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Application Note

N32G43x N32L.43x N321.40x Series MSI Frequency Trimming
Application Notes

Introduction

This document describes the MSI frequency trimming method, Convenient for users to adjust the frequency of MSI

according to their actual needs during normal use.

This document is applicable to N32G43x N32L43x N32L40x series products of NSING.

All Rights Reserved
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1 Overview

After the multi-speed internal(MSI) RC oscillator of N32G43x&N32L43x&N32L40x is packaged by the packaging
factor or there may be a frequency offset problem after users produce reflow. For example, the maxium deviation
that may occur after reflow is about 2% of the nominal value. Because MSI frequency offset issues may cause
problems with the operation of peripherals using MSI as a clock source, it is necessary to correct the frequency of
MSI.

1/8 NSING Technologies Pte. Ltd.
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2 MSI trimming tutorial

2.1 Multi-speed internal (MSI) RC oscillator electrical characteristics

Table 2-1 MSI oscillator characteristics @

Symbol Parameter Condition Min Typ Max | Unit
Range O - 100 - KHz
Range 1 - 200 - KHz
Range 2 MSI Frequency after Factory - 400 - KHz
fvsi Range 3 calibration, done at Vpp=3.3V and Ta= - 800 - KHz
Range 4 27°C - 1 - MHz
Range 5 - 2 - MHz
Range 6 3.964 4(4) 4,14 | MHz
1% @4M
Ta=0to 85°C - - %
MSI oscillator frequency +1.2% @100k
Aremp (MSI) @)
drift over temperature +2%@4M
Ta=-40to0 105 °C - - %
+3% @100k
MSI oscillator frequency Range 0, V =1.8Vpp to 3.6V - 0.5/-1.5 - %
Dyop(MSI) @ drift over Vpp (reference
Range 6,V = 1.8Vpp to 3.6V - 0.5/-5 - %
is3V)
Range 0 /100k - 20 - us
Range 1 /200k - 12 - us
Range 2 /400k - 8 - us
MSI oscillator start-up
tsu(MSI) @) Range 3 /800k - 6 - us
time
Range 4 /1M - 10 - us
Range 5 /2M - 7 - us
Range 6 /4M - 6 - us
Range 0 /100k - 1.0 - uA
Range 1 /200k - 1.2 - uA
Range 2 /400k - 1.8 - uA

MSI  oscillator power
Ipp(MSI) &) Range 3 /800k - 3.2 - uA
consumption

Range 4 /1M - 6 - uA
Range 5 /2M - 9 - uA
Range 6 /4M - 16 - uA

1. Vop=3.3V, Ta=-40~105C unless otherwise specified.
2. This deviation range is the deviation of the oscillator after calibration;
3. Guaranteed by design, not tested in production.

4.  After Reflow, the frequency will drift, and the maximum drift value is about 2.0%.

NSING Technologies Pte. Ltd.
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2.2 Function Description

Function Prototype: void RCC_MSI_Trimming_Auto(void);

This function allows automatic trimming MSI without human intervention,mainly used to eliminate MSI frequency
offset problems caused by packaging plants during the packaging process.

Parameter Description: none

Return Value Description:none

Function Prototype: void RCC_MSI_Trimming_Value_Get_Manual(uint8_t* p_value);
This function can obtain the coarse and fine tuning values of the current MSI.
Parameter Description:

p_value[0]: return the current MSI coarse turning value,ranging from 0x00 to OxOF
p_value[0]: return the current MSI fine turning value,ranging from 0x00 to OxOF
Return Value Description:none

Function Prototype: MSI_TRIM_STATE RCC_MSI_Trimming_Manual(MSI_TRIM_MODE mode, \
MSI_TRIM_DIRECTION dir, uint8_t value);
This function can be used to manually and controllable adjust the MSI frequency mainly to eliminate the MSI
frequency offset problem caused during the reflow process of chip placement production.
Parameter Description:
Parameter mode: MSI_TRIM: select coarse turning MSI_OPT: select fine turning
Parameter type:  MSI_INC:increase MSI frequency MSI_DEC:decrease MSI frequency
Parameter value: Trimming value range to be changed 0x00~0xO0F
Note:The sum of the value of value parameter and the coarse or fine tuning values obtained through the function
void RCC_MSI_Trimming_Value_Get_Manual(uint8_t* p_value) cannot be greater than 0xOF
Return Value Description: MSI_TRIM_STATE can be of the following enumeration types
MSI_TRIM_SUCCESS: MSI frequency turning succeeded
MSI_TRIM_ERROR _MODE: Incorrect mode parameter passed in
MSI_TRIM_ERROR_DIR: Incorrect frequency turning direction parameter passed in
MSI_TRIM_ERROR_VALUE: Incorrect value parameter passed in

NSING Technologies Pte. Ltd.
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2.3 Using tutorials

NSING

Steps for using the RCC_MSI_Trimming.lib library.
Load RCC_MSI Trimming.lib to enter the project.

nsing.com.sg

2. Include the trimming.h header file.
3. Set the file paths for RCC_MSI Trimming.lib and RCC_MSI Trimming.h
4, Call the RCC_MSI Trimming function to complete the MSI trimming work.
Figure 1-1 Step for using the RCC_MSI_Trimming.lib library
File Edit View Project Flash Debug Peripherals Tools SYCS  Window Help
NS ad@ s @ o|eo|m % = = JE | B arec Fae a-le 0o e
i & L 2~ 0| ¥ eaeor EEIN K A
1| Project a ] main.c | _] RCC_MSITrimming.h &
4| 2% Project: RCC_ClockConfig =
b N32L40x -"n32140x.h" .
] o5 STARTUP “"log.n” 2. include the
-"RCC MS5I Trimming.h"
] startup_N32140x.s . . .
S5 ouss RCC_MSI_Trimming.h head file
|1 system_M32140%.c 40 int main(void)
EHES FWLB <1 Hf
. 42 - -GPIO InitType GPIO InitStructure;
1 misc.c a3 o - -
|1 N32L40x flash.c 44 . RCC_MSI Trimming RAutol):
) M32L40x_gpio.c 45 . . .
R — 6 log tnic(; 4. call the RCC_MSI_Trimming function
B 47 --log info("reseti\r\n"): - -
] m32040x _rec.c 8 TR
|1 N32040x usart.c 49 ../*.Output -MST -clock on-MCO -pin-*/
5 USER 50 . 'RCC_EnablehFE2PeripnClk (RCC AFE2 FERIPH GPIOR, ENABLE);
ij main.c 51 - -GPIO_InitStruct (8GPIO_InitStructure);
B ) 52 - -GPIO_InitStructure.Pin. - .- - - = GPIO_PIN_8;
N32L4D it 53 GPIO InitStructure.GPIO Mode = GPIO Mode AF PP;
=5 BSP 54 - -GPIO_InitStructure.GPIO Alternate = GPIC_AFE MCO; L
ij log.c 23 - -GPIO_InitPeripheral (GPIOR, ' &GPIO_InitStructure); 7
2 Lib 56 - “RCC_ConfigMeo (RCC_MCC_MST) :
[1 RCC_MSL_Trimming.lib 2; l ownile (1)7

1.load the

library

< | ]
[E] Project @B-J-Jks {} Func...| Oy Temp..|

RCC_MSI_Trimming.lib

1

Options for Target "N32L40x"

Device | Target | Dutput | Listing | User

~ Freg

]

C/CH | han

| Linker | Debug | Vtilities |

Folder Setup

|Saup Compiler Include Paths:

L fimware\CMS 1S core
LA Mfimware \N32L40e_std_periph_drivertinc

AN

AU Mimware\CMS1S devics
AWLTRY

N

.\bsptinc

3. set the file paths for
RCC_MSI_Trimming.lib and
RCC_MSI_Trimming.h

es

4

< [ Con| = C
coff|
Build Output i ok | cancdl | - .
Program Size: Code=21680 RCO-data=84 o
4 I
0K Cancel Defaults Hel, |
[ Build Output|mFind[n Files | | | ud
J-LINK / J-TRACE Cortex
4/8 NSING Technologies Pte. Ltd.
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2.4 Using Demo

Refer to chapter 2.2 to configure the project using the demo,to facilitate the observation of MSI frequency,
Configure MCO the enable MSI output in the program.

Figure 1-2 MCO output MSI frequency
1 D:\NS3602_Back\2.Deve \4.Des ations 0x Library.1.2.2\projects\,

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NS H@| 6 B9 e |mmmR|EEEE| @ Fae @-e o & &
= 20| ¥ 2 EEIN R
Praject L ] mainc | _] RCC_MSLTrimming.h v X
=% Project: RCC_ClockCenfig 31 % . Bversion-V1.2.1 -
-4 N32Ld0x 32 | -~
5 STARTUP :z :!@copyrignt Copyvright - (c) -2022, -Nations Technologies Inc. A1l rights reserved.

| startup_M32140xs

35 ade - "'n32140x.h"
=l CMSIS 36 Mlng.h"
ij systern_N32L40x.c 37 -"RCC MSI Trimming.h"
=5 FwLe EE
. 38
| ) misc.e 40 int main(void)
|1 N32L40x flash.c a1 =f
;j M32L40x_gpio.c 42 -+ -GPIO_InitType GPIO InitStructure; |
[ 43 BRI - .
o] N22Laox pwre 44 | ... .RCC_MST Trimming_Auto () : Conflgure MCO pin Output
[ N32140x rec.e -~ | .-
|1 N32040x_usart.c a6 log init():
=& USER 47 | - - -1og:i.nfo ("resethxr\n"); M SI freq Uency
ij main.c 48
49 <.} /* -Output -M5I-clock on-MCO-pin-*/
[ na2La0 it 50 | - |RCC_EnableRPB2PeriphClk(RCC_APB2_PERIPH GPICR, -ENABLE); =
= BSP 51 | - }GPIO_InitStruct (6GPIC_InitStructure): 1
] log.c 52 | -+ JGPIC_InitStructure.Pin- - -GPIC_PIN &;
2 Lib 53 | - - [GPIC_InitStructure.GPI0 Mode -GPIC_Mode AF FP:
. - o4 -+ pGPIO InitStructure.GPIC Alternate = GPIO AFE MCO;
() RCC_MSL_Trimming.lia 55 | .- |GPIO InitPeripheral (GPIOA, &GPIO InitStructure):
=141 - fRCC ConfigMco (RCC MCCO MSI):
57 <o owhile - (1) ;
s8 | [§ B
GEg
60 [/ **
B8l * . @brief - -Selects-M5I-as System-clock- source - and-configure HCLE, - PBCLE2
62 SR and - PCLEKl -prescalers.
€3 - -/
64 woid SetSysClockToMSI (void)
&5 {
&6 E -+ if (RESET -== RCC_GetFlagStatus (RCC_CTRLSTS5_FLAG MSIRD))
67T - {
68 [ - - - /% Enable -M5I and Config -Clock */
69 | - RCC ConfigMsi (RCC MSI ENABLE, RCC MSI RANGE 4M);
0| /* . Waits for MSI start-up-*/
Lo while (SUCCESS != RCC_WaitMsiStable());
T2 }
T
74 /* -Enable -Prefetch -Buffer  -*/
75 | -+ FLRSH PrefetchBufSet (FLASH PrefetchBuf_ EN):
T8
] | | _’I 77 <. f*.5elect -M5I-a=s-system- clock source - */ il
78 -~ RCC Config3vsclk(RCC 5YSCLE 5SRC M3I):
=] Project| @ Books | 4 Func...| Oy Temp..| || ¢ m +
Build Output .|
Program S5ize: Code=21680 RO-data=86% EW-data=12Z ZII-data=5380 =
F] r
ElBuild output | Ca Find In Files
fatal error: 'n32140x.h’ file not found J-LINK / J-TRACE Cortex
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Figure 1-3 MCO output MSI frequency waveform

4.02MHz
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3 Version history

Version Date Note

V1.0 2023-03-15 Create the 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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