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By default, CM7 core is primary core on i.MX RT1170. By fusing 960[12], we
can switch to CM4 primary core and then the system boots from CM4 core.

i.MX RT1170 SDK only supports CM7 main core. This document is a supplement to provide basic environment for CM4 primary
core case.

AN13574SW is tested by the tool version below:
+ MCUXPRESSO 11.4.1
* IAR9.20.2
+ KEIL 5.36.0.0

2 Using MCUXpresso
For CM4 primary core in MCUXpresso, see AN13574SW.

NOTE
MCUXPresso IDE needs an initial state of the board to work for CM4 primary core case.

To set the environment, put the board in serial download mode (Set SW1 to OFF, OFF, OFF, OFF), connect USB cable to SDP
port (USB1 port, J20), and execute AN_SWIlinit_cm4_xiplprogram.bat.

Switch to XIP boot mode (Set SW1 to OFF, OFF, ON, OFF), and the information appears on the console as below:

Perform the settings only once before using MCUXpresso for CM4 primary core application on a board.

2.1 By DAP LINK
To run CM4 primary core hello world example in MCUXpresso, perform the following steps:
1. Install the SDK attached with this application note into MCUXPresso.

2. Import the multicore example. It includes a CM7 slave project and a CM4 master project.

h
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Name

v = multicore_examples
w hello_world_cmd4_primary : Linked to: hello_world_cm7_
u hello world_ecm7 slave

Figure 1. Importing multicore example

3. Build the CM7 slave project.
4. Build the CM4 master project.

5. To load the project, select CM4 master project and press

Both CM4 and CM7 are detected, and CM4 core stops at main, as shown in Figure 2.

% Debug =
v [ evkmimxrt1170_hello_world_cm4_primary LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
v & evkmimxrt1170_hello_world_cm4_primary.axf [MIMXRT 117600 (cortex-m4)]
v o Thread #1 1 (Suspended : Breakpoint)
= main() at hello_world_core0.c:85 0x80028d8
» arm-none-eabi-gdb (10.1.90.20201028)
v B evkmimxrt1170_hello_world_cm7 _slave LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
v & evkmimxrt1170_hello_ world_cm7_slave.axf [MIMXRT1176x000¢ (cortex-m7)]
@ Thread #1 1 (Running) (Running)
» arm-none-eabi-gdb (10.1.90.20201028)

] (gdb[2].proc[42000].threadGroupli1],gdb[2].proc[42000].0Sthread[1]).thread[1].frame[0] ¢ hello_world_core0.c &
. 82-int main(void)

84 /* Initialize MCMGR, install generic event handlers */
85 (void)MCMGR_Init();

87 /* Init board hardware.*/
88 BOARD ConfigMPU():

Figure 2. Starting debug session

| o>
6. To run CM4 core code, click . CM7 core stops at main, as shown in Figure 3.
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4 Debug =
v B evkmimxrt1170_hello_world_cmd4_primary LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
v & evkmimxrt1170_hello_world_cmd_primary.axf [MIMXRT 117 6xcox (cortex-md4)]
## Thread #1 1 (Running)
»i arm-none-eabi-gdb (10.1.90.20201028)
v evkmimxrt1170_hello_world_cm7_slave LinkServer Debug [C/C++ (NXP Semiconductors) MCU Application]
v i evkmimxrt1170_hello world_cm7_slave.axf [MIMXRT 117 &x000¢ {cortex-m7)]
v o Thread #1 1 (Suspended : Breakpoint)
= main() at hello_world_core1.c:60 0x20340842
w1 arm-none-eabi-gdb (10.1.90.20201028)

1 (gdb[2].proc[42000].threadGroupli1],gdb[2].proc[42000].0Sthread[1]).thread[1].frame[0] lg hello_world_core0.c
53 */

4=int main(void)

54

uint32_t startupData, i;

mcmgr_status_t status;

/* Define the init structure for the output LED pin*/
gpio_pin_config t led_config = {

kGPIO DigitalOutput,

e,
s

PwWMNE ® WO~

Figure 3. CM7 run to main()

7. Select CM7 project and run. The log is shown in console as below:

Hello World from the Primary Core!
Starting Secondary core.
The secondary core application has been started.

2.2 By JLink

To use JLink, first remove the jumper J6 and J7 on board.

The SEGGER version tested in this application note is v7.54b. To set flashloader in SEGGER for i.MX RT1170 CM4 primary core,
perform the following steps:

1. Go to <segger installation directory> |JLink|DevicesINXP.
2. Create a folder called IMXRT117x.

3. Copy AN_SWiexample_mcuxpressolMIMXRT117x_QuadSP|_4KB_SEC Alias.FLMin AN13574SW to <segger
Installation directory>|JLink|DevicesINXPIIMXRT117x.

4. Add text below to <segger installation directory>\JLinklJLinkDevices.xml. AN_SWlexample_mcuxpressol
JLinkDevices.xm/in AN13574SW.

<Device>

<ChipInfo Vendor="NXP"
Name="MIMXRT1176xxxA M4"
Core="JLINK CORE CORTEX M4"
WorkRAMAddr="0x20000000"
WorkRAMS1ze="0x00008000" />
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<FlashBankInfo Name="QSPI Flash"
BaseAddr="0x08000000"
MaxSize="0x01000000"
Loader="Devices/NXP/iMXRT117x/MIMXRT117x QuadSPI 4KB_ SEC_Alias.FLM"
LoaderType="FLASH ALGO TYPE OPEN" />

</Device>

For debugging, perform the following steps:
» Perform Step 1- 5 in By DAP LINK.
1
» To exit debugging mode, click

» Deselect Reset before running.

Name: ‘ evkmimxrt1170_hello_world_cm4_primary JLink Debug

Main |$ GDB Debugger % JLink Debugger| © GUI Flash Tool | %+ Other Symbols| > Startup‘ Yy Source|ﬁ Common

GDEB Server Port 2331 ~
SWO Port 2332

Telnet Port 2333

Endianess little v

Disconnect behaviour  Run v

[ Power Target [v] Enable Semihosting
GDB Client Settings
Halt target on startup [_] Initialize CPU registers

GDB Client Port 2331

Additional Options

[silent [] Verify ] Single run [_] Attach to a running target

I [ Reset before running

Script | Browse

[]Select RTOS plugin  GDBServer/RTOSPlugin_FreeRTOS

Other server options ‘

Figure 4. Deselecting Reset before running

» To start debugging again, press . As shown in Figure 5, CM4 project is loaded and stops at main ().
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Figure 5. Starting CM4 debug session

# Debug =
~ Bl evkmimxrt1170_hello_world_cm4_primary JLink Debug [GDB SEGGER Interface Debugging]
v i evkmimxrt1170_hello_world_cm4_primary.axf
v o Thread #1 57005 (Suspended : Breakpoint)
= main() at hello_world core0.c:85 0x80028d8
w arm-none-eabi-gdb (10.1.90.20201028)

lel startup_mimxr... lel startup_mimxr... lg hello_world_... ¥ [& memgr_intern... e memgr.
81 */
82=int main(void)

84 /* Initialize MCMGR, install generic event handlers */
85 (void)MCMGR_Init();|

87 /* Init board hardware.*/
88 BOARD_ConfigMPU();

Tt L N LS _ L A

| 0>

» To run the code, press

» To start debugging, select CM7 project and press . BY default, it works in attach mode. Both the two cores are

in

debugging.

]

N

% Debug =
v B evkmimxrt1170_hello_world_cm4_primary JLink Debug [GDB SEGGER Interface Debugging]
v evkmimxrt1170_hello_world_cm4_primary.axf
® Thread #1 57005 (Running : User Request)
w arm-none-eabi-gdb (10.1.90.20201028)
v Bl evkmimxrt1170_hello_world_cm7_slave JLink Debug [GDB SEGGER Interface Debugging]
evkmimxrt1170_hello_ world cm7_slave.axf
w arm-none-eabi-gdb (10.1.90.20201028)

Figure 6. Start CM7 debug session

1

» To suspend debug session if necessary, press

3 Using IAR

There is an example in AN13574SW for CM4 primary core in IAR. Use this example for the operation below.
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3.1 By DAP LINK

To run CM4 primary core hello world example in IAR, perform the following steps:

1. Open and build CM7 slave project.
2. Open and build CM4 master project.

3. IncM4_primary project, launch the project. Both cores are detected and stop at main ().

‘ flexspi_nor_debug

- ‘

Files

B board

B CMSIS

B component

B device

M doc

B drivers

B evkmimxit1170
B mcmor

Figure 7. Starting CM4 debug session

= @ hello_world_cmd_primary - ...

o
v

main()
i application. */
(void)MCMGR_EarlyInit();
1}
[ /*!
* @brief Main function
L */
&  int main(void)
 {
/* Initialize MCMGR, instc
(void)MCMGR_Init();

Workspace

v 0 X

| debug

- |

Files

£l @hello_world_cm7_slave-d...
W board

H CMSIS

B component

M device

M doc

M drivers

B evkmimxrt1170
B mcmgr

M source

[ startup

Figure 8. Starting CM7 debug session

o

v

startup_MIMXRT1176_cm7.5

I

2
=

hello_world_corel.c X

/*!
* @brief Main function
*

int main(void)

{
uint32_t startupData, i;
mcmgr_status_t status;

/* Define the init structure for the «
gpio_pin_config t led_config = {
kGPIO_DigitalOutput,
e)
I H

4. Run CM4 project, and both cores start running.

3.2 By JLink

To use JLink, perform the following steps:

» Back up iMXRT_17170.dmacin <IAR installation path>|arm|configldebuggerINXP.

» Back up FlashiIMXRT1170_FlexSPl.macin </AR installation path>| armlconfig|flashloaderINXP.

» Copy AN_SWiexample_iarliMXRT_1170.dmacin AN13574SW to <IAR installation path>larmiconfigldebuggerINXP.

» Copy AN_SWiexample_iarlFlashIMXRT1170_FlexSPl.macin AN13573SW to </AR installation path>|

armlconfiglfiashloaderlINXP.
Perform the following steps:

1. Remove the jumper J6 and J7 on board.
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2. Switch the debugger to be JLink in the example projects.
3. Build, download, and run CM4 project.
4. Build and attach CM7 project (from IAR -> Project).
o Download and Debug Ctrl+=D
* Debug without Downloading
») Attach to Running Target
Make & Restart Debugger Ctri=R
Restart Debugger Ctrl=Shift=R
Figure 9. Attaching CM7
5. If necessary, press m and the code stop where it is running.
4 Using KEIL
There is an example in AN13574SW for CM4 primary core in KEIL. Use this example for the operation below.
Keil also needs an initial board state for first image download. For details, see Note in Using MCUXpresso.
4.1 By DAP LINK
1. Open and build cM7_slave project.
2. Open and build cM4 primary project.
3. Launch cM4 primary debug session and run the code. It stops at main ().
EREt| WorkSpace 83: {
- Project helloworld_emd primary e S ——
. . = OxNARNNSR14 2400 MOVS r4_ #0x
= 3 hello_world_cm4_primary flexspi_nor_debug <

# {3 board

@ CMSIS

# 1 component/lists

® [d component/serial_manager
#{d component/uart

@ [ device

#-Ld doc

@ L drivers

#-1d mcmgr/doc

Figure 10. Starting CM4 debug session

_] nello_world_cored.c ] startup_MIMXRT1176_cm4.5

80 L * @pbrief Main function
gl !
82 int main(void)
PP es ke
84 /* Initialize MCMGR, install
85 (void)MCMGR Init ()
86
87 /* Init board hardware.*/
88 BOARD ConfigMPU () ;

4. To attach cM7_slave debug session, click @ .
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Project
= EA WorkSpace
2%
=53 hello_world_cm7_slave debug
-3 board
@ CMsIS

2 E1 Disassembly

248:
249:

250:

__ASM volatile(
"loop: \n"
#if defined( GNTIC )\ &% 'defined( ARMCC VERSTQ

] startup_MIMXRT1176_cm7.5 ] fsl_common.c ] hello_world_corel.c

) 242 elif defined( ARMCC VERSION) || defined( ICCE
® 3 component/lists 243 [/* Cortex-M0 has a smaller instruction set, SUBS
@[ component/serial_manager 244 * use SUB and CMP here for compatibility */
& L component/uart 245 | static void DelayLoop (uint32_t count)
@ device 246 14
i 247 _ASM volatile (" MOV RO, 0" : : "x"(c
§- doc ¥ 248 00] —AsM volatile(
@ J drivers 249 "loop: \n"
& [ memgr/doc 250 []#if defined(_ GNUC__) && 'defined(_ ARMCC_VERSIC
@3 memgr 251 " SUB RO, RO, #1 \n"
4 252
il source 253 SUBS RO, RO, #1 \n"
@ 1 startup 254
@ [ utilities 255 cMP RO, #0 \n"
@3 xip 256

257 BNE loop \n");
Figure 11. Starting CM7 debug session

4.2 By JLink

To use JLink, remove the jumpers J6 and J7 on board.

Switch the debugger setting in the example to be JLink.

For debugging, follow Steps 1 - 4 in By DAP LINK.

5 Revision history

Rev. Date Description

24 February 2022

Initial release
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