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Summary

This article provides a quick guide on how to enable overdrive mode on the STM32N6 Discovery kit and

configure your project accordingly. It includes instructions and explanation on configuring overdrive mode,
responsible for changing the VDDcoRg's voltage to 0.89 V instead of the typical 0.80 V using
STM32Cube’s ecosystem. This allows the STM32N6570-DK to achieve its highest CPU and Neural-ART
accelerator (NPU) frequencies up to 800 MHz and 1 GHz, respectively.

Introduction

The overdrive mode on the STM32N6 board is a power and performance configuration that allows the
MCU to run at higher frequencies with optimized voltage scaling. This operation mode allows the
Cortex®-M55 core to run at up to 800 MHz by increasing the core voltage (VDDgorg) to 0.89 V through

the external SMPS (switched-mode power supply). This mode balances power and performance using

dynamic voltage and frequency scaling and is supported by the board’s power management design.

By default, the STM32NG6 uses the typical core voltage (VDDcorg= 0.8 V). To use its high-frequency

features, overdrive mode is a must. We use the STM32N6570-DK for this tutorial.

1. Hardware and OTP fuse

Moeqpoaa

The STM32N6570-DK uses external memories at 1.8 V voltage and relevant I/Os should be configured

from the 3.3 V default using firmware or software and OTP to get nominal speed.

Be aware that setting HSLV_VDDIOx and VDDIOxVRSEL bits while VDDIOx is in the 3.3V range

damages the device.

2P
This article provides a quick guide on what the STM32N6’s OTP bits are and how to Ll Ask Al
accordingly.
2. Software setup 4
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This article assumes you have installed STM32CubeMX (6.13 or later), the latest version of the
STM32N6 HAL driver, STM32CubeProgrammer (2.18 or later), and STM32CubelDE (1.18.0 or later). The
hardware used to showcase is the STM32N6570-DK and make sure you have it in DEV boot mode to

program the code:

Board Dev Boot configuration

1. Disconnect Doard to User computer (CHG)

[BooTO0 |
BOOTY
W oo
2. Sot DEV BOOT configuration —+ W eom —=| RESET |

S BOOT configue sioe - -
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3. Set JPZ 1o position 1-2

4, Connect board bo Liser computer (CHE) e

I
JPZ position 1-2 : SV-STLINK

Be sure to add the postbuild step to your STM32N6 project when using STM32CubelDE. This step can

be done by following the tutorial in this article.

3. STM32CubeMX configuration

Custom configurations in STM32CubeMX are required to set up the overdrive correctly.
Create a new project using the STM32CubeMX and select the [STM32N657X0H3Q]. Select the option to
use the [Secure Domain only].

3.1 Configure the GPIO pins

On STM32CubeMX, you need to turn on PF4 (usually turned off by default) to get the VDD oRg to 0.89
V (OVERDRIVE). This is shown in the Discovery kit schematic, on page 5.
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Locate the PF4 and configure it as GPIO_Output and use the label to name it SMPS ,ﬁf
Ask Al
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SPI3_NSS
SFIE_NSS
TIME_ETR
USARTZ _CK
GPIO_Input

GFID_Analog
GPID_EXTI4 |

| GPIO_Output (PF4) SMPS_OVD |

Also, locate the PO1 and configure it as GPIO_Output and use the label to name it GREEN_LED.

Resel_State
FMC_A23

XSPIM_P1_MCS2
GPIO_Imput

GPIO_Analog
EVENTOUT
GPIO_EXTI

We need to assign both GPIOs to be used by the FSBL.
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3.2 Configure the RCC and ICACHE
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The next step is to configure the RCC by enabling the MCO1 and MCO2 (automatically assigned to PA8

and PC9, respectively). By reproducing this step, we can later confirm the desired frequency output value

using an oscilloscope.
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Along with that, on the “Clock Configuration” tab, activate the following:
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Back to the “Pinout & Configuration” tab, you need to turn on the ICACHE feature to make the most out of
the overdrive mode.

Q e ICACHE Made and Configuration
R >

- i Runtime contexts:
g FSBL Application ExtMemLoader
N FSBL  Application ExtMemL... U U
O O O Mode |1-way (direct mapped cache) ~
i i i Secure Attribute [not secured
CORTEX_M55_5
GPDMAA O

3.3 Clock configuration

Since we already set the VDD org to 0.89 V, the next step shows the correct clock tree configuration to

have the maximum frequency output on the CPU, NPU, and AXISRAM3/4/5/6.

In STM32CubeMX’s “Clock Configuration” tab, follow according to the image below:

[ Ask Al
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4. Code configuration
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In the main.c file, you need to add a MX_GPIO_Init() function before the SystemClock_Config(). We

need to configure the correct tension on VDD oRg first, so that the clock value can be properly set up.

This way, we ensure the CPU’s correct operation.

Note: The duplicate MX_GPIO_Init() should not cause any problems.

/* USER CODE END 1 */
/* Enable the CPU Cache */

/* Enable I-Cache------------

SCB_EnableICache();

/* Enable D-Cache------------

SCB_EnableDCache();

/* MCU Configuration---------

HAL_Init();
/* USER CODE BEGIN Init */

/* Initialize all configured peripherals before the SysClock */

MX_GPIO_Init();
/* USER CODE END Init */

/* Configure the system clock */

SystemClock_Config();

/* USER CODE BEGIN SysInit */
/* USER CODE END SysInit */
/* Initialize all configured peripherals */

MX_GPIO Init();
MX_ICACHE_Init();
/* USER CODE BEGIN 2 */

5. Validation

[ Ask Al
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To see your application running, you can use the MCO2 pin configured before. This pin can be found in

the CN4 socket, as shown in the Discovery kit schematic (page 10), or at the TP2 and TP3 test points.

CN4
STMOD NSS/CTS STMOD#1-NSS/CTS I Y / STMOD#11-NT STMOD INT PCI1
STMOD MOSBTX ___STMODAZMOSSAX 213 13 127 STMOD#12.RST STMOD RST_PB3
STMOD MISOSRX ___STMOD#3-MISOSRX 3 | & 13 STMODWIS-ADC _STMOD ADC___—srion e
STMOD SCK/RTS STMOD#4-SCK/RTS I 11 STMOD#14-PWM____STMOD PWM PC7
512 % 5
| | 2 —1sv
PHY STMOD SCL STMOD#7.SCL V| 7 ? = :5’; 7 |||'5TMDD#1?-10 STMOD 101 _PDI3
PH7 STMOD 8 STMOD#8-MOSIS 5 [ s STMOD#1810 STMOD 102 __PFI
PC6 STMOD 9 STMOD#9 515 15[ STMOD#19-10 STMOD 103 _PBS
PC1 STMOD SDA STMOD? [05DA 10— 20 STMOD#20.10 STMOD 104 _PGO
Socket 10X2

Note: During the “STM32CubeMX Configuration” portion of this article, we configured the MCO2
frequency with a /10 divider. This modification allows us to measure the CPU frequency with most scopes

precisely.

The final wave should be something like the following:

§top |[H 10.0ns 5555 ) ‘D 0.00s T # @220 &)

B CHi MCO]
x
AX(1): -20.6ns
AY(1): 2.842V
BX(1): 4.4ns
BY(1): 2.889V
r 4 1 AX: 25ns
- Vpp1 Freq1 AY:  47.37mV
| 2a60v  40000MHz ) [AX BX 1/AX: 40MHz
= 1.00V =200V B = 5.00V B = 200mA P 0123 4567 . \ .
@ 1 0.00Vv 0.00V 0.00V -200mA 8 91011 12131415 | | N 1 N i & 10:45
Conclusion

In this article, we explored how to configure STM32N6 microcontrollers’ Overdrive mode, as well as how
to validate this change using simple methods and configurations. By adjusting the hardware to the
specific voltage settings and constraints, it is possible to ensure maximum performance and reliability of
your embedded applications.

i 2,
» Product page: Discovery kit with STM32N657X0 MCU
» Reference manual 0486: STM32N647/657xx Arm®-based 32-bit MCUs
o Data brief 5351: STM32N6570-DK - Discovery kit with STM32N657X0 MCU ,/’
o User manual 3249: Getting_started with STM32CubeN6 for STM32N6 series
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» Board schematic: MB1939-N6570-C02
* How to debug STM32N6 using STM32CubelDE - STMicroelectronics Community

STM32N6 series
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Lennart_Heske
Explorer - 8 months ago

Hello @B.Montanari ,

is it correct that on the NUCLEO board of the same MCU you'd have to use the internal SMPS through
the ACTVOS bit of the PWR_VOSC register instead of the BF4 GPIO config to select the overdrive power
mode? Are there any other substantial differences | should know of before trying to apply this strategy to
the NUCLEO version?

Kind regards,
Lennart Heske

Engineering student and hobbyist

Q 1reply 1 [

GoranDragovic
Associate Il - 18 hours ago

Have you managed to get overdrive to work with Nucleo? How did you achieve it?

In Nucleo Board schematic its not noted that the PWR_LP is tied to any pin ?
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