.com/support/developer-resources/evaluation-and-development-boards/lpcxpresso-boards/lpc54114-audio-and-voice-recognition-kit:OM13090

Micro USB Cable
Personal Computer
=. Using SWO Trace Based on NEW SDK Project and SDK Demo
3.1 Using SWO Trace Based on NEW SDK Project
Stepl. Enable “Redirect printf/scanf to ITM”/Add “retarget_itm.c”
Enable the option of “Redirect printf/scanf to ITM” in “Advanced project

settings “page of new SDK project wizard (Figure 1) . If you forget to check

it when creating new project, it doesn’t’ matter, just add the file “retarget_itm.c’
into project , you can find this file inside your MCUXpresso IDE installation:

MCUXpressolDE_10.2.1_795\ide\Examples\Misc (Figure 2) .

3 sDK Wizard |

A\ ¥ 4
4\

X
£
L{
X Advanced project settings

= C/C++ Library Settings

Set library type (and hosting variant) Redlib (semihost-nf) v
(] Redlib: Use floating point version of printf

[ Redlib: Use character rather than string based printf

[v] Rediirect SDK "PRINTF" to C library "printf" Redirect printf/scanf to ITM
] Include semihost HardFault handler [_| Redirect printf/scanf to UART

* Hardware settings
Set Floating Point type Fpyd (HardABI) v
= MCU C Compiler
Language standard Compiler default
* MCU Linker
[¥] Link application to RAM
* Memory Configuration
Memaory details
Type MName Alias Location Size Driver

Flash PROGRAM_FLASH Flash 0x0 (40000 LPC5411x_256K.cfx
RAM SRAM1 RAM (he 20010000 (he 1000000

i) < Back Mext > Cancel
Figure 1
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» OSDisk (C) » nxp *» MCUXpressolDE_10.2.1.795 » ide > Examples » Misc

s
Name Date modified Type
_cr_check_heap 2018/7/25 10:02 C Source File
E retarget_itm 2018/7/25 10:02 C Source File

Figure 2

Step2. Enable SWO Pin

Open Pins configuration view:

. workspace_3 - MCUXpresso IDE
File Edit Navigate Search Project ConfigTools Run FreeRTOS Window Help

= B R ow 5 & v Oiw o »
L Project Exp... 2 Peripherals+ /!l Registers £ SymbolVi.. — © # Debug =
=8 @ % @~
v 5 LPC54114_SWO ® Open Pins
© Praject Settings n Open Clocks
# Binaries ¥ Open Peripherals
i Includes #& Open Tools Overview
& CMSIS T

R

From board schematic, PIO0_15 is set to SWO pin, so configure this pin to

SWO function in Pins configuration view:
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. workspace_3 - MCUXpresso IDE

File Edit Navigate Search Project Configlools Pins Run Window Help

v e ® pcsatt. v - BUpdste Project ¥ Functional Group ROARN InitPins * P B & S v Do~ Qv
T Pins @ Peripheral Signals -'p
800 ww eoe § 0 PO0IS

Pin  Pinname  Label Identifier  ADC GPIO  DMA PINT FLEXCOMM CTIMER  SWD
wso B 20ys3. DEBUGS..  PI0015(] PI00_15 PI00.15L.] P00 1sl.] Fearrss. cnmerz_. [

& Pin (50) X
All signals on pin [50}:
PIO0_15 (GPIO,PI00,15) -

PIO0_15 (PINT.PINT.0)
PIO0_15 (PINT.PINT.Y)
PIO0_15 (PINT.PINT.2)
PIO0_15 (PINT.PINT.3)
PIO0_15 (PINT PINT 4)
PIO0_15 (PINT.PINT.S)
PIO0_15 (PINT,PINT.6)
PIO0_15 (PINT.PINT.7)
BISWO (SWD.sw0)

Update Project code through “Update Project” button, then you can find the

generated code in pin_mux.c file:

. workspace_3 - MCUXpresso IDE
File Edit Mavigate Search Project
v WG| &% pcsdt.

Run Window Help

il Update Project T unctional Group ROARD InitPing ¥ P B
= Pins 71 8 Peripheral Signals Configuration was modified, click te update project code '

w SECURE CONNECTIONS
FOR A SMARTER WORLD



v &8 LPC54114_SW0
® Project Settings
4 Binaries

#' Includes
& CMSIS

d board.c
& boardh
& clock_config.c
& dock_config.h
é peripherals.c
& peripherals.h
& pin_mux.h
2 drivers
& libs
v & source
@ LPC54114 SWO.c
& retarget_itm.c
& semihost_hardfault.c
9 startup
2 utilities
@ Debug
& doc
8 LPC54114_SWO.mex

/5 LULUN_FLU_UFENUKALN_UL ) 3
76 /* PORT@ PIN@ (coords: 31) is configured as FC@_RXD_SDA_MOSI */
7 IOCON_PinMuxSet(IOCON, U, eU, port®_pin®_config);

8

9 const uint32_t port@_pinl_config = (/* Pin is configured as FC@_TXD_SCL_MISO */
80 TOCON_PIO_FUNCL |

1

2

8 /* No addition pin function */

B IOCON_PIO_MODE_INACT |

83 /* Input function is not inverted */
84 TOCON_PIO_INV_DI |

85 /* Enables digital function */

86 T0CON_PIO_DIGITAL_EN |

87 /* Input filter disabled */

88 IOCON_PIO_INPFILT_OFF |

89 /* Standard mode, output slew rate control is en
98 TOCON_PIO_SLEW_STANDARD |

91 /* Open drain is disabled */

92 IOCON_PIO_OPENDRAIN_DI);

93 /* PORT@® PIN1 (coords: 32) is configured as FCO_TXD_SCL_MISO */

94 IOCON_PinMuxSet(IOCON, U, 1U, port®_pinl_config);

95

96 I0CON->PIO[@][15] = ((IOCON->PIO[@][15] &

97 /* Mask bits to zero which are setting */

98 (~(IOCON_PIO_FUNC_MASK | IOCON_PIO_DIGIMODE_MASK)))
29

10@ /* Selects pin function.

101 * : PORTe1S (pin 58) is configured as SWO. */

182 | TOCON_PIO_FUNC(PIO@15_FUNC_ALT2)

103

104 /* Select Analog/Digital mode.

185 * : Digital mode. */

186 | IOCON_PIO_DIGIMODE(PI0@15_DIGIMODE DIGITAL));

Set3. Enable SWO Trace clock

The startup code in new SDK project has contain the enable SWO code:

&5 Project E.. % | % Periphera... &

~ & LPC54114_SWO
> @ Project Settings
> 4 Binaries
i Includes
= CMSIs
2 board
@ drivers
2 libs
v & source
> [& LPC54114_SWO.c
> [€ retarget_itm.c
» 8 semihost_hardfault.c
v (& startup

~

v

v

v

v

> 4 boot_multicore_slave.c
> [ boot_multicore_slave.h
> [e startup_lpc5411x.c

> 2 utilities

> = Debug

> & doc

Registers #.Symbol.. ~— = % Debug %
B 2% @~ <

¢ LPC54114 SWO.c d pin_ muxc @ startup_lpc5411x.c 8 [2 clock_config.c
SectionLen = *SectionTableAddr++;
bss_init(ExeAddr, SectionlLen);

¥

// Optionally enable Cortex-M4 SWV trace (off by default at reset)
// Note - your board support must also set up pinmuxing such that
// SWO is output on GPIO PIO@-15 (FUNC2) or PIOL_1 (FUNC2).
Idefined (DONT_ENABLE_SWVTRACECLK) && !defined (CORE_M@PLUS)
volatile unsigned int *TRACECLKDIV = (unsigned int *) 0x40000304;
volatile unsigned int *SYSAHBCLKCTRLSET = (unsigned int *) €x40000220;
volatile unsigned int *SYSAHBCLKCTRL = (unsigned int *) @x40000200;
// Write 6x@0060000 to TRACECLKDIV - Trace divider

*TRACECLKDIV = @;

// Enable IOCON peripheral clock (for SWO on PIO@-15 or PIO1_1)

// by setting bit13 via SYSAHBCLKCTRLSET[@]

*SYSAHBCLKCTRLSET = 1 << 13; // @x2eee

// Read SYSAHBCLKCTRL[®@] and check bit 13

__SWvtrace_Enabled = ((*SYSAHBCLKCTRL & 1 << 13) == 1 << 13);

Step4. Add Code to Send Text

Use “printf()” to output some message you want to send when debugging. For

example, in this simple demo:

printf("SWO Trace demostration'\n");

Step5. Download project

Using USB cable connect board interface J7 to PC, download your project.
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Step6. Configure MCUxpresso IDE

- Configure SWO Trace clock speed:

Open SWO Trace configuration view through “Window->Show View->Other->
SWO Trace Config”

B8 show View O X

ISWO Trace Confi
¥ = MCLUXpresso IDE Trace
ma SWO Trace Config

| Open I Cancel

Click “change” button in “SWO Trace Config”, shows Clock Speed options, you
can use “Detect” button to automatically read system clock of MCU from the
“SystemCoreClock” global variable. When new a project based on SDK, this
variable has been set to the system clock of processor. The default system clock
in SDK new project is 48MHZ.

There is an explanation about why Clock Speed need equal to system speed from
< MCUXpresso_IDE_SWO_Trace>:

“Due to the way the Trace data is transferred by the Cortex CPU within the MCU,

setting the correct clock speed within the SWO Trace interface is essential to
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determine the correct baud rate for the data transfer. If the clock speed setting
does not match the actual clock speed ofthe processor then data will be lost
anaysor corrupted. This can result in no data being visualized, or unexpected Trace
data.”

And if it can’t detect the system clock correctly, you can also input it by manually.

[ clock_configh &

= o X

Enter target clock speed

60 extern "C" {
61 #endif /* _ cplusplus®/ Enter the clock speed of the target, or press detect to try and read it from the target.
63 /* —

64 * @brief This function executefClock Speed (Hz):|43000000

&5 = 48.00 MHz

66 */
67 void BOARD_BootClockFR0O12M(void

68
69 #if defined(__cplusplus)

]
71 #endif /* __cplusplus*/

Detect T

=JSWO Trace Config ©* 0’ Installed SDKs Tl Properties @ Console [ Problems 0 Memory ™ SWO ITM Console @ Debugger Console ® Instruction Trace & SWO Profile #8SWO Int Table & SWO Int Stats + Search

Configure
o Profile E| |G Clock speed: 48.00 MHz | change SWD connection #
=1[r - clock speed .
@ Performance Counters [ | (&
probe backend ¢
© Data Watch probe L]
o Interrupts @ | baud o

probe configured #
target configured ©

# ITM console

- Open Trace Views to observer result.
You can open all the Trace views by ““Window->Show View->0Other-> (input the
view name to search)”

For example Open “SWO ITM Console” view to read debug information:

printf("SWe Trace demostration!\n");

* Force the counter to be placed into memory y. *
volatile static int i =0 ;
* Enter an infinite loop, just ent counter. *

nte

while(1) {
i

+

return @ ;

| =

ZISWO Trace Config @ Installed SDKs [ Properties @ Console [ Problems 0 Memory ™ SWO ITM Console # @ Debugger Console $ Instruction Trace & SWO Profile % SWO Int Table dsSWO Int Stats ¥ Search ™) SWO Stats el
sWe Trace demostration!

“SWO Int Stats” provides counts and timing information for interrupts.

There are also “SWO Int Trace” “SWO Int Table” “SWO Data” and others SWO
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Trace  view, about functions of them |, ©please refer to
<MCUXpresso_IDE_SWO_Trace> -> 1.2 SWO Trace: Views.

3.2 Using SWO Trace Based on SDK Demo

If you development based on SDK demo, the steps using SWO Trace are the same
with “3.1 Using SWO Trace Based on NEW SDK Project”. Just pay attention some
points: There isn't “Redirect printf/sanf to ITM” option when import SDK demo, so
you need add the file “retarget_itm.c” into project as 3.1 stepl. Some of the SDK
demos have already enable SWO Pin, please check pin_mux.c file. Also double

check the actual system clock in SDK demo.

PY. Reference:
< MCUXpresso_IDE_SWO_Trace >

< MCUXpresso_IDE_User_Guide >
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