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Application note 

N32G430 series HSI Trim application note 

Introduction 

In practical product applications, HSI (High-Speed Internal) clocks are frequently used. However, 

when the accuracy of the HSI clock is insufficient, if left unaddressed, some modules may fail to 

function properly. In such cases, calibration of the HSI becomes necessary. 

This document outlines the process of calibrating the HSI using a HSE (High-Speed External) crystal 

or a LSE (Low-Speed External) crystal, aiming to adjust the HSI frequency to an appropriate range. 

This document applies to the N32G430 series of NSING Technologies. 
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1. HSI TRIM introduction 

The HSI (High Speed Internal) clock signal is generated by an internal 8MHz RC oscillator, which 

can be directly used as the system clock or divided by 2 to serve as the input for the PLL. The HSI 

RC oscillator offers the convenience of providing a system clock without requiring any external 

components. It’s startup time is shorter than HSE (High Speed External) crystal oscillator. 

Nevertheless, due to its relatively poor frequency accuracy, calibration is necessary for proper 

operation. 

This document introduces the calibration of the HSI (High Speed Internal) clock using either the 

HSE (High Speed External) clock or the LSE (Low Speed External) clock. 

2. Instructions for Using HSI TRIM 

In the application note project, the macro definitions "HSI_TRIM_BY_HSE" and 

"HSI_TRIM_BY_LSE" are used to select whether HSE or LSE will be employed for HSI 

calibration. 

If HSE is chosen for HSI calibration, the HSI_Triming_By_HSE function is utilized to capture the 

HSE/128 frequency using TIM2 (Timer Input Capture), subsequently calibrating the HSI. The 

default HSE frequency is 8MHz. 

If LSE is selected for HSI calibration, the HSI_Triming_By_LSE function is utilized to capture 

the LSE frequency using TIM2 (Timer Input Capture), subsequently calibrating the HSI. The 

default LSE frequency is 32.768KHz. 

Additionally, within the application note project, a configuration is set up to output the HSI 

frequency through pin PA8, allowing for the capture of the HSI frequency using an oscilloscope. 

If HSE or LSE fails to start, or if the calibration attempts exceed a predetermined limit, the function 

will return a failure status. 
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2.1  HSI TRIM Procedure 

The HSI calibration process using HSE follows these steps: 
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1. Configure the system clock source to HSI_PLL. 

2. Enable the HSE clock source and wait for it to stabilize. If a timeout occurs, return a failure. 

3. Wait for a period to ensure that the HSE clock source is running stably. 

4. Configure TIM2 to capture and calculate the HSE/128 frequency through TIM2 Channel 4. 

5. Adjust the HSI trim value based on the measured HSE/128 frequency deviation. 

6. If the measured HSI frequency deviation remains significant, repeat steps 4 and 5 until the 

measured HSI frequency falls within the acceptable deviation range. If a timeout occurs, 

return a failure. 

7. Upon completion of HSI calibration, exit the calibration process. 

 

The HSI calibration process using LSE follows these steps: 

1. Configure the system clock source to HSI_PLL. 

2. Enable the LSE clock source and wait for it to stabilize. If a timeout occurs, return a failure. 

3. Wait for a period to ensure that the LSE clock source is running stably. 

4. Configure TIM2 to capture and calculate the LSE frequency through TIM2 Channel 2. 

5. Adjust the HSI trim value based on the measured LSE frequency deviation. 

6. If the measured HSI frequency deviation remains significant, repeat steps 4 and 5 until the 

measured HSI frequency falls within the acceptable deviation range. If a timeout occurs, 

return a failure. 

7. Upon completion of HSI calibration, exit the calibration process. 
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3. Version history 

Version Date Modify 

V1.0.0 2023-11-12 Create a document 
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4. Notice  

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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