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User Guide

N32H7xx series Dual-Core Debugging user guide

Introduction

This document is designed for users to quickly understand the usage of Dual-Core Debugging in N32H7xx series
microcontrollers (MCUS), in order to guide users to easily understand and resolve issues related to dual-core debugging.
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1 1AR Embedded Workbench® Environment
1.1 Using CMSIS_DAP

For CMSIS_DAP, IAR provides a method for debugging two cores of different architectures simultaneously.
Asymmetric multicore processing (where one core is M7 and the other is M4) can be configured from two different
core configurations within the same project or from two separate workspaces.

1.1.1 Project Configuration

The following example creates a project and adds separate configurations for the two cores respectively.

1.1.1.1 CM4 Project Configuration

Open IAR and create a workspace, then save the workspace.
Create a project and add program files to it.
Name the Configuration of the newly created Project as debug for easy identification of M4 and M7

configurations. You can create a new Configuration named N32H78x_CM4 via Project — Edit Configurations

— New, then switch to the N32H78x_CM4 Configuration and delete the debug/release configuration.

Figure 1-1 Adding M4 Configuration

MNew Configuration *

Cancel

LConfigurations: oK

Debug

Relzase Hew... e

Tool chain:

~
Bemove A

Based on configuration:

[ebug w

(Dragto e

(O Release

® Configure the project - Select M4 device: Project — Options — General Options — Target
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Figure 1-2 Select M4 Device
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® Configure the project - Set Linker: Project — Options — Linker — Config. The default setting is the icf file

under the IAR path. After checking Override default, you can reselect and edit your own linker file.

Figure 1-3 Setting Linker

Options for node "Project” X

Category

Factory Seflings

Genersl Options
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Runtime Checking
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m?:wym Config Library Input  Optimizations Advanced Output  List
Custom Build Linker configuration file
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Debugger
Simulator
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CMSIS DAP Edit...
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GDEB Server
et
Hinkf)Trace Configuration file symbol definitions: (one per line)
TI Stellaris
Nu-Link

PE micro

STHLINK
Third-Party Driver
TIMSPFET
TIXDS

® Configure the project - Select debugger: Project — Options — Debugger — Setup. Select CMSIS-DAP for
the Driver.
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Figure 1-4 Selecting Debugger
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® Configure the project - Select reset mode for CMSIS_DAP: Project — Options — CMSIS DAP — Setup.

Only software and core reset modes can be selected; system/hardware reset will reset the entire system, resulting
in debugger connection failure.

Category

Figure 1-5 Selecting Reset Mode for CMSIS_DAP
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® Configure the project - Check Restore software breakpoint at _call_main: Project — Options — CMSIS DAP

— Breakpoints
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Figure 1-6 Enabling Restore software breakpoint at_call_main
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1.1.1.2 CM7 Project Configuration

® Add M7 configuration based on the M4 project: Project — Edit Configurations — New. The configuration of
the newly created N32H78x_CM7 is identical to that of M4.

Figure 1-7 Adding M7 Configuration

Mew Configuration

X
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() Release
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Add M7 program files. For program files exclusive to M4, you can check Exclude from build in the Options of

the corresponding folder or file to exclude them from compilation. Similarly, program files exclusive to M7 can
be excluded from compilation in the M4 Configuration.

Figure 1-8 Excluding Partial Programs from Compilation
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® Configure the project - Select device: Project — Options — General Options — Target

Figure 1-9 Selecting M7 Device

® Configure the project - Set Linker: Project — Options — Linker — Config. The default setting is the icf file
under the IAR path. After checking Override default, you can reselect and edit your own linker file.

® Configure the project - Select debugger: Project — Options — Debugger — Setup. Select CMSIS-DAP for
the Driver.

® Configure the project - Set multicore: Project — Options — Debugger — Multicore.If only single-core
download and debugging for M7 is required, select Disable for Asymmetric multicore. If dual-core download

and debugging is required, select Simple for Asymmetric multicore, and set the M4 configuration as the Partner.

Figure 1-10 Setting Multicore
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oK Cancel

Partner workspace: Specify the path and file of the CM4 1AR project.
Partner project: Specify the name of the CM4 project.

Partner: Specify the name of the sub-project of the CM4 project.

® Configure the project - Set Extra Options: Project — Options — Debugger — Extra Options. Check Use
command line options and add --macro_param enable_reset peripheral=1. Since only software and core reset
modes are available (system/hardware reset will reset the entire system and cause debugger connection failure),
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adding --macro_param enable_reset_peripheral=1 allows resetting peripheral registers via RCC before
executing the reset.

Figure 1-11 Setting Ectro Options
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® Configure the project - Select reset mode for CMSIS_DAP: Project — Options — CMSIS DAP — Setup.

Only software and core reset modes can be selected; system/hardware reset will reset the entire system, resulting
in debugger connection failure.

® Check Restore software breakpoint at _call_main in Project — Options — CMSIS DAP — Breakpoints.

1.1.2 Download and Debugging

Single-core: Select Disable for Asymmetric multicore, then each core can be downloaded and debugged individually,
but the debug window cannot be entered for both cores at the same time.

Dual-core: Select Simple for Asymmetric multicore.
When downloading in the M7 Configuration, the programs for both M7 and M4 will be downloaded;

When debugging in the M7 Configuration, the M4 project will be opened automatically, the debug window will be
entered for both cores simultaneously, and breakpoints can be set and debugged for each core separately;

However, compiling in the M7 Configuration cannot compile the M4 program—compilation of the M4 program can
only be done in the M4 Configuration.

Notes:

1. Currently, only ULINK is supported for dual-core debugging in this manner;

2. At least four wires (RESET, TMS/SWIO, TCK/SWCLK, GND) need to be connected for ULINK download and
debugging;

NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674

Email: sales@nsing com sg



4 nsing.com.sg

Figure 1-12 IAR Dual-Core Debugging Interface

1.2 Using J-Link

For J-Link, IAR does not support dual-core debugging with Asymmetric multicore. You need to open two IAR

windows: one window selects the M7 Configuration, and the other selects the M4 Configuration.

Configuring the J-Link Environment in IAR

1. Install the J-Link driver, and add Nations chips according to the document Process for Adding Nations Chips to
JLink Tools.

2. Copy the JLinkDevices.xml file (with Nations chips added) and the Devices folder to the IAR installation
path:\Embedded Workbench 9.30\arm\bin

1.2.1 Project Configuration
Based on the project created in the above CMSIS-DAP process, both M4 and M7 Configurations need to select J-

Link/J-Trace as the Driver in Project — Options — Debugger — Setup — Driver.The reset executed during J-Link

download is not related to the reset mode selected in Options — J-Link/J-Trace, nor will it execute the processes in
IAR's mac/dmac files. It only executes the reset process defined in the script file:\Embedded Workbench
8.4\arm\bin\Devices\Nationstech\N32H78x_CM7/4.jlinkscript.
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® Check Restore software breakpoint at _call_main in Project — Options — J-Link/J-Trace — Breakpoints

1.2.2 Download and Debugging

For J-Link download and debugging, two IAR windows need to be opened. The debugging steps are as follows:

1. Open the M7 project code and select the M7 Configuration; then open the M4 project code and select the M4
Configuration. Compile and download the code to the chip for each core respectively.

2. Click the debug button for the M7 project code, and

let the code

run to the line below

RCC_EnableCM4(0x15080000) to ensure that the M4 core has been correctly released and is running;

3. Then start the debug session for the CM4 project—the CM4 core will automatically reset and execute to the

main() function;

Notes:

Debugging of the CM4 core can only be started after it is released by the CM7 code.

NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674

Email: sales@nsing com sg



Qy,
"'. NSING

2

nsing.com.sg

Keil MDK-ARM Environment

As mentioned above, the N32H78x microcontroller integrates a multicore system that includes the Arm® Cortex®-

M7 and Cortex®-M4 processors mentioned in the introduction.

2.1 Using CMSIS-DAP

The following example creates a project and adds separate configurations for the two cores respectively.

2.1.1 CMT7 Project Cofiguration

Open the Keil project and create a new project;

Configure the project - Select M7 device: Project — Options for Target — Device

Figure 2-1 Selecting M7 Device

% N32HT78x Series N
=% N32H785
*13 M32ZHT85XIBTEC
=21 M32H785xhT
€3 N3IZHTESxIT:CM4
€1 N3ZHT7ESIxT:CMT
‘1§ N32H787
“I N32HT788
MSING

Kl | ARd

Configure the project - Select scatter loading: Project — Options for Target — Linker.

Figure 2-2 Selecting Scatter Loading File

V.

Device] Target] Dutput] Listing] User ] C/C++ ] hsm Linker ]De]:-ug ] Utilities]

[ Lse Memory Layout from Target Dialog %40 Base: |

[~ Make RW Sections Position Independent R/O Base: |D;¢DEDI}I}DDI}
[~ Make RO Sections Position Independent
[ Dont Search Standard Libraries

[v¥ Report might fail" Conditions as Emors

R/W Base ||:x2nnn[mnn

disable Wamings: |

Scatt M7 - i
caller [\M7_TCM sct ~| J Edit...

Configure the project - Select CMSIS-DAP debugger: Project — Options for Target — Debug.
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Figure 2-3 Selecting Debugger
A=m ] Linker Utilities ]
| (¢ Ugse: WCMSIS-DAP Debugger | Seftings
® Configure the project - Debug Settings.
Figure 2-4 Debugger Setting
(W]
CMSIS-DAP Cortex-M Target Driver Setup
Debug ]Trace l Flazh Downlc-ad] Fack l
CMSIS-DAF - JTAG/SW Adapter SW Device
|CMSIS—DAP—NSLink j IDCODE Device Name
SWODIO : iy
Serial No: m &) (x2BAD1477  ARM CoreSight SW-DP
Firmware Version: |2.0.0 J
1 Port: | W/ v =
= |
Max Clock: | 10MHz -
o | e | | —
3:]ebug 2
i Cache Options Download Cptions

vV VvV v b #

® V V V @V

Connect: | Nomal b il 5 4S5 Y SRESETREC IR

[v Reset after Connect
| Log Debug Accesses I

[+ Cache Code
[v Cache Memory

I~ Verfy Code Download
[~ Download to Flash

Stop after Reset

Select the Access Ports: set APQ to CM7 and AP2 to CM4;
Select the same download options as those in the window;
Auto Detect: The system selects the most appropriate reset mode for the target device.

Hardware Reset: Executes a hardware reset by triggering the hardware reset signal.

nsing.com.sg

System Reset Request: Executes a software reset by setting the SYSRESETREQ bit. The Cortex-Mx core and

on-chip peripherals will be reset.

Vector Reset: Executes a software reset by setting the VECTRESET bit. Only the core will be reset.

Select the Connection and Reset options:

Normal: Stops the CPU at the currently executing instruction after connection.
Pre-reset: Executes a hardware reset before connecting to the device.

Under Reset: Keeps the hardware reset signal active when connecting to the device.

Configure the project - Flash Download Settings.

11
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Figure 2-5 Flash Download
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4

Start: |(15000000 | Size: |0x001ED000

Add Remave ‘

1.  Download Function:

2. RAM for Download Algorithm: Defines the address space used to load and execute the programming algorithm.
Typically, this address space is located in on-chip RAM;

3. Programming Algorithm: Included download algorithms

4. Note: This address is the maximum available address of the flash. The FLASH usage plan of the N32H78x chip
can be configured according to your actual usage. For example:CM7 occupies the address range: 0x15000000 -
0x15080000, CM4 occupies the address range: 0x15080000 — 0x151E0000.

2.1.2 CM4 Project Configuration
® Open the Keil project and create a new project;

® Configure the project - Select M4 device: Project — Options for Target — Device

Figure 2-6 Selecting M4 Device

Y N32H78x Series -]
=-*1E N32ZH735
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Cl N3ZHT785x ke T:CM4
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MSING
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® Configure the project - Select scatter loading: Project — Options for Target — Linker.
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® Configure the project - Select CMSIS-DAP debugger: Project — Options for Target — Debug.

Figure 2-8 Selecting Debugger
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¢ Use: |CMSIS-DAP Debugger
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Settings

® Configure the project - Debug Settings.

Figure 2-9 Debug Setting
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CMSIS-DAP Cortex-M Target Driver Setup

Debug ITrace | Flazh Dowruloadl Faclk I

Serial MNo: IDDmADDDDDﬂE
Firmware Version: IE.{H]

¥ Swil F‘urt:lsw vI
Manx Clod{:lml'u'IHz vI

% Automatic D etection

= Manual Configuration

~CMSIS-DAP - JTAG/SW Adapter — — SW Device
CMSIS-DAP-NSLink IDCODE | Device Mame | Move
SWDIO | ® w2BA01477  ARM CoreSight SW-DP Up |

D CODE: |

Device Mame: I

tdd | | Delete | | Update | 1 |+ [m02
- -~
%_bug e e e o < Cache Options Download Options

Connect: INurrnaI

Flles+: |VECTRESET |

¥ Cache Code

[~ Reset after Connect
[ Log Debug Accesses

[ Stop after Reset

¥ Cache Memony

[~ Verfy Code Download
[T Download to Flash

1.
2.

Select the Access Port: set AP2 to CM4;

13

Select the same download options as those in the window; Note: Select VECTRESET for M4.
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3. Select the Connection and Reset options:
® Configure the project - Flash Download Settings.
Figure 2-10 Flash Download
CMSIS-DAP Cortex-M Target Driver Setup *
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2.2 Download and Debugging

For CMSIS-DAP download and debugging, two Keil windows need to be opened. The debugging steps are as follows:

1. Open the M7 project code and select the M7 Configuration; then open the M4 project code and select the M4
Configuration. Compile and download the code to the chip for each core respectively.

2. Click the debug button for the M7 project code, and let the code run to the line below
RCC_EnableCM4(0x15080000) to ensure that the M4 core has been correctly released and is running;

3. Then start the debug session for the CM4 project, reset the CM4 core to the first line of code, and then step

through the code to the main() function;
Notes:

After the CM4 core is reset, it can only be debugged step-by-step to the main() function. If a software breakpoint is
set inside the main() function, it will not take effect. This issue is caused by Keil MDK534 failing to update the

breakpoint address.
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Notes:

1. The CM4 core can only start debugging after being released by the CM7 code;
2. Asystem reset of the CM7 core will cause the CM4 core (which is in the debug interface) to disconnect from the

debug session;

2.3 Using J-Link

For J-Link, Keil does not support dual-core synchronous debugging. You need to open two Keil windows: one

window selects the M7 Configuration, and the other selects the M4 Configuration.

2.3.1 J-Link Environment Configuration

1. Install the J-Link driver, and add Nations chips according to the document Process for Adding Nations Chips to
JLink Tools.

2. For J-Link versions V7.7 and above, no special addition is required during installation—it can be used directly
after installation.

3. For J-Link versions below V7.7, need to add the JLinkDevices.ref file to the directory: \Keil v5\ARM\Segger.
In this file, simply specify the installation path of J-Link, for example: *C:\Program Files\SEGGER\JLink\".

2.3.2 CM7 and CM4 Project Configuration
Based on the project created in the above Keil CMSIS-DAP process, both M4 and M7 Configurations need to select
J-Link/J-Trace Cortex in Project — Options for Target — Debug.
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Figure 2-12 Selecting Debugger

A=m ]Lin]-cer Debug ]Utilities]

i¥ QSIE: J-LINK / J-TRACE Cortex | | Settings

The reset executed during J-Link download is not related to the reset mode selected in Options — J-Link/J-Trace —
Settings — it only executes the reset process defined in the script file:\C:\Program

Files\SEGGER\Link\Devices\Nationstech\N32H78x_CM?7 .jlinkscript.

2.3.3 Download and Debugging
The steps are identical to those of CMSIS-DAP under Keil; for details, refer to Section 2.2 Download and Debugging.
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3 Notes on Debugging Issues

3.1 Summary of Common Issues

If users encounter failure to download or enter debugging, the following two solutions are available:

1. Power cycle the chip (power off and then power on again).
2. If the above solution does not resolve the issue, use the Nations host computer to pull up the BOOT pin, erase

the user code, and then power on the chip again.
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Version

Date

Notes

V1.0.0

2025-7-10

Initial version
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5 Disclaimer

This document is the exclusive property of NSING TECHNOLOGIES PTE. LTD. (Hereinafter
referred to as NSING). This document, and the product of NSING described herein (Hereinafter
referred to as the Product) are owned by NSING under the laws and treaties of Republic of Singapore
and other applicable jurisdictions worldwide. The intellectual properties of the product belong to
NSING Technologies Inc. and NSING Technologies Inc. does not grant any third party any license
under its patents, copyrights, trademarks, or other intellectual property rights. Names and brands of
third party may be mentioned or referred thereto (if any) for identification purposes only. NSING
reserves the right to make changes, corrections. enhancements, modifications, and improvements to
this document at any time without notice. Please contact NSING and obtain the latest version of this
document before placing orders. Although NSING has attempted to provide accurate and reliable
information, NSING assumes no responsibility for the accuracy and reliability of this document. It is
the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. In no event shall
NSING be liable for any direct, indirect, incidental, special, exemplary, or consequential damages
arising in any way out of the use of this document or the Product. NSING Products are neither intended
nor warranted for usage in systems or equipment, any malfunction or failure of which may cause loss
of human life, bodily injury or severe property damage. Such applications are deemed, Insecure Usage’.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, all types of safety devices, and other
applications intended to supporter sustain life. All Insecure Usage shall be made at user's risk. User
shall indemnify NSING and hold NSING harmless from and against all claims, costs, damages, and
other liabilities, arising from or related to any customer's Insecure Usage Any express or implied
warranty with regard to this document or the Product, including, but not limited to. The warranties of
merchantability, fitness for a particular purpose and non-infringement are disclaimed to the fullest
extent permitted by law. Unless otherwise explicitly permitted by NSING, anyone may not use,
duplicate, modify, transcribe or otherwise distribute this document for any purposes, in whole or in
part.
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