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Migration Guide

EN _N32G45x series to N32H47x_48x series migration guide

Introduction

This document primarily describes the differences in resources, hardware, and software between the N32G45x series and
the N32H47x_48x series, facilitating a rapid transition from the N32G45x series to the N32H47x_48x series for
development purposes.
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1 Overview

The N32G45x series are general-purpose MCUs from Nationalchip based on the Cortex-M4 core, while the N32H47x
and N32H48x series are the latest high-performance general-purpose MCUs also from Nationalchip, developed on

the Cortex-M4 core.

Compared to the N32G45x series, the N32H47x and N32H48x series have introduced new modules, optimized and

modified some existing module designs, and added new functionalities.
This guide primarily introduces the software differences between the two series of chips, with the following contents:

1. Resource Comparison: It mainly presents a comprehensive comparison of resources across the N32G45x,
N32H47x, and N32H48x series.

2. Hardware Comparison: It focuses on the differences in hardware design between the series.

3. Software Library: It introduces the file structure and content overview of the official Software Development
Kit (SDK) software library.

4. Module Overview: It provides an overview of the differences in various modules between the N32G45x series
and the N32H47x_48x series.

5. Software Differences:
a) Driver APIs: It provides a detailed comparison of the functions and input parameters of the driver APIs for
each module across the series.

b) Application Examples: It introduces the differences in application usage and points to note for each module.
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2.1 Comparison between N32G45x and N32H47x

The points to note are as follows:

1.
2.
3.

The N32G455CEQ7 does not support USBFSD.
2. N32G452 series only support 2 ADC, N32G455 and N32G457 series support 4 ADC.
The N32G452 and N32G455 series do not support the DVP and ETH modules.

N32H473CCU7/8
N32H473CEUT7/8
N32H474CCU7/8 | N32H473RCL7/8 |N32H473MCL7/8 [N32H473VCL7/8 [N32H473QCL7/8
part Number N32GasaCBIC/E | NSZSIIRBICIE | NSICASIMBICIE | Na2G#2vBICE | Ns2Gas20C/E [Na2H47IKCUTIB|  N32HATACEUTIS | N32HA73REL7IB [ N3ZHATSMELTIS | NSZHATSVELT/S [N32HATSQELT/S
N32GASSCBIC/E | oo c2omicE | N32GASTMCIE N32G4STVCIE N32G457QE  |N32H473KEU7/8 |  N32H473CCL7/8  |N32H474RCL7/8 |N32H474MCL7/8 [N32H474VCL7/8 [N32H474QCL7/8
N32H473CEL7/8 | N32HA474REL7/8 | N32H474AMEL7/8 |N32HA74VELT/8 [N32H474QEL7/8|
N32H474RCL7/8
N32H474REL7/8
Flash (KB) 128 [ 256 [ 512 | 128 | 256 | 512 | 128 | 256 | 512 | 128 [ 256 | 512 | 256 | 512 256 | 512 256 | 512 256 | 512 | 256 | 512 | 256 | 512 | 256 | 512
General SRAM (KB) | 80 | 144 [ 144 | 80 [144 | 144 [ 80 [ 144 | 144 | 80 [ 144 | 144 | 144 [ 144 112 | 160 112 | 160 112 | 160 | 112 | 160 | 112 | 160 112 | 160
CCM SRAM (KB) 0 32
Backup SRAM (KB) 0 4
CPU frequency ARM Cortex-M4F @144MHz,180DMIPS 1.8-3.6V/-40~105°C /125°C
‘Working environment 1.8~3.6V/-40~105°C ARM Cortex-M4F @200MHz, 250DMIPS
GTIML
GTIM2
GTIM3
TIM2 GTIM4
TIM3 GTIMS
General TIM4 GTIM6
TIMS5 GTIM?
GTIM8
g GTIM9
IS GTIM10
ATIM1
Advanced ¥:m§ ATIM2
ATIM3
! TIM6 BTIM1
Basic TIM7 BTIM2
LPTIM1
Low Power NO LPTIM2
SPIL
SPIL
SPI1 spu SPI2 spi2
SPI2 SPI3
SPI SPI2 SPI3
SPI3 Spis Spi4 Spi
SPI6 PI6 SPI5
SPIG
s 1252 1252
1253 1253
XSPI QSPI (4 line) XSPI (8 line)
12C1 12C1
Y cc e 122 12C2
8 12C4 12C3 12C3
5 12c4 12c4
g
= USARTL it
k= USART USART2
8 USART3 USARTS
5 USART4
E UART4 UART5
s UART ARTS UARTS UARTE
UARTS UART6 UART7
UARTY UART8
USB FS
Device 0 (1) /USBFS | USBFS USBFSD
FDCANL
CcAN o FDCAN2
FDCAN3(1)
SDIo NO SDIO NO
DVP 0 (3) /DVP NO
ETH 0 (3) /ETH NO
Memory
expansion|  FEMC NO FEMC
GPIO 37 [ 4] 51 65 80 o7 26 42138(2) [ 52 66 86 107
DMA 2 2
[Number of channels 16 Channel 16 Channel
12bit ADC 2 (2) /4 4
10Channel (2) 16Channel (2) 16Channel (2) /33 16Channel (2) 18Channel (2)
Number of channels 16Channel J22Channel Channel J38Channel J40Channel 13Channel 21Channel/20Channel (2) 26Channel 38Channel 45Channel 51Channel
12bit DAC 2 8
Number of channels 2Channel 8 (4 External/Internal + 4 Internal)
OPAMP1 PGAL
OPAMP2 PGA2
OPAMP/PGA OPAMPS rGAs
OPAMP4 PGA4
COMP1 COMP1
COMP2 COMP2
ggmgé COMP3 COMP3
comp Comps COMP4 COMP4
coMmPa COMP5 COMP5
COMP6 COMP6
COMP? COMP7
Algorithm support  [DES/3DES. AES. SHAL/SHA224/SHA256. SM1. SM3. SM4F. SM7. MDS. CRC16/CRC32. TRNG DES/3DES. AES. SHAL/SHA224/SHA256. SM3. SM4, MDS5. CRC16/CRC32. TRNG
Cordic NO Yes
FMAC NO Yes
Security protection Read-write protection (RDP/WRP) . storage encryption. partition protection. secure boot Read-write protection (RDP/WRP) . storage encryption. partition protection. secure boot
LQFP48 UQFN48
Package QENa8 LQFP64 LQFP80 LQFP100 LQFP128 UQFN32 LOFPag LQFP64 LQFP80 LQFP100 LQFP128
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N32G452CBIC/E N32G452RB/C/E N32G452MB/C/E N326452VB/C/E N32G452QC/E N32H482REL7 N32H4B2VEL7 N32H482ZELT
Part Number N32G455CBIC/E N32G4STRCIE N32G4SSMB/C/E N3264S5VB/C/E N32G457QE N32H4B7REL7 N32H4B7VELT N32H487ZELT
N32G455RB/C/E N32G457TMC/E N32G457VCIE <l
Flash (KB) 18 | 26 | sz | 128 | o | sz | 128 | s | si2 | ws | 2 | si2 s | s 512 512 512
General SRAM (KB) 80 I 144 | 144 80 I 144 I 144 80 I 144 I 144 80 I 144 I 144 144 I 144 160 160 160
CCM SRAM (KB) 0 32
Backup SRAM (KB) 0 4
CPU frequency ARM Cortex-M4F @144MHz,180DMIPS ARM Cortex-M4F @240MHz, 300DMIPS
Working environment 18-36V/-40-105°C 18-3.6V/-40-105°C
GTIM1
GTIM2
GTIM3
TIM2 GTIMA
General TIM3 GTIMS
TIM4 GTIME
TIMS GTIM7
GTIM8
GTIM9
_ GTIM10
E
£
ATIML
Advanced e ATIM2
ATIM3
Basic TIM6 BTIM1
TIM7 BTIM2
LPTIM1
Low Power NO LPTIM2
o
SPI1 SPI2 SPI3
SPI SPI2 SPI3 P14
SPI3 SPI4
SPI6 spis
SPI6
s 1282 1282
1283 1283
XsPI QSPI (4line) XSPI(8 line)
12c1 12C1
. s 12C2 12C2
. 22 12¢3 12¢3
8 12c4 12¢4
£
S
2 USART USART2
3 USART3 USART3
£ USART4
£
o
UART4 UARTS
UART4
UARTS UART6
UART 3:2;2 UART6 UART7
UART7 UART8
USB FS Device 0 (1) /USBFS USBFS USBFSD
USBHS Dual Role NO USBHS
CANL FDCANL
CAN CcAN2 FDCAN2
spio NO spio spio
VP 0 (3) DVP DVP
ETH 0 (3) [ETH ETH
Memory expansion FEMC NO No [ FEMC
GPI0 a7 [ 2 ] 51 65 80 o7 54 | 85 118
DMA 2 2
Number of channels 16 Channel 16Channel
12bit ADC 2(2) /14 4 4 4
10Channel (2) 16Chamnel (2) 16Channel (2) /33 16Channel (2) 18Chanel 2)
Number of channels /16Channel J22Channel Channel /38Channel /40Channel 26Chamnel 42Chamnel S1channel
12bit DAC 2 2
Number of channels 2Channel 2 External
OPAMP1
OPAMP2
OPAMP/PGA OPAMP3 NO
OPAMP4
COMP1
coMPL compz
comP2 comps
Ccomp COMP4 NO
CoMP3
COMPa COMP5
COMPG
COMP7
N DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5.
Algorithm support DES/3DES. AES. SHA1/SHA224/SHA256. SM1. SM3. SM4F, SM7. MD5. CRC16/CRC32, TRNG CRC16/CRC32. TRNG
Cordic No Yes
FMAC NO Yes
Security protection Read-write protection (RDPIWRP) . storage encryption. partition protection. secure boot Read-write protection (RDP/WRP) . storage encryption. partition
protection. secure boot
LQFPas
Package PSP LQFP64 LQFP80 LQFPL00 LQFP128 LQFPe4 LQFPL00 LQFPL44
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2.3 Comparison between N32H47x and N32H48x

N32H473CCU7/8
N32H473CEU7/8
N32H474CCU7/8 N32H473RCL7/8 | N32HA473MCL7/8 | N32H473VCL7/8 N32H473QCL7/8
Part Number N32H482REL7 N32H482VEL7 N32H482ZEL7 N32H473KCU7/8 N32H474CEU7/8 N32H473REL7/8 | N32H473MEL7/8 | N32HA473VEL7/8 N32H473QEL7/8
N32H487REL7 N32H487VEL7 N32H487ZEL7 N32H473KEU7/8 N32H473CCL7/8 N32H474RCL7/8 | N32HA74AMCL7/8 | N32H474VCL7/8 N32H474QCL7/8
N32H473CEL7/8 N32H474REL7/8 | N32HA7AMEL7/8 | N32HA474VEL7/8 N32H474QEL7/8
N32H474RCL7/8
N32H474REL7/8
CPU frequency 1.8~3.6V/-40~105°C 1.8~3.6V/-40~105°C /125°C
Working environment ARM Cortex-M4F @240MHz, 300DMIPS ARM Cortex-M4F @200MHz, 250DMIPS
Flash (KB) 512 512 512 256 512 256 512 256 512 256 512 256 512 256 512
Total SRAM General SRAM 160 160 160 112 160 112 160 112 160 112 160 112 160 112 160
(KB) CCM SRAM 32 32
Backup SRAM 4 4
ATIM1 ATIM1
ATIM ATIM2 ATIM2
ATIM3 ATIM3
GTIML GTIM1
GTIM2 GTIM2
GTIM3 GTIM3
GTIM4 GTIM4
GTIM5 GTIMS5
5 GTIM GTIM6 GTIM6
E GTIM7 GTIM7
= GTIM8 GTIM8
GTIM9 GTIM9
GTIM10 GTIM10
BTIM1 BTIM1
BTIM BTIM2 BTIM2
LPTIM1 LPTIM1
LPTIM LPTIM2 LPTIM2
SPI1 SPi SPIL SPiL
SPI2 SPI2 SPI1 SPI2 SPI2
SPI3 SPI2 SPI3
SPI/12S SPI3 SPI3
SP14 SPI3 SPl14
Spia sPis SPi6 Spi4 sPis
SPI6 SPI6
SPI6 SPI6
1282 1282
128 1283 1283
12C1 12C1
o e 122 12c2
§ 12C3 12C3
5 12C4 12C4
E
=
% USART1 USART1
154 USART2 USART2
S USART USART3 USART3
E USART4 USART4
3
UARTS UARTS
UART6 UART6
UART UART7 UART7
UART8 UART8
USB FS Device USBFS USBFSD
JUSB HS DualRole| USBHS NO
FDCAN1
FDCAN Eggﬁm; FDCAN2
FDCAN3(1)
Ethernet ETH NO
XSPI XSPI XSPI
Memory expansion FEMC No | FEMC No | FEMC
sSDIO sSDIO NO
Human-machine interaction| DVP DVP NO
GPIO 54 [ 85 [ 118 26 [ 42138(2) [ 52 [ 66 [ 86 [ 107
DMA 2 2
Number of channels 16Channel 16 Channel
12bit ADC 4 4 4 4 4 4 4 4 4
Number of channels 26Channel 42Channel 51Channel 13Channel 21Channel/20Channel(2) 26Channel 38Channel 45Channel 51Channel
12bit DAC 2 8
Number of channels 2 External 8 (4 External/Internal + 4 Internal)
PGAL
PGA2
OPAMP/PGA NO PGA3
PGA4
COMP1
COMP2
COMP3
COMP NO COMP4
COMPS
COMP6
COMP7
. DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4.
Algorithm support MD5. CRC16/CRC32. TRNG DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32. TRNG
Cordic Yes Yes
FMAC Yes Yes
Security protection Read-write protecgpn (RDP/\.NRP) ~ storage encryption. Read-write protection (RDP/WRP) . storage encryption. partition protection. secure boot
partition protection. secure boot
P UQFN48
ackage LQFP64 LQFP100 LQFP144 UQFN32 LQFP8 LQFP64 LQFP80 LQFP100 LQFP128
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3 Hardware Differences

3.1 Power Supply

Comparison between the N32H47x/48x Series and the N32G45x Series, the main design difference lies in the VREF+
power supply.

N32H47x/48x Series (VREF+ Reference Voltage):

® \When using the built-in reference source VREFBUF for VREF+, it is recommended to place a 0.1uF and a 1uF
capacitor close to the VREF+ pin.

® When VREF+ is powered externally, it is recommended to place a 0.1uF and a 10uF capacitor close to the
VREF+ pin.

3.2 Boot Pins

N32G45x Series; BOOTO0, BOOT1.
N32H47x/48x Series;: BOOTO.

3.3 ADC Converter

N32G45x Series:

With an ADC input clock of 72MHz, the ADC fast channel sampling rate does not exceed 5Msps, and the
ADC slow channel sampling rate is recommended to not exceed 2.5Msps.

N32H47x/48x Series:

With an ADC input clock of 80MHz, the ADC fast channel sampling rate does not exceed 4.7Msps, and the
ADC slow channel sampling rate is recommended to not exceed 2.5Msps.

3.4 10 Voltage Tolerance

N32G45x Series:

FT: Tolerates 5V; TTa: Tolerates 3.3V, supports analog peripherals; TC: Standard 3.3V 1/O.
N32H47x/48x Series:

FT: Tolerates 5V; FTa: Tolerates 5V, supports analog peripherals.

3.5 Operational Amplifiers

N32G45x Series:

Embeds up to 4 independent operational amplifiers (OPAMP) with various working modes such as external
amplification, internal follow-up, and programmable gain amplifiers (PGA).

N32H47x Series:

Contains 4 flexible programmable gain amplifiers (PGA) with output options internally connected to ADC
or COMP input channels, external amplification is not supported. For details, see the pin multiplexing definitions in
the corresponding datasheet.

N32H48x Series:

Does not support operational amplifiers.

7 Nations Technologies Inc.
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3.6 TSC Touch Sensor

N32G45x Series:

Supports a maximum of 24 capacitive touch channels.
N32H47x/48x Series:

Does not support TSC touch functionality.

3.7 Super High-Resolution Timer (SHRTIM)

N32G45x Series:
Does not support a super high-resolution timer.
N32H47x/48x Series:
N32H47x supports one super high-resolution timer. N32H48x does not support it.

3.8 CAN

N32G45x Series:

Supports 2 CAN bus interfaces compatible with specifications 2.0A and 2.0B (active). Full pin mapping is
not supported.

N32H47x/48x Series:

Supports up to 3 FDCAN, compatible with CAN 2.0A/B and CAN FD protocols, and Bosch protocols that
are non-1SO standard. Full pin mapping is supported.

3.9 U(S)ART

N32G45x Series:

Supports 3 universal synchronous/asynchronous receivers/transmitters (USART1, USART2, and USART3)
and 4 universal asynchronous receivers/transmitters (UART4, UARTS5, UART6, UARTY). Full pin mapping is not
supported.

N32H47x/48x Series:

Supports 4 USARTs (USART1, USART2, USART3) and 4 UARTs (UART4, UART5, UART6, UARTY).
Partial pin mapping supports full pin mapping.

3.1012S

N32G45x Series:
Only supports half-duplex communication.
N32H47x/48x Series:

Supports full-duplex communication.

3.11 XSPI

N32G45x Series:
Supports Single SPI, Dual SPI, Quard SPI modes.
N32H47x/48x Series:

8 Nations Technologies Inc.
Tel: +86-755-86309900
Email: info@nationstech.com
Address: Nations Tower, #109 Baoshen Road, Hi-tech Park North.
Nanshan District, Shenzhen, 518057, P.R.China



NQtion V:“ www.nationstech.com

Supports Single SPI, DUAL SPI, QUAD SPI, Dual-QUAD, OCTAL SPI modes.

3.12DVP

N32G45x Series:

Supports up to a 14-bit traditional synchronous parallel interface.

N32H47x/48x Series:

Supports an 8-bit, 10-bit, 12-bit, and 16-bit configurable traditional synchronous parallel interface.

3.13USB_HS DualRole

N32G45x Series:

Does not support USB High-Speed Dual Role (USB HS Dual Role).
N32H47x/48x Series:

Embeds a USB HS Dual Role interface supporting both Host and Device modes.
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4 Software Differences

4.1 Introduction to Software Libraries

Nations will provide an official development kit, which includes SDK software libraries, data manuals, user manuals,
usage guides, application notes, and other materials. The file structure of the SDK software library is as follows:

Folder Subfolder 1 Subfolder 2 Instructions
Kernel file: Must be added to the
application project
Startup file and system configuration file:

Must be added to the application project
inc .hand .c Files of Standard Firmware
Libraries for Each Module: Select module
src drivers based on actual application
requirements

inc Security Algorithm Library: Select based
lib on actual application requirements
inc USBFS Library: Select based on actual
lib application requirements
device USBHS Library: Select based on actual
driver application requirements.
host (Note: N32G45x does not have this
folder)
N32H47x_48x does not have the
aforementioned USBHS folder

File System (for USB examples in the
SDK): Select based on actual application
fat_fs src requirements.

(Note: N32G45x does not have this
folder)

FreeRTOS Operating System (for
middlewares Ethernet examples in the SDK): Select
FreeRTOSv202212.01 Source  |based on actual application requirements.
(Note: N32G45x does not have this

folder)

IwlIP Dedicated Protocol Stack for

Ethernet: Select based on actual
Iwip-2.2.0 src application requirements.
(Note: N32G45x does not have this

folder)

Board-Based Print and Delay
bsp Configurations: Select based on actual
application requirements
projects n32xxxx_EVAL Typical Application Examples for Each

Module: Select module example
references based on actual application

requirements

core

CMSIS
device

n32xxxx_std_periph_driver

firmware

n32xxxx_algo_lib

n32xxxx_usbfs_driver

n32xxxx_usbhs_driver

rt-thread /

examples

10 Nations Technologies Inc.
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Each module drivers (n32xxxx_std_periph_driver) :

» firmware » n32hd7x 48x std periph driver » src

s

=i

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
|
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

| misc.c

| n32h47x 48x adc.c

| n32hd7x 48x comp.c
| n32h47x 48x cordic.c
| n32hd7x_48x_cre.c

| n32hd7x 48x dac.c

| n32h47x 48x dbg.c
| n32hd7x 48x dma.c
| n32hd7x 48x dvp.c

| n32h47x 48x eth.c

| n32hd7x 48x exti.c

| n32h47x 48x fdcan.c
| n32h47x 48x femc.c
| n32hd7x 48y flash.c
| n32h47x 48x fmac.c

n32h47x_48x_gpio.c

| n32hd7x 48x i2c.c

| n32h47x 48x iwdg.c
| n32hd7x 48« ptim.c
| n32h47x 48x_pga.c

| n32h47x 48x pwr.c

| n32hd7x 48« rec.c

| n32h47x 48x rtcc

| n32h47x 48x sdio.c

| n32hd7x 48y shriim.c
| n32h47x 48x spi.c

| n32h47x_48x_tim.c

| n32hd7x 48x usart.c
| n32h47x 48x vrefbuf.c
| n32hd7x 48x wwdg.c
| n32h47x 48x xspic

11

EAHE

2024/4/10 19:06
2024/4/18 18:55
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/12 11:21
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/12 11:18
2024/4/10 19:06
2024/4/10 19:06
2024/4/10 19:06
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Each module Demos (n32xxxx_std_periph_driver) :

» projects » n32hd7x 48x EVAL » examples

s

EfF A=
AD GP BSTIM 2024/4/29 10:28
ADC 2024/4/29 10:28
ALGO 2024/4/29 10:28
comp 2024/4/29 10:28
CORDIC 2024/4/29 10:28
Cortex-M4F 2024/4/29 10:28
CRC 2024/4/29 10:28
DAC 2024/4/29 10:28
DMA 2024/4/29 10:28
Dvp 2024/4/29 10:28
ETH 2024/4/29 10:28
EXTI 2024/4/29 10:28
FDCAN 2024/4/29 10:28
FEMC 2024/4/29 10:28
Flash 2024/4/29 10:28
FMAC 2024/4/29 10:28
GPIO 2024/4/29 10:28
12C 2024/4/29 10:28
125 2024/4/29 10:28
IWD3 2024/4/29 10:28
LPTIM 2024/4/29 10:28
NVIC 2024/4/29 10:28
PGA 2024/4/29 10:28
PWR 2024/4/29 10:28
RCC 2024/4/29 10:28
RTC 2024/4/29 10:28
sDio 2024/4/29 10:28
SHRETIM 2024/4/29 10:28
SPI 2024/4/29 10:28
USART 2024/4/29 10:28
USEFSD 2024/4/29 10:28
USBHS 2024/4/29 10:28
VREFBUF 2024/4/29 10:29
WwDa 2024/4/29 10:29
K5PI 202474729 10:29

4.2 Module Overview

The following table provides an overview of the differences between the modules of the N32G45x series and the

12 Nations Technologies Inc.
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N32H47x_48x series. In the section titled "Detailed Comparison of Module Driver APIs and Points for Attention,"
modules with minor differences will showcase detailed comparisons of the driver API functions and input parameters.
For modules with significant differences or new additions that are difficult to compare in detail, only usage guidelines
and points for attention are provided. It is recommended to refer to the SDK examples for application development.

N32G45x series | N32H47x_48x series Overview of Differences

RCC RCC System Modules with Significant Differences

PWR PWR System Modules: Minor differences with some new features added

FLASH FLASH FLASH Module: Minor differences with some new features added

GPIO GPIO GEIO Basic and Remapping Configurations: Significant differences
with some new features added

MISC MISC System Modules: Consistent functions, direct replacement possible

ADC ADC Significant differences with multiple new features added

BKP - BKP Module has been removed

The N32G45x series only supports CAN 2.0A/B, while the

CAN FDCAN N32H47x_48x series supports FDCAN, resulting in significant
differences

COMP COMP Minor differences.

CRC CRC Minor differences.

DAC DAC Significant functional differences with multiple new features added.

DBG DBG The N32H47x_48x series supports SHRTIM debugging.

Minor differences with new burst function and some channel request

DMA DMA . :
mapping differences.
DVP DVP Significant functional differences.
IP has been upgraded. Ethernet functionality is unaffected, but driver
ETH ETH . . S .
functions and example project code have significant differences.
The difference is smaller, the number of external interrupt lines
EXTI EXTI increased from 22 to 32, and the external interrupt supports full pin
mapping.
12C 12C The 12C of the N32G45x series does not support FIFO transmit and
receive functions, while the N32H47x_48x series does.
The N32G45x series does not support freeze, while the
IWDG IWDG N32H47x_48x series does.
OPAMP PGA I\/_Iodule naming has been changed, resulting in significant functional
differences.
QSPI XSPI Module naming has been changed. The N32HA47x_48x series
13 Nations Technologies Inc.
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supports 8-line mode, with significant example differences.

The N32G45x series does not support reference clock input. BKP
and RTC are separate modules. The N32H47x_48x series supports

RTC RTC reference clock input, with BKP and RTC merged into one module,
supporting intrusion interrupt connection to EXTI19.
Minor differences in module functionality, with some register bit
SDIO SDIO definitions adjusted. The SDK has added some interface API

functions.

The N32G45x series supports 3 SPI interfaces (SP11~SP13), with 2
I12S interfaces sharing SP12 and SPI3. The N32H47x_48x series
supports 6 SPI interfaces (SP11~SPI6), with 2 12S interfaces
sharing SP12 and SPI3.

SPI SPI The SPI of the N32G45x series does not support FIFO
functionality, while the N32H47x_48x series does.

The 12S audio sampling frequency configuration range of the
N32G45x series is from 8KHz to 96KHz, while that of the
N32H47x_48x series is from 8KHz to 192KHz.

One additional brake line has been added. Separate enable and
polarity control bits for brake sources have been added. Bidirectional
TIM TIM brake 10 functionality has been added. More brake sources have
been added. Encoder mode has been added. Significant changes in
interconnectivity.

TSC - The TSC module has been removed.

USART USART Minor differences with some new features added.

The window value for N32G45x is 7-bit, while it is 14-bit for

WWDG WWDG N32H47x_48x.

ALGO ALGO g’gi ;:L\aeg iirse((a:?lila'lpsulated into a library, and interface functions can
USBES USBESD IS\iII[(:[(:(L;Irt:S Sg/r:tiar}?legs; :(;:gn changed. The N32H47x_48x series
- USBHS Add USBHS module

- CORDIC Add CORDIC module

- FEMC Add FEMC module

- FMAC Add FMAC module

- LPTIM Add LPTIM module

- SHRTIM Add SHRTIM module

- VREFBUF Add VREFBUF module

14 Nations Technologies Inc.
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4.3 Detailed Comparison of Module Driver APIs and Points for Attention
43.1 RCC

Clock control is a system module, and there are significant design differences between the N32G45x series and the
N32H47x_48x series. It is recommended that users directly refer to the N32H47x_48x series examples. Before
entering the main function, the functions in system_n32h47x_48x.c will be automatically called to initialize the clock.
Users can select different clock sources and system clock frequencies through the following macro definitions:

Select system clock
faetine frequency by MCU
it dotin series

) || defined (N32HABT)

Select system clock
source

Meanwhile, the example project code for "RCC_ClockConfig" in the RCC module also provides configurations for
other system clocks for reference. Depending on the macro definitions, the system clock source can also be configured
as SHRTPLL or USB240M.

[ nain o
B

5 [ nazhdrx 48x it m'

NATIONS products and technologies shall not be used for or incorporated
* whose manufacture, use, or sale is prohibited under any applicable domestic
* User shall comply with any applicable export control laws and regulations p:
* the governments of any countries assercing jurisdiction over the parties or

log_init(); /* should reinit after sysclk changsd */
log_info(" oy ;
log_info("is:\n", msg);
RCC_GetClocksFregValue (§RCC_ClockFreq) ;

log_info(’ n", RCC_ClockFreq.SysclkFreg) : L
log_info(’ RCC_ClockFreq.HclkFreq) ;
log_infa(" RCC_ClockFreq.PclklFreq) ;

log_info(" RCC_ClockFreq. Pclk2Freq) ;

1

*\*\version v1.0.0
int main(void) *\*\eopyright Copyright (c) 2023, Nations Technologies Inc. All rights reserve

#ifndef 3 <
#define _ N3 <
#ifdef _ cplusplus

exvern "C" {
#endif

{
T PrintfClockInfo("After

/*** Select one
Fl#if S5YSCLE_SOURCI
/* Method 1

SetSysClockToHST ()
PrintfClockInfo(
#elif SYSCLK_SOURC
/* Method 2 */
SetSysClockTeHSE

ion methods ***/

/* Method 3
SetSysClockToPLL (RCC_PLL_SRC_HSE, .
P

PrintfClockInfo(
#elif SYSCLK_SOURC!
/* Method 4 */
SetSysClockToSHR
PrintfClockInt
#elif SYSCLK_SOURC
/% Method 5 */
SetSysClockToUSBHSZ40M ()
PrintfClockInfo(
[-#endif

bW o

YSCLE_SOURCE_PLL /*select sysclk source */

void NMI_Handler(void) ;

void HardFault Handler (void) ;
void MemManage Handler (void)
void BusFault_Handler (void) :
void UsageFault_Handler(void) :

/* Output HSE clock on MCO pin */
RCC_EnableRHB1PeriphClk(RCC_AHB_PERIPHEN GPIOR, ENABLE);
RCC_EnableAPB2PeriphClk(RCC_APB2_PERIPH_AFIO, ENABLE):

GPIO_InitStruct (&GPIC_InitStructure); void SVC_Handler(void);
GPIO_InitStructure.Pin = GPIO_PIN_7: void DebugMon_Handler(veid);
GPIO_InitStructurs.GPIC Mode = GPIC_MODE_AF_PP; void PendSV_Handler(veid);

void SysTick Handler(void);

GPIO_InitStructure.GPIC_Alternate = (uint32 _t) .13/ |
void RCC_IRQHandler (void) ;

GPIO InitPeripheral(GFIOA, &GPIC InitStructurs);

/* 1f the MCO selects PLL, SHRTPLL or USBH5240M, the prescaler can be configured first */
RCC_ConfigMcoClkPre (RCC_MCO_PLLCLK DIV1O) ;
/* Select the corresponding MCO clock source */
RCC_ConfigMcol (RCC_MCO_SYSCLE) :

[l#ifdef _ cplusplus

L#endif /* _ N32H4TX_48X_IT H _ */
while (1};
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If there are any other specific application requirements, users can configure the clock according to the following
clock tree with detailed reference to the user manual:

Legand:
HSE = High-wpeed sxtarnal clock sigaal
HS1= High-spesd imermal clock sigmal
LSE = Low-spesd axtwral clock signal
ST = Low-spoed intermal clock sigmal

12525_CLENN

ETH_MI_TX_CLE

HSE

HSL

SHRTPLLERC

HsI

N
1 # CLEF/16384)(CLER +1)'4 SEHRTPLL 1o SHETIM

TENG_CLE 1M

ADCLLHE CLE 1M

LI

B PLMLERCT s

FLLOUT

ETH_RMI_REF_CIK

ETH_MI_R3_CLE

MCo2 [

MCOL [
= LSI
- LSE

}- SYSCLE

- L&
t= L5E

MCO2

b= SYSCLE
— H5L

— H3E

ot mii_tx_clk

aty_mii mx_clk

s ik

EClE w
SACSDIVUSBHSETH

PCLEl o
AP paripherals
GTM1234/567_CLE
BTIMI72_CLE

LPTIMIZ_CLE

PCLEX o
APE2 paripberals
GTIMES10_CLE
ATIM123_CLE
ATIMCLESEL
USBESSEL
HEE vssms | -
oL USBES_CLE(S0M)
—| USBOHS_45M
USEPLLSEL uroE- USEFS_CLE(#5M)
SHRTPLL USEPLLPRES
23..413 [USBPLL_DIVECLE
FLL - USEFSSEL

FDCAM_CLE

432 PWR

The following table compares the driver API functions of the PWR module between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code calling the PWR module driver API
functions can be replaced according to the table below:

o APl name Is the API . ;

API description - Difference declaration
N32G45x series N32H47x_48x series consistent

PWR reset void PWR_Delnit(void) void PWR_Delnit(void) YES None

RTC and backup|void . .

register access is|PWR_BackupAccessEnable(FunctionalS \é%%) PWR_BackupAccessEnable(FunctionalState YES None

enabled tate Cmd)

PVD Enable \(/:?T'%) PWR_PvdEnable(FunctionalState void PWR_PvdEnable(FunctionalState Cmd) YES None
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Configure PVD

threshold gear

void PWR_PvdRangeConfig(uint32_t
PWR_PVDLevel)

void PWR_PVDLevelConfig(uint32_t level)

www.nationstech.com

The function name and input
parameter PWR_PVDLevel
are inconsistent:

N32G45x serial parameter:
PWR_PVDRANGRE_2V2
PWR_PVDRANGRE_2V3
PWR_PVDRANGRE_2V4
PWR_PVDRANGRE_2V5
PWR_PVDRANGRE_2V6
PWR_PVDRANGRE_2V7
PWR_PVDRANGRE_2V8
PWR_PVDRANGRE_2V9
N32H47x_48x serial
parameter:
PWR_PVD_LEVEL_2V18
PWR_PVD_LEVEL_2V28
PWR_PVD_LEVEL_2V38
PWR_PVD_LEVEL_2V48
PWR_PVD_LEVEL_2V58
PWR_PVD_LEVEL_2V68
PWR_PVD_LEVEL_2V78
PWR_PVD_LEVEL_2Vv88
PWR_PVD_LEVEL_1V78
PWR_PVD_LEVEL_1Vv88
PWR_PVD_LEVEL_1Vv98
PWR_PVD_LEVEL_2V08
PWR_PVD_LEVEL_3V28
PWR_PVD_LEVEL_3V38
PWR_PVD_LEVEL_3V48
PWR_PVD_LEVEL_3V58

NO

Configure PVD
detection source

void
PVD_source)

PWR_PVDSourceConfig(uint32_t

NO N32G45x series does not have

this API

Wakeup pin enable

void
PWR_WakeUpPinEnable(FunctionalStat
e Cmd)

void  PWR_WakeUpPinEnable(uint32_t
FunctionalState Cmd)

NO
N32H47x_48x series add input
parameters pin:
WAKEUP_PINOEN
WAKEUP_PIN1EN
WAKEUP_PIN2EN
WAKEUP_PIN3EN
WAKEUP_PIN4EN
WAKEUP_PINSEN

pin,

Configure wakeup|

pin polarity

void  PWR_WakeUpPinPolarity(uint32_t
WAKEUP_PIN_POL polarity)

NO N32G45x series does not have

this API

pin,

Enable wake
peripherals

up|_

void PWR_WakeUpPeriphEnable(uint32_t periph,

FunctionalState Cmd)

NO N32G45x series does not have

this API

Enter STOP mode

void PWR_EnterStopState(uint32_t
PWR_Regulator, uint8_t
PWR_STOPENtry)

void
PWR_Regulator, uint8_t PWR_STOPEntry)

PWR_EnterSTOPMode(uint32_t

NO Function name and input
parameters

PWR_Regulator are
inconsistent:
PWR_REGULATOR_ON—P

WR_REGULATOR_NORMA
L

Eneter SLEEP mode

void PWR_EnterSLEEPMode(uint8_t
SLEEPONEXIT, uint8_t
PWR_STOPEntry)

void

PWR_EnterSLEEPMode(PWR_SLEEPONEXIT_
uint8_t

STATUS SLEEPONEXIT,
PWR_SLEEPPENtry)

NO The input parameters are
inconsistent:

SLEEPONEXIT:
0—PWR_SLEEP_NOW
1—PWR_SLEEP_ON_EXIT
PWR_SLEEPPENtry:
PWR_STOPENTRY_WFI—P
WR_SLEEPENTRY_WFI
PWR_STOPENTRY_ WFE—
PWR_SLEEPENTRY_WFE

Enter STOP2 mode

void
PWR_STOPENtry)

PWR_EnterSTOP2Mode(uint8_t|

NO N32H47x_48x series does not

have this API

Enter STANDBY

mode

void PWR_EnterStandbyState(void)

void PWR_EnterSTANDBY Mode(void)

NO Function names are

inconsistent
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NO
Input parameterPWR_FLAG
are inconsistent:
N32G45x serial parameter:
PWR_WU_FLAG
PWR_SB_FLAG
PWR_PVDO_FLAG
PWR_VBATF_FLAG
N32H47x_48x serial
FlagStatus PWR_GetFlagStatus(uint32_t|FlagStatus PWR_GetFlagStatus(uint32_t parameter:
Get PWR status PWgR_FLAG) g ( P\NgR_FLAG) g ( PWR_FLAG_WKUPO
PWR_FLAG_WKUP1
PWR_FLAG_WKUP2
PWR_FLAG_WKUP3
PWR_FLAG_WKUP4
PWR_FLAG_WKUP5
PWR_FLAG_WKUPP
PWR_FLAG_STANDBY
PWR_FLAG_PVDOUT
PWR_FLAG_VBAT
NO
Input parameter PWR_FLAG
are inconsistent:
N32G45x serial parameter:
PWR_WU_FLAG
PWR_SB_FLAG
N32H47x_48x serial
. . parameter:
Clear PWR status | !9 PWR_ClearFlag(uint32_t\, i pwR_ClearFlag(uint32_t PWR_FLAG) PWR_CLR_WKUPO
PWR_FLAG) - - - PWR_CLR_WKUP1
PWR_CLR_WKUP2
PWR_CLR_WKUP3
PWR_CLR_WKUP4
PWR_CLR_WKUP5
PWR_CLR_WKUPP
PWR_CLR_STANDBY
PWR_CLR_VBAT
BKR voltage| void PWR_ConfigBKROutput(uint32_t NO N32G45x series does not have
regulation voltage_output) this API
void  PWR_EnablelWDGReset(FunctionalState NO N32G45x series does not have
Enable IWDG reset |- Cmd) this API
Configure Standb void NO .
modeg BRPSRAI\)I/ - PWR_EnableBKPSRAMRetainInStandbyMode(F N32G45x series does not have
’ . this API
remains unctionalState Cmd)
Configure Vbat void NO .
modeg BRPSRAM|- PWR_EnableBKPSRAMRetainInVbatMode(Func N32G45x series does not have
’ . this API
remains tionalState Cmd)
Enable LSE noise void S . NO N32G45x series does not have
o - PWR_EnableLSENoiseMitigation(FunctionalState :
mitigation this API
Cmd)
Enable LSE_CSS void ; NO N32G45x series does not have
- - - PWR_EnableLSECSSCrystalInt(FunctionalState :
interrupt c this API
md)
Bypass LSE CSS void . S NO N32G45x series does not have
high limit - P_\NR__Co_nflgLSECSSBypassH|ghL|m|t(umt32_t this API
gnlimi high_limit 15
gh_limit)
Configure RTC void NO .
source  switchover|- PWR_EnableLSECSSRTCsourceSwitch(Function mféziéfx series does not have
when the LSE fails alState Cmd)
FlagStatus PWR_GetLSECSSFlagStatus(uint32_t NO N32G45x series does not have
Get LSE CSS statu |- PWR FLAG) this API
Clear LSE CSS statu - void PWR_ClearL SECSSFlag(void) NO - |N32Gaox series does not have
ggzs%gﬁ’; ce LCO|. void PWR_ConfigLco(uint32_t LCO_source) NO {\llnzsz iéISx series does not have
Enale LCO - void PWR_EnableL CO(FunctionalState Cmd) NO mf%fx series does not have
Configure  NRST|_ void PWR_ConfigNRSTMode(uint32_t NO N32G45x series does not have
pin mode NRST_mode) this API

The following

is a comparison of the N32G45x series (left) and N32H47x_48x series (right) "SLEEP" sample
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engineering code in the PWR module:

| g grees mesn

prugram.

int main(void)

log_init()
log_info(”

nClk(RCC_AFS1 PERIPH_FWR, ENABLE);

n32g45x-EVAL board */

LEDInit (LED1_PORT,LED1_PIN):
LEDInit (LED3_PORT,LED3_PIN) ;
LEDOLE (LED1_FORT,LEDL_FIN) ;

Trupt to wake up the low power*/
PORT, KEY INEUT_PIN);

EXTI_ClrITPendBit (EXTI_LINEO) ;
DBG_ConfigPeriph (DBG_SLEEP, ENABLE)
while (1}

PWR_EnterSLEEPMode (SLEEP_NOW, PWR_STOPENTRY WFI):
r ¥
}

int main(veid)

log_init();
log_info("\r\n

while (1)

* Insert a
delay(
log_info{"En
/* Request t

log_info("Exit S

www.nationstech.com

nhClk(RCC_APB1_PERIPH PWR, ENABLE);
button Interrupt to wake up the low
_INPUT_PORT, KEY_INPUT_PIN):
pt flag *
¥_EXTI_LINE):

PWR_EnterSLEEPMode (FWR_SLEEP_NOW, PWR_SLEEPENTRY WFI)

The PWR configuration process is basically the same. The difference is that the N32H47x_48x series changes the
LED wake up prompt to print prompt, and disables the DBG_SLEEP mode configuration. Users can open the PWR
mode according to whether they need to advance mode.

4.3.3 DMA

The following table is a comparison table of the driver API functions of the N32G45x series and the N32H47x_48x
series in the DMA module. After replacing the driver.c/.h file, the application code calls the DMA module driver API
function can be replaced according to the following table:

- API name Is the API . )
API description . Difference declaration
N32G45x series N32H47x_48x series consistent
void DMA_Delnit(DMA_ChannelType* |void DMA_Delnit(DMA_ChannelType*
DMA reset DMAYChx) DMAChx) YES None
Add burst function. Before
initialization, users should
void DMA_Init(DMA_ChannelType* void DMA_Init(DMA_ChannelType* configure BURST_BYPASS,
Initialize DMA DMAyChx, DMA_InitType* DMAChx, DMA_InitType* NO BURST_MODE, and
DMA_InitParam) DMA_InitParam) BURST_LEN in the
DMA_InitParam parameter as
required
Configuration
DMA structure void DMA_StructInit(DMA_InitType* void DMA_StructInit(DMA_InitType* YES None
parameter DMA_InitParam) DMA_InitParam)
initialization
Enable DMA void void
channel DMA_EnabIeChanqu(DMA_ChanneIType DMA_EnabIeChan_neI(DMA_ChanneIType YES None
* DMAYChx, FunctionalState Cmd) * DMAChx, FunctionalState Cmd)
void void
Configure DMA DMA_Configint(DMA_ChannelType* DMA_Configint(DMA_ChannelType* VES None
interrupt DMAYChx, uint32_t DMAInt, DMAChx, uint32_t DMAInt,
FunctionalState Cmd) FunctionalState Cmd)
Set the current . .
transfer count void void
(number need to be DMA_SetCuerataCr_Junter(DMA_Channe DMA_SetCuerata_Counter(DMA_ChanneI YES None
transfered) IType* DMAyYChx, uint16_t DataNumber) |Type* DMAChX, uint16_t DataNumber)
5‘;‘2 ftgfc%“l:;‘:m uint16_t uint16_t
(number remaining DMA_GetCurrDataCounter(DMA_Channe |DMA_GetCurrDataCounter(DMA_Channe | YES None
to be transferred) IType* DMAyYChXx) IType* DMAChX)
The first parameter is
inconsistent. The N32H47x_48x
series enters one of the following
Get DMA status FlagStatus DMA_GetFlagStatus(uint32_t |FlagStatus DMA_GetFlagStatus(uint32_t NO parameters:
DMAyFlag, DMA_Module* DMAY) DMAFlag, DMA_Module *DMAY) DMA_FLAG_GL1
DMA_FLAG_TC1
DMA_FLAG_HT1
DMA_FLAG_TE1
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API name
API description Is th‘.e API Difference declaration
N32G45x series N32H47x_48x series consistent

DMA FLAG GL2
DMA FLAG_TC2
DMA _FLAG_HT2
DMA FLAG_TE2
DMA FLAG GL3
DMA FLAG_TC3
DMA_FLAG_HT3
DMA_FLAG_TE3
DMA_FLAG_GL4
DMA_FLAG_TC4
DMA_FLAG_HT4
DMA_FLAG_TE4
DMA_FLAG_GL5
DMA_FLAG_TC5
DMA_FLAG_HT5
DMA _FLAG_TE5
DMA FLAG GL6
DMA _FLAG_TC6
DMA _FLAG_HT6
DMA _FLAG_TE6
DMA FLAG GL7
DMA_FLAG_TC7
DMA_FLAG_HT7
DMA_FLAG_TE7
DMA_FLAG_GL8
DMA_FLAG_TCS
DMA_FLAG_HT8
DMA _FLAG_TE8

The first parameter is
inconsistent. The N32H47x_48x
series enters one of the following
parameters:
DMA_FLAG_GL1
DMA_FLAG_TC1
DMA_FLAG_HT1
DMA_FLAG_TE1
DMA_FLAG_GL2
DMA_FLAG_TC2
DMA_FLAG_HT2
DMA_FLAG_TE2
DMA_FLAG_GL3
DMA_FLAG_TC3
DMA_FLAG_HT3
DMA_FLAG_TE3
DMA_FLAG_GL4
Clear DMA void DMA_ClearFlag(uint32_t DMAFIag, void DMA_ClearFlag(uint32_t DMA_FLAG_TC4
interrupt status DMA_Module *DMAY) DMAyFlag, DMA_Module* DMAY) DMA_FLAG_HT4
DMA_FLAG_TE4
DMA_FLAG_GL5
DMA_FLAG_TC5
DMA_FLAG_HT5
DMA_FLAG_TES
DMA_FLAG_GL6
DMA_FLAG_TC6
DMA_FLAG_HT6
DMA_FLAG_TE6
DMA_FLAG_GL7
DMA_FLAG_TC7
DMA_FLAG_HT7
DMA_FLAG_TE7
DMA_FLAG_GLS
DMA_FLAG_TC8
DMA_FLAG_HT8
DMA_FLAG_TES8

The first parameter is
inconsistent. The N32H47x_48x
series enters one of the following
parameters:

DMA_INT_GLB1
DMA_INT_TXC1

NO DMA_INT_HTX1
DMA_INT_ERR1
DMA_INT_GLB2
DMA_INT_TXC2
DMA_INT_HTX2
DMA_INT_ERR2
DMA_INT_GLB3

Get DMA interrupt [INTStatus DMA_GetIntStatus(uint32_t INTStatus DMA_GetIntStatus(uint32_t
status DMAYy_Int, DMA_Module *DMAY) DMAYy_IT, DMA_Module* DMAY)
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API description

API name

N32G45x series

N32H47x_48x series

Is the API
consistent

Difference declaration

DMA_INT_TXC3
DMA_INT_HTX3
DMA_INT_ERR3
DMA_INT GLB4
DMA_INT_TXC4
DMA_INT_HTX4
DMA_INT_ERR4
DMA_INT_GLB5
DMA_INT_TXC5
DMA_INT_HTX5
DMA_INT_ERR5
DMA_INT_GLB6
DMA_INT_TXC6
DMA_INT_HTX6
DMA_INT_ERR6
DMA_INT GLB7
DMA_INT_TXC7
DMA_INT_HTX7
DMA_INT_ERR7
DMA_INT GLBS
DMA_INT_TXC8
DMA_INT_HTX8
DMA_INT_ERRS

Clear DAM
interrupt pengding
bit

void DMA_ClrIntPendingBit(uint32_t

DMAy_IT, DMA_Module* DMAy)

void DMA_ClrIntPendingBit(uint32_t

DMAy_Int, DMA_Module *DMAy)

The first parameter is
inconsistent. The N32H47x_48x
series enters one of the following
parameters:
DMA_INT_GLB1
DMA_INT_TXC1
DMA_INT_HTX1
DMA_INT_ERR1
DMA_INT_GLB2
DMA_INT_TXC2
DMA_INT_HTX2
DMA_INT_ERR2
DMA_INT_GLB3
DMA_INT_TXC3
DMA_INT_HTX3
DMA_INT_ERR3
DMA_INT_GLB4
DMA_INT_TXC4
DMA_INT_HTX4
DMA_INT_ERR4
DMA_INT_GLB5
DMA_INT_TXC5
DMA_INT_HTX5
DMA_INT_ERR5
DMA_INT_GLB6
DMA_INT_TXC6
DMA_INT_HTX6
DMA_INT_ERR6
DMA_INT_GLB7
DMA_INT_TXC7
DMA_INT_HTX7
DMA_INT_ERR7
DMA_INT_GLBS8
DMA_INT_TXC8
DMA_INT_HTX8
DMA_INT_ERRS

Set channel request
mapping

void DMA_RequestRemap(uint32_t

DMAy_REMAP, DMA_Module* DMAy,

DMA_ChannelType* DMAyChx,
FunctionalState Cmd)

void DMA_RequestRemap(uint32_t

DMA_Remap, DMA_ChannelType*

DMAChx, FunctionalState Cmd)

NO

The N32H47x_48x series does
not have the DMAy parameter;
The first argument input may
vary. When using, users can
input parameters as required
based on the peripherals in use.
There are up to 148 mapping
relationships, which are not listed
here one by one. For specifics,
please refer to the channel
selection register in the user
manual or the relevant macro
definitions in the DMA driver
header file.

The N32H47x_48x series has added burst function, and a corresponding example project has been synchronously
added to the SDK. If users wish to utilize this function, they can refer to the BURST example in the SDK, as shown
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in the figure below:

ts 3 n32hd7w 48k EVAL » examples » DMA » w | 0 O EEDMA"
=5 B HEA it p
BURST 2024/5/13 1411 it
FLASH_RAM 2024/5/13 1411 T
12C RAM 2024/5/13 14:11 it
SPI_RAM 2024/5/13 14:11 it

If the function is not to be used, users must follow the relevant descriptions in the "Channel Configuration Process"
section of the user manual.
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The following table compares the CRC module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code that calls the CRC module driver API
functions can be updated according to the substitutions listed in the table below.

API name Is the API
API description - Difference declaration
N32G45x series N32H47x_48x series consistent
CRC reset void CRC32_ResetCrc(void); void CRC32_ResetCrc(void); YES None
Caculate the 32-bit CRC for a | ;125 { cRC32. CalcCre(uint32_t Data); |uint32_t CRC32_ CalcCre(uint32_t Data); |YES None
given 32-bit data word
Caculate 32-bit CRC(32-bit) |uint32_t CRC32_CalcBufCre(uint32_t  |Uint32_t CRC32_CalcBufCre(const
; ) . uint32_t pBuffer[], uint32_t YES None
for a given data word buffer |pBuffer[], uint32_t BufferLength); .
BufferLength);
Get 32bit CRC value uint32_t CRC32_GetCrc(void); uint32_t CRC32_GetCrc(void); YES None
Stores 8 bits of dataina |\, i cRC32 setiDat(uints_t IDValue);  |void CRC32_ SetiDat(uints_t IDValug); | YES None
separate data (ID) register
Get 8 bits of data in a separate| s + cRC32 GetiDat(void): uint8_t CRC32_GetIDat(void); YES None
data (ID) register
Calculate a 16-bit CRC fora | . . . |void PWR_WakeUpPinPolarity(uint32_t
given byte of data (8 bits) uintl6_t CRC16_CalcCRC(uint8_t Data); pin, WAKEUP_PIN_POL polarity) YES None
Calculate 16-bit CRC(16-bit) |uint16_t CRC16_CalcBufCrc(uint8_t uintl6_t CRC16_CalcBufCrc(const uint8_t VES None
for a given byte data buffer  |pBuffer[], uint32_t BufferLength); pBuffer[], uint32_t BufferLength);
8 bits of data are written to . . . N32G45x series does not
the 16-bit CRC data register. void __CRC16_SetCrc(uint8_t Data); NO have this API
. . o N32G45x series does not
Get 16bit CRC value - uintl6_t _ CRC16_GetCrc(void); NO have this AP
Write the initial value of the - - . N32G45x series does not
check register (LRC) - void __CRC16_SetLRC(uint8_t Data); NO have this AP
Gets the current check . . N32G45x series does not
register value (LRC) uint8_t__CRC16_GetLRC(void) NO have this API
Set the caculate data to little- . . . . N32G45x series does not
endian format void _ CRC16_SetLittleEndianFmt(void); [NO have this AP
Set the caculate data to big- . . . N N32G45x series does not
endian format void _ CRC16_SetBigEndianFmt(void); [NO have this AP
. L N32G45x series does not
Enable Clean CRC16 value |- void _CRC16_SetCleanEnable(void); NO have this AP
. . . N N32G45x series does not
Disable Clean CRC16 value |- void _ CRC16_SetCleanDisable(void); NO have this AP

CRC use process is basically the same, N32H47x_48x series provides 16bit, 32bit CRC calculation examples, but
also provides the DMA transmission data calculation CRC worth examples, users can refer to the example code.
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183 int main(void)

184 3¢

185 /* Enable CRC clock */

186 RCC_EnableAHBPeriphClk (RCC_AHB PERIPHEN CRC, ENABLE);
187

188 log init();

189

190 /* Compute the 32bit CRC of "DataBuffer" */

191 CRC3ZValue = CRC32_cCalcBufCrc((uint3Z_t¥)DataBuffer, BUFFER SIZE);
192

193 /* Compute the 32bit CRC of "DataBuffer" by scftware*/
194 CRCValue = GetCRC32_Software ((uint32_t*)DataBuffer, BUFFER_SIZE ,Oxffffffff);
185

196 if( CRC32vValue == CRCValue )

197 H {

198 printf (" CRC32 calculation is correct! \r\n");

199 lelse

200 {

201 printf (" CRC32 calculation error! \ri\n");

202 }

203

204 /* Compute the 16bit CRC of an array */

205 CRC16Value = CRC16_cCalcBufCrc((uint8_t¥)Buffer, 8);
206

207 /* Compute the 16bit CRC of an array by software*/

208 CRCValue = GetCRC1l6_software ((uint8_t¥*)Buffer, 8, 0x00);
208

210 if( CRCléValue == CRCValue )

211 {

212 printf{"CRC16 calculation is correct! \r\n");

213 telse

214 [ {

215 printf("CRC16 calculation error! \r\n");

216 }

217

218 while (1)

219d {

220 }

221 |}

222 -

T

69 int main(void)

T0B51{

71 /* Enable CRC and DMA clock */

72 RCCiEnableAHBPeriphClk (RCCiAHBiE’ERI PHEN CRC | RCC BAHB PERT PHENﬁDMAl, ENABLE) ;
73

74 log init ()7

75

76 printf (" CRC DMA test start.\r\n"):
77

78 CRC3Z ResetCrc():

79

80 TestCrc32andima (0, 2) ;

81 TestCrcleéeAndDma (0, 2) ;

82

83 while (1)

84 {

85 + 1

86 |}

87

4.3.5 SPI/12S

The following table compares the driver API functions for the SP1/12S modules between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code can replace the SP1/12S module driver
API function calls according to the table below:

API name
API description Is the API Difference declaration

N32G45x series N32H47x_48x series consistent

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
void SPI_I2S_Delnit(SPI_Module* void SPI_I2S_Delnit(const SPI_Module* NO SPI1/SPI2/SPI3

SPIX); SPIX); N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

Input parameter SPIx are
inconsistent:

void SPI_Init(SP1_Module* SPIx, void SPI_Init(SPI_Module* SPIx,const NO N32G45x serial parameter:
SPI_InitType* SPI_InitStruct); SPI_InitType* SPI_InitStruct); SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:

SPI reset

Initialize SPI
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SP11/SPI2/SP13/SP14/SPI5/S
Pl6

Initialize 12S

void 12S_Init(SPI_Module* SPIx,
12S_InitType* 12S_InitStruct);

void 12S_Init(SPI_Module* SPIx,const
12S_InitType* 12S_InitStruct);

YES

None

Initialize SP1_InitStruct
members

void SPI_InitStruct(SPI_InitType*
SPI_InitStruct);

void SPI_InitStruct(SPI_InitType*
SPI_InitStruct);

YES

None

Initialize 12S_InitStruct
members

void 12S_InitStruct(12S_InitType*
12S_InitStruct);

void 12S_InitStruct(12S_InitType*
12S_InitStruct);

YES

None

Enable SPI

void SPI1_Enable(SPI_Module* SPIXx,
FunctionalState Cmd);

void SPI_Enable(SPI_Module* SPIXx,
FunctionalState Cmd);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI11/SPI2/SPI3
N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

Enable 12S

void 12S_Enable(SPI_Module* SPIx,
FunctionalState Cmd);

void 12S_Enable(SPI_Module* SPIx,
FunctionalState Cmd);

YES

None

Enable SPI/12S interrupt

void SPI_I2S_Enablelnt(SPI_Module*
SPIx, uint8_t SPI_I2S_IT,
FunctionalState Cmd);

void SPI_I2S_Enablelnt(SPI_Module*
SPIx, uint8_t SPI_I2S_IT, FunctionalState
Cmd);

NO

Input parameter SPIXx,
SPI_I2S_IT are

inconsistent:

N32G45x serial SPIx
parameter:SP11/SPI2/SPI3
N32H47x_48x serial SPIx
parameter:SPI1/SP12/SPI13/SP
14/SP15/SP16

N32G45x serial SPI_I2S_IT
parameter:
SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I2S_INT_ERR
N32H47x_48x serial
SPI_I2S_IT parameter:
SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I2S_INT_ERR
SPI_I2S_INT_RXONLYC
SPI_I2S_INT_RXFIFOF
SPI_I2S_INT_RXFIFOHF
SPI_I2S_INT_TXFIFOHE

Enable SPIX/12Sx DMA

void
SPI_I2S_EnableDma(SPI_Module*
SPIXx, uintl6_t SPI_I2S_DMAReq,
FunctionalState Cmd);

void SPI_I2S_EnableDma(SP1_Module*
SPIX, uintl6_t SP1_I2S_DMAReq,
FunctionalState Cmd);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

SPIx/12Sx transmit data

void
SPI_I2S_TransmitData(SPI_Module*
SPIx, uintl6_t Data);

void SPI_I2S_TransmitData(SP1_Module*
SPIXx, uint16_t Data);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SP13/SPI14/SP15/S
P16

Receive SPIx/12Sx data

uintl6_t
SPI_I2S_ReceiveData(SP1_Module*
SPIx);

void SPI_SetNssLevel(SP1_Module* SPIXx,
uint16_t SPI_NSSinternalSoft);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI11/SPI2/SP13
N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

Set The NSS level

void SPI_SetNssLevel(SPI_Module*
SPIX, uint16_t SPI_NSSinternalSoft);

void SPI_SetNssLevel(SPI_Module* SPIx,
uint16_t SP1_NSSInternalSoft);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI13/SP14/SP15/S
P16

Enable SPI SS output

void
SPI_SSOutputEnable(SP1_Module*
SPIx, FunctionalState Cmd);

void SPI_SSOutputEnable(SP1_Module*
SPIx, FunctionalState Cmd);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
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N32H47x_48x serial
parameter:
SP11/SPI2/SPI3/SP14/SPI5/S
PI6

Configure SPI data
length

void SPI_ConfigDataLen(SPI_Module*
SPIx, uint16_t DatalLen);

void SPI_ConfigDataLen(SPI_Module*
SPIXx, uint16_t DatalLen);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

NO

Transmit SPIx CRC
value

void
SPI_TransmitCrcNext(SP1_Module*
SPIx);

void SPI_TransmitCrcNext(SP1_Module*
SPIx, FunctionalState Cmd);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

NO

Enable calculate CRC
value

void
SPI_EnableCalculateCrc(SPI_Module*
SPIx, FunctionalState Cmd);

void
SPI_EnableCalculateCrc(SP1_Module*
SPIx, FunctionalState Cmd);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI11/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

NO

Get SPI CRC value

uint6_t SPI_GetCRCDat(SPI_Module*
SPIX, uint8_t SPI_CRC);

uint16_t SP1_GetCRCDat(const
SPI_Module* SPIXx, uint8_t SPI_CRC);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

NO

Get SPI CRC
polynomial register
value

uintl6_t
SPI1_GetCRCPoly(SPI_Module* SPIx);

uint16_t SPI_GetCRCPoly(const
SP1_Module* SPIXx);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

NO

Select the data
transmission direction in
bidirectional mode

void
SPI_ConfigBidirectionalMode(SPI_Mod
ule* SPIXx, uint16_t DataDirection);

void
SPI_ConfigBidirectionalMode(SPI_Modul
e* SPIx, uintl6_t DataDirection);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SP13/SPI14/SPI5/S
P16

Get SPI/12S status

FlagStatus
SPI_I2S_GetStatus(SPI_Module* SPIx,
uintl6_t SPI_I2S_FLAG);

FlagStatus SP1_I2S_GetStatus(const
SP1_Module* SPIXx, uint16_t
SPI_I2S_FLAG);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI11/SPI2/SP13
N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

N32G45x serial parameter
SPI_I2S_FLAG:
SPI_I2S_TE_FLAG
SPI_I2S_RNE_FLAG
SPI_I2S_BUSY_FLAG
SPI_I2S_OVER_FLAG
SPI_MODERR_FLAG
SPI_CRCERR_FLAG
12S_UNDER_FLAG
12S_CHSIDE_FLAG
N32G45x serial parameter
SPI_I2S_FLAG:
SPI_I2S_BUSY_FLAG
SPI_I2S_OVER_FLAG
SPI_MODERR_FLAG
SPI_CRCERR_FLAG

NO

26
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125_UNDER_FLAG
12S_CHSIDE_FLAG
SPI_I2S_TE_FLAG
SPI_I2S_RNE_FLAG
SPI_I2S_RXONLYC_FLAG
SPI_I2S_RXFIFOF_FLAG
SPI_I2S_TXFIFOE_FLAG
SPI_I2S_RXFIFOHF_FLAG
SPI_12S_TXFIFOHE_FLAG

Clear SPIx CRC error
(CRCERR) flag

void
SPI_I2S_CIrCRCErrFlag(SPI_Module*
SPIx, uintl6_t SPI_I2S_FLAG);

void
SPI_I2S_CIrCRCErrFlag(SPI_Module*
SPIx, uintl6_t SPI_I12S_FLAG);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

Get SPI/I2S interrupt
flag

INTStatus
SPI_I2S_GetIntStatus(SP1_Module*
SPIX, uint8_t SPI_I2S_IT);

INTStatus SPI_I2S_GetIntStatus(const
SP1_Module* SPIXx, uint8_t SPI1_I2S_IT);

NO

Input parameter SPIXx,
SPI_I2S_IT are
inconsistent:

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI11/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

N32G45x serial SPI_I2S_IT
parameter:
SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I2S_INT_OVER
SPI_INT_MODERR
SPI_INT_CRCERR
12S_INT_UNDER
N32H47x_48x serial
parameter SPI_I2S_IT:
SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I2S_INT_ERR
SPI_I2S_INT_RXONLYC
SPI_I2S_INT_RXFIFOF
SPI_I2S_INT_RXFIFOHF
SPI_I2S_INT_TXFIFOHE

Clear SPIx CRC
error(CRCERR)
interrupt pending bit

void
SPI_I12S_CIrITPendingBit(SPI_Module*
SPIX, uint8_t SP1_I2S_IT);

void
SPI_I2S_CIrITPendingBit(SPI_Module*
SPIX, uint8_t SPI_I2S_IT);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SP13/SPI14/SPI5/S
P16

Enable SPI FIFO

void SPI_I2S_FIFO_Cmd(SPI_Module*
SPIXx, FunctionalState NewState);

NO

The N32G45x series does not
have this function

void SPI_I2S_ClearFIFOBIt(SPI_Module*

The N32G45x series does not

Clear SPix FIFO bit ) SPIXx, uint16_t SP1_I2S_FIFO_Clear); NO have this function
] void .
g;’gﬂgure SPIRXFIFO SPI_RxFIFOSizeConfig(SPI_Module*  |NO ;Qje'fﬁéﬁjg;f:;'es does not
SPIx, uint16_t SPI_FIFOSize)
. void .
gggf'gure SPITXFIFO SPI_TXFIFOSizeConfig(SPI_Module*  |NO ;:\fe'\t'ﬁfjjg;‘tfg:es does not
SPIx, uint16_t SPI_FIFOSize)
Gets the number active uint16_t SPI_RX_FIFO_CNT_GET(const NO The N32G45x series does not
receiving FIFOs SP1_Module* SPIXx); have this function
Gets the number of uint16_t SPI_TX_FIFO_CNT_GET(const NO The N32G45x series does not
active sending FIFOs SP1_Module* SPIXx); have this function
void -
Set transmit data number SPI_TRANSNUM_SET(SPI_Module*  [NO The N32GA5x series does not
SPIx, uint16_t Data); have this function
Get transmit data ) uint16_t SPI_TRANSNUM_GET(const NO The N32G45x series does not
number SPI_Module* SPIx); have this function
. . void ;
Configure SF_’I main . SPI_DELAYTIME_SET(SPI_Module* NO The N3_2G45x series does not
clock delay time SPIX, uint16 t Data); have this function
Get SPI main clock : uintl6_t SPI:DELAYTIME_GET(const NO The N32G45x series does not
delay time SPI_Module* SPIx); have this function
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void SPI_RX_FIFO_SET(SPI_Module* The N32G45x series does not
Set SPIRXFIFO data |- SPIXx, uint16_t Data); NO have this function

uint16_t SPI_RX_FIFO_GET(const The N32G45x series does not
Get SPIRXFIFO data |- SPI_Module* SPIx); NO have this function

void 12S_EXT_Init(12S_EXT_Module*

The N32G45x series does not

12Sx_EXT transmit data

Initlize 12S_EXT struct |- 12Sx_EXT ,const 12S_InitType* NO have this function
12S_EXT_InitStruct);
void 12S_EXT_Enable(12S_EXT_Module* The N32G45x series does not
Enable 125 EXT ) 12Sx_EXT, FunctionalState Cmd); NO have this function
void

The N32G45x series does not

12S_EXT_TransmitData(I12S_EXT_Modul [NO ] ;
have this function

e* 12Sx, uint16_t Data);

Get 12Sx_EXT receive uintl6_t 12S_EXT_ReceiveData(const NO The N32G45x series does not
data 12S_EXT_Module* 12Sx); have this function

void

12S_EXT_EnableDma(l12S_EXT_Module* The N32G45x series does not
Enable 125x DMA - 12Sx, Uintl6_t 12S_EXT_DMAReq, NO have this function

FunctionalState Cmd);

void
Enable 12Sx_EXT 12S_EXT_EnablelInt(12S_EXT_Module* NO The N32G45x series does not
interrupt 12Sx, uint8_t 12S_EXT_IT, FunctionalState have this function

Cmd);

FlagStatus 12S_EXT_GetStatus(const .
Get 12S_EXT status |- 125 EXT_Module* i2Sx, uint16,_t NO The N32GA5x series does not

have this function

12S_EXT_FLAG);
Get 12S_EXT interrupt INTStatus IZS—EXI _Getlnt_Status(const The N32G45x series does not
status 12S_EXT_Module* 12Sx, uint8_t NO have this function
12S_EXT_IT);

N32H47x_48x series and N32G45x series SPI use process is basically the same, but their macro definition is very
different, it is recommended that users directly refer to the N32H47x_48x series driver.

[n32g45x spih &

] n32h47x 48x spih ]

Compared with the N32G45x series, the N32H47x_48x series SPI adds FIFO function, so the SPI module of the
N32H47x_48x series development kit adds FIFO function related Demo.

~

1y

¢

CRC

CRC Remap
FullDuplex SoftNSS
Simplex_Interrupt
SPI_DMA

SPI DMA T&R
SPI_FLASH
SPI_FLASH DMA
SPI_RECORDER

Ik

HHAH e o = Foih
CRC
CRC_FIFO
T FullDuplex SofNSS
Simplex_Interrupt
SPI_DMA
SPILDMA T&R
SPI_FLASH

SPI_FLASH_DMA
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43.6 12C

The following table is a comparison table of the driver API functions of the N32G45x series and N32H47x_48x
series in the 12C module. After replacing the driver.c/.h file, the application code can call the 12C module driver API

function according to the following table:

API name
API description Is th_e API Difference declaration
N32G45x series N32H47x_48x series consistent
Deinitialize 12Cx void 12C_Delnit(I2C_Module* 12Cx); void 12C_Delnit(const 12C_Module* 12Cx); YES None
Initialize 12Cx void 12C_Init(I12C_Module* 12Cx, void 12C_Init( 12C_Module* 12Cx,const YES None
12C_InitType* 12C_InitStruct); 12C_InitType* 12C_InitStruct);
- . void 12C_InitStruct(12C_InitType* Void 12C_InitStruct(12C_InitType* YES None
Initialize 12C_InitStruct 12C_InitStruct); 12C_InitStruct);
Enable 12C void 12C_Enable(12C_Module* 12Cx, void 12C_Enable(12C_Module* 12Cx, YES None
FunctionalState Cmd); FunctionalState Cmd);
Enable 12C DMA void 12C_EnableDMA(I12C_Module* void 12C_EnableDMA(12C_Module* 12Cx, YES None
12Cx, FunctionalState Cmd) FunctionalState Cmd);
Specify the next DMA | 219 . |void 12C_EnableDmaLastsend(12C_Modulex |YES ~ |None
transfer as the last :gg;@sgﬁ%ﬁ;gj&gﬁgﬁ C_Module 12Cx, FunctionalState Cmd);
void 12C_GenerateStart(I12C_Module* void 12C_GenerateStart(12C_Module* 12Cx, YES None
12C generate start 12Cx, FunctionalState Cmd); FunctionalState Cmd);
void 12C_GenerateStop(12C_Module* void 12C_GenerateStop(12C_Module* 12Cx, YES None
12C generate stop 12Cx, FunctionalState Cmd); FunctionalState Cmd);
Enable 12C ACK void 12C_ConfigAck(12C_Module* 12Cx, |void 12C_ConfigAck(I2C_Module* 12Cx, YES  |None
function FunctionalState Cmd); FunctionalState Cmd);
) void 12C_ConfigOwnAddr2(12C_Module* |void 12C_ConfigOwnAddr2(12C_Module* YES None
Configure I12C address2 12Cx, uint8_t Address); 12Cx, uint8_t Address);
Enable 12C dual void 12C_EnableDualAddr(12C_Module* |void 12C_EnableDualAddr(12C_Module* 12Cx, |YES None
addressing mode 12Cx, FunctionalState Cmd); FunctionalState Cmd);
void . " YES None
Enable 12C general call {12C_EnableGeneralCall(12C_Module* \Ilzv.')(l:(iIi(éﬁfggg;gértl:?:gj)l.l(lZC_ModuIe
12Cx, FunctionalState Cmd); ! !
Input parameter 12C_IT are
inconsistent:
N32G45x serial parameter:
12C_INT_BUF
12C_INT_EVENT
12C_INT_ERR
N32H47x_48x serial
parameter:
I12C_INT_BUF
12C_INT_EVENT
12C_INT_ERR
id 12C_ConfigInt(12C_Module* 12C id 12C_ConfigInt(12C_Module* 12C; N Ve
. Voi __Configin _Module X, |voi __Configin _Module X, 12C INT EVENT
Enable 12C interrupt uint16_t 12C_IT, FunctionalState Cmd);  |uint32_t 12C_IT, FunctionalState Cmd); NO 12C INT ERR
12C_INT_FIFOF
12C_INT_FIFOE
12C_INT_FIFOHF
12C_INT_FIFOHE
12C_INT_FIFORDEIEN
12C_INT_FIFOWREIEN
12C_INT_DMAETOEIEN
12C_INT_FIFONE
12C_INT_FIFONF
12C_INT_SDATOLIEN
I12C_INT_SCLTOHIEN
12C_INT_SCLTOLIEN
12C send data void 12C_SendData(I12C_Module* 12Cx, |void 12C_SendData(12C_Module* 12Cx, uint8_t|YES None
uint8_t Data); Data);
12C receive data uint8_t 12C_RecvData(12C_Module* uint8_t 12C_RecvData(const 12C_Module* YES None
12Cx); 12Cx);
void 12C_SendAddr7bit(I12C_Module* . . . YES None
Sent 12C 7bit address 12Cx, uint8_t Address, uint8_t V(.)'d IZC_SendAdqr7b|t(IZC_M_odu|_e I.ZCX’
I2C_Direction); uint8_t Address, uint8_t 12C_Direction);
Input parameter
12C_Register are
Read the specified 12C  [uint16_t I12C_GetRegister(12C_Module*  |uint16_t 12C_GetRegister(const 12C_Module* NO inconsistent:
register 12Cx, uint8_t 12C_Register); 12Cx, uint8_t 12C_Register); N32G45x serial parameter:
12C_INT_BUF
12C_INT_EVENT
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I12C_INT_ERR
N32H47x_48x serial add
two parameters more than
N32G45x serial parameter:
12C_REG_BYTENUM
12C_REG_GFLTRCTRL

void . + |YES None
Enable 12C soft reset 12C_EnableSoftwareReset(12C_Module* Y;(':d I2C_Epable50ﬁwareR§set(IZC_ModuIe
12Cx, FunctionalState Cmd); x, FunctionalState Cmd);
Select the 12C NACK  |void . . . + |YES None
position in master 12C_ConfigNackLocation(12C_Module* Y;(I:ili?n_t(l:g ntf 'Igzgaﬂ(koccégggi(tliiﬁ)—“wuIe
receiver mode 12Cx, uint16_t 12C_NACKPosition); ! - - ’
Configure 12CSMBus \|/20(|:d ConfigSmbusAlert(12C_Module* void 12C_ConfigSmbusAlert(I12C_Module* YES None
alert 2Cx, uimlge L12C. SMBUsAlert); 12Cx, uint16_t 12C_SMBusAlert);
Enable 12C send PEC void 12C_SendPEC(12C_Module* 12Cx, |void 12C_SendPEC(I2C_Module* 12Cx, YES None
FunctionalState Cmd); FunctionalState Cmd);
Configure 12C PEC void ) . . void 12C_ConfigPecLocation(I12C_Module* YES None
location :ggi,cag?epeztﬁé?éﬁé%sﬁﬁgﬂng?uIe 12Cx, uintL6_t 12C_PECPosition).
Enable calculate PEC  |void 12C_ComputePec(12C_Module* void 12C_ComputePec(12C_Module* 12Cx, YES None
value. 12Cx, FunctionalState Cmd); FunctionalState Cmd);
Get PEC value uint8_t 12C_GetPec(12C_Module* 12Cx); |uint8_t 12C_GetPec(const 12C_Module* 12Cx); |YES None
12C_EnableArp(12C_Module* 12Cx, void 12C_EnableArp(12C_Module* 12Cx, YES None
Enable 12C ARP FunctionalState Cmd); FunctionalState Cmd);
Enable 12C clock extend void 12C_EnableExtendCIk(12C_Module* |void 12C_EnableExtendCIk(12C_Module* YES None
12Cx, FunctionalState Cmd); 12Cx, FunctionalState Cmd);
Configure the 12C fast void ] void ' YES None
mode duty cycle I2C_Conf|gFastModeDutyCycIe(IZC_Mod I2C_Co_nflgFastModeDutyCycIe(IZC_ModuIe*
ule* 12Cx, uint16_t FmDutyCycle); 12Cx, uint16_t FmDutyCycle);
12C check FIFO event |- ErrorStatus 12C_CheckFifoEvent(12C_Module* |NO The N32G45x series does
12Cx, uint32_t 12C_FIFO_EVENT); not have this function
Get 12C last FIFO event |- uint32_t 12C_GetLastFifoEvent(12C_Module* |NO The N32G45x series does
12Cx); not have this function
Clear I2C FIFO - void 12C_CIFFIFO(I2C_Module* 12Cx); NO The N32GASx series does
not have this function
Enable EIFO : void 12C_EnableFIFO(12C_Module* 12Cx, NO The N32G45x series does
FunctionalState Cmd); not have this function
void 12C_EnableDMAFIFO(12C_Module* NO The N32G45x series does
Enable DMA FIFO ) 12Cx, FunctionalState Cmd); not have this function
Enable 12C counting void 12C_EnableBYTENUM(12C_Module* NO The N32G45x series does
byte 12Cx, FunctionalState Cmd); not have this function
Configure the final state void NO The N32G45x series does
gg;zfn??s;e:e?}fj?:e d data|” I2C_Se§ByteNumLastStartStop(IZC_ModuIe* not have this function
bytes 12Cx, uint16_t LastStatus);
Sets the number of bytes void NO The N32G45x series does
gzggthaef'gftrg;:i:i?will 12C_SetReceivedDataBytesNum(12C_Module™ not have this function
receive 12Cx, uint16_t Number_Of_bytes);
Set 12C Tx FIFO void 12C_SetTxFifoThreshold( 12C_Module* |[NO The N32G45x series does
threshold 12Cx, uint8_t TxFifoThreshold ); not have this function
Set 12C Rx FIFO void 12C_SetRxFifoThreshold( 12C_Module* |[NO The N32G45x series does
threshold 12Cx, uint8_t RxFifoThreshold ); not have this function
void 12C_SetFIFODAT(12C_Module* 12Cx, NO The N32G45x series does
Set 12C FIFO DATA ] uint32_t 12C_BYTENUM); not have this function
Get 12C FIFO DATA } uint8_t 12C_GetFIFODAT(const 12C_Module* |NO The N32G45x series does
12Cx); not have this function
Enables the minimum void 12C_EnableLowTimeout(I12C_Module* NO The N32G45x series does
timeout period . 12Cx, FunctionalState Cmd); not have this function
Enables the maximum void 12C_EnableHighTimeout(I12C_Module*  [NO The N32G45x series does
timeout period . 12Cx, FunctionalState Cmd); not have this function
void NO The N32G45x series does
Enable SCL analog filter |- 12C_EnableSCLAnalogFilter(12C_Module* not have this function
12Cx, FunctionalState Cmd);
void NO The N32G45x series does
Enable SDA analog filter|- 12C_EnableSDAAnalogFilter(I2C_Module* not have this function
12Cx, FunctionalState Cmd);
Set SCL analog filter void ) _ NO The N32645x serigs does
width IZC_Se_tSCLAnaI_ogFlIterWldth(IZC_ModuIe* not have this function
12Cx, uint32_t width);
Set SDA analog filter void ) ) NO The NSZGA!SX serigs does
width I2C_Se§SDAAna\_IogF|IterWldth(IZC_ModuIe* not have this function
12Cx, uint32_t width);
void NO The N32G45x series does

Set SDA digital filter
width

12C_SetSDADigitalFilterWidth(12C_Module*
12Cx, uint32_t width);

not have this function
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Set SCL digital filter void S _ NO The N32645x serigs does

width - I2C_SeFSCLD|g|_taIF|IterWldth(IZC_ModuIe* not have this function
12Cx, uint32_t width);

Check 12Cx event } ErrorStatus 12C_CheckEvent(const NO The N32G45x series does
12C_Module* 12Cx, uint32_t 12C_EVENT); not have this function

G uint32_t 12C_GetLastEvent(const 12C_Module* |NO The N32G45x series does

et 12Cx last event - . i .

12Cx); not have this function

Get 12C flag } FlagStatus 12C_GetFlag(const 12C_Module* NO The N32G45x series does
12Cx, uint32_t 12C_FLAG); not have this function

Clear 12C flag } void 12C_ClIrFlag(12C_Module* 12Cx, uint32_t [NO The N32G45x series does
12C_FLAG); not have this function

Get 12C interrupt status |- INTStatus I2C_Get|nt_Status(const NO The N32G45x seri_es does
12C_Module* 12Cx, uint32_t 12C_IT); not have this function

Clear 12Cx interrupt void 12C_ClrIntPendingBit(12C_Module* 12Cx, [NO The N32G45x series does

pending bit ] uint32_t 12C_IT); not have this function

The usage process for the 12C in the N32H47x_48x series and the N32G45x series is largely the same, but there are
significant differences in their macro definitions. It is recommended that users directly refer to the drivers for the
N32H47x_48x series.

Additionally, the N32H47x_48x series has added FIFO data transmission and reception functionality to its 12C
compared to the N32G45x series. Therefore, FIFO-related demos have been included in the demo. As shown in the
diagram below, the N32G45x series (left) and the N32H47x_48x series (right):

= B Folh = b
EEPROM DMA 2 EEPROM_DMA
EEPROM_Int 21 EEPROM _Int
EEPROM Polling 2 EEPROM _Polling
12C_10bit 2 12C_10bit
12€_Master 2 12C_Master
12C_Master_Int 2 12C_Master_FIFO
12€_Slave 3 12C_Master_Int
12C_Slave_Int 20 12C_Slave

12€_Slave_FIFO
12C_Slave_Int
4.3.7 ALGO

The ALGO module driver has been encapsulated into a library, and you can use it by simply calling the interface
functions. Both the N32H47x_48x series and the N32G45x series provide demo programs for AES, DES, HASH,
Rand, and MD5 algorithms. Additionally, the N32H47x_48x series also offers demo programs for SM4 and SM3
invocations. It is recommended that users directly refer to the demo programs in the N32H47x_48x series
development Kit.

Below is a comparison of the example project code for the "main” function of the ALGO module between the
N32H47x_48x series (left) and the N32G45x series (right):

sy i
T3 H /™ 371 [)
74 | *\*\name main. 372
75 | *\*\fun Main program. 373 @/ %
76 | *\*\param none 374T * @brief main function.
77 | *\*\return none 375 */
78 ff"/ ) ) 376 int main(veid)
79 int main(void) 377 E¢
80 B¢ o 378 log_init();
81 log_init (); 379 log info(" \nAlgorithm demo start.\n");
82 log_info (" \nAlgorithm demo start.\n"); 380 -
83 381 // RNG test
84 382 TestRand () ;
85 SM4_test () s 383
86 AES_128_test(); 384 // HAESH test
87 RES_192_test(); 385 TestMDS () ;
88 AES_256_test () ; 386 TestSHAL() ;
89 DES_test () s 387 TestSHA2Z4 () ;
30 TDES_2Key test(): 388 TestSHAZ56 () ;
51 TDES_3Key test(): 389
92 HASH_test ()’ 390 // Cryptogram algorithm
93 sM3_test () 391 TestDES () ;
94 MD5_test ()7 392 TestRAES() 5
95 TestRand () # 393
96 . 394 log info ("\r\nALGO demo all test OK!\r\n");:
97 log_info ("\r\nALGO demc all test OR!\r\n"):; 395 while (1)
98 while (1) 396 ;
99 ; 397 |}

100 |} S98 -
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438 ETH

The ETH module IP in the N32H47x_48x series has undergone an upgrade, but there are no impacts on its Ethernet
functionality. Notably, the ETH registers differ significantly from those in the N32G45x series, leading to substantial
differences in the corresponding driver functions, including variations in programming styles. Additionally, when
developing for ETH, besides the driver .c/.h files, other necessary files are also required, which are completely
different from those in the N32G45x series, and even absent in the N32G45x series. Therefore, during development,
it is recommended that users refer to the examples provided in the SDK, as illustrated in the figure below:

is » n32h47x 48x EVAL » examples » ETH » v 0

Fa

]

.'g-—{

DHCP

DNS

HTTP Client

HTTP ControlLEDs
HTTP Server
MagicPacketWalelp
MetBIOS

PING
RemoteWakellp

TCP Client

TCP Client RAW

TCP Server

TCP Server RAW
UDp /5,
UDP_RAW 2024/5/13 14:11

B e

=

The examples currently provided include both types with and without an operating system (routines such as
NetBIOS, PING, TCP_Client. RAW, TCP_Server RAW, and UDP_RAW do not require an operating system,
while others are based on FreeRTOS version 202212.01). Users can refer to the corresponding routines according
to their needs. Other protocol routines are still under continuous improvement and will be released with subsequent
versions.

Note: When referring to the examples, it is recommended to pay attention to the precautions mentioned in the
readme file of the corresponding routine.

439 CORDIC

Compared to the N32G45x series, the CORDIC module is a new addition, designed for mathematical function
calculations (primarily trigonometric functions). In the SDK, using the sine function as an example, demo projects
are provided for three scenarios: "fixed-point input + DMA mode", "fixed-point input + interrupt mode", and
"floating-point input + interrupt mode", as shown in the figure below:
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wcts 3 n32hdTx 48x EVAL » examples » CORDIC v | D

[k

b=

CORDIC_Fixed_Sin DMA
CORDIC_Fixed_Sin_IT
CORDIC_Float_Sin_IT

=t
2024/5/13 14:11
2024/5/13 14:11

2024/5/13 14:11

Users can refer to the routines corresponding to their input type and operating mode, and modify them to suit the
required mathematical function, for example, by modifying the portion highlighted in red in the routine shown in the

figure below.

L~ |

Project: CORDIC_Fixed_Sin_DMA
s MN32H487
=5 STARTUP

ggé startup_n3Zh473.s

ggﬁ startup_n3Zh474.s

ggﬁ startup_n32h473.s

ggé startup_n3Zh482.s

_] startup_n32h487.s
B CMSIS

_] system_n32hdTx_48x.c
=% FWLB

J misc.c
] n32hdTx_48x_gpio.c
2] n32h47x_48x_rec.c
] n32h47x_ 48 _usart.c
1 n32h47x_48x_cordic.c
1 n32h47x_48x_dma.c
US|

1] main.c

_] n32h4Tx_48x_it.c
=5 BSP

B log.c

B delay.c
= DOC

_] readme.txt

43.10LPTIM

main.c | | ] n32h47x_48x_cordic.c
263 L
264 int -main(void)
265 [{
266 | - -uint32_t i;
267 uint32_t rReghddr;
268 --uint32_t wReghddr;
269
270 --log _init{():
271 B
272 --ng_info("CORDIC_Fixed_Sin_DMA-demo-go...\n"]:
273
274 --f*.Clocks -Configuration */
275 - -RCC_Configuration();
276
277 - f% .WVIC configuration-*/
278 - ‘HVIC Configuration();
279
280 - -/* -Module-reset-*/
281 - -CORDIC_DeInit ():
282
283 --f'-Get-CORDIC-read-registex-(CORDIC_RDAT]-address-'/
284 - -rReghddr = CORDIC_GetRegisterAddr (CORDIC_AS DMA SRCADDR) ;
285 /*-Get -CORDIC write register (CCRDIC WDAT) -address =f
286 - wReghddr ‘= -CORDIC_GetRegisterAddr (CORDIC_AS DMA DSTADDR) ;
287
288 - -CORDIC StructInit (&CORDIC InitStructure):;
289 i LRSI T rE- R R T FhaTed PN 004 B
280 [---CORDIC_InitStIuctuIE.Function--=-CORDIC_FUNCTION_SINE: I
za1 | B[ i =34 e =Ted = s b @ e N = S W L=
292 - CORDIC InitStructure.Precision = CORDIC_PRECISICN &CYCLES;
293 --f/*.Configure -CORDIC-*/
294 CORDIC Imit (&CORDIC InitStructure);
295
296 --/* . Configure -DMA read channel- */
297 - -DMA ReadConfiguration (rReglddr, -aCalResult, -ARRAY SIZE):
253 --/#%.Enable - CORDIC DML read reguest-*/
299 - CORDIC_DMAReadRequestCmd (ENABLE) ;
300
301 .. /% . Configure -DMA write channel  */
302 --DMA WriteConfiguration(aInData, -wReghddr, -RRRAY STZE);
303 /* Enable CORDIC DMA write  request */
304 -+ CORDIC DMAWriteRequestCmd (ENAELE);
305
306 [ /% Before starting a new -process, -you-need to -check -the current - -state of -the peripheral;
307 --if-it's busy -you need-to-wait-for the-end-of -current transfer before- starting-a -new-one.
208 - -For .simplicity reasons, -this.example- -is- -just -waiting till the end:of the process, -but-
308 |- -application -may perform-other- tasks while transfer operation-is-ongoing.-*/
210 -+ - while. (CORDIC GetFlagStatus (CORDIC FLAG ERF) -== RESET)
3114 - -
312 /* Do -nothing-*/
313 -}

Compared to the N32G45x series, LPTIM is a newly added module. The timer in this module can operate in all power
consumption modes and has the capability to wake up the system (except in VBAT mode). The SDK provides a demo
project as shown in the figure below:
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I¥r

LPTIM_ENC
LPTIM_MENC

LPTIM _PulseCounter
LPTIM_PWHM

LPTIM Wakellp

s
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e

If user need to calculate the number of signal edges in quadrature encoder mode, refer to the "LPTIM_ENC" demo.
If user need to calculate the number of signal edges in non-quadrature encoder mode, refer to the "LPTIM_NENC"

demo.

If user need to count the number of pulses, refer to the "LPTIM_PulseCounter" demo.

If user need to generate PWM waveforms, refer to the "LPTIM_PWM" demo.
If user need to operate and wake up from low-power modes, refer to the "LPTIM_WakeUp™ demo. For information
on how to enter other low-power modes besides the one demonstrated, refer to the corresponding demos of the

PWR module.

43.11GPIO

The basic configuration and port remapping of GPIO differ significantly. For a detailed comparison of the GP10
module driver API functions between the N32G45x series and the N32H47x_48x series, please refer to the table
below. After replacing the driver .c/.h files, you can make corresponding substitutions in your application code when
calling the GP10 module driver API functions, according to the table below:

API name

GPIOX)

* GPIOX)

API Is the API Difference declaration
description | N32G45x series N32H47x_48x series consistent
Input parameter The value range of
GPIO reset void GPIO_Delnit(GP1O_Module* void GPIO_Delnit(GP1O_Module* YES GPIOx is different:
GPIOx) GPIOx) N32H47x_48x series adds GPIOH
option
Deinitialize | _ void GPIO_DelnitPin(GP10O_Module* NO N32G45x series does not have this
GPIO pin GPIOx, uint32_t Pin) API
AFIO reset void GPIO_AFIOInitDefault(void) void GPIO_AFIOInitDefault(void) YES None
The function name is the same as the
input parameter, but the configuration
methods of the two GPIOs are
different, and the structure definition
Initialize GPIO_InitPeripheral(GPIO_Module* GPIO_lInitPeripheral(GPIO_Module* NO SDK:
; . : . :
GPIO gi:gxirﬁgﬁéglﬂype gg:gxirﬁglt%_cltr;ﬂype N32G45x series structure: Pin,
- - GPIO_Speed, GPIO_Mode
N32H47x_48x series structure :Pin,
GP10_Mode, GPIO_Pull,
GPIO_Slew_Rate, GPIO_Current,
GPIO_Alternate
Initialize void GPIO_InitStruct(GPIO_InitType* void GPIO_InitStruct(GPIO_InitType* The structure definitions that the
GPIO - - YES . : f
structs GPIO_InitStruct) InitStruct) input parameters point to vary widely
Get GPIO uints_t uints_t Input parameter The value range of
inputdata | GPIO_ReadInputDataBit(GPIO_Module* | GPIO_ReadInputDataBit(GPIO_Modul | YES it g
bit GPIOx, uintl6_t Pin) e* GPIOx, uint16_t Pin) )
uintl6_t uintl6_t .
i(;etfg;g GPIO_ReadInputData(GPIO_Module* GPIO_ReadInputData(GPIO_Module* | YES 2‘%{;47)‘—48" series adds GPIOH
P GPIOX) GPIOX) P
Get GPIO uints_t uintg_t Input parameter The value range of
output data GPIO_ReadOutputDataBit(GPIO_Modul GPIO_ReadOutputDataBit(GPIO_Mod | YES GSIOE is different: g
bit e* GPIOx, uint16_t Pin) ule* GPIOX, uint16_t Pin) i
uintl6_t uintl6_t .
Get GPIO GPIO_ReadOutputData(GPIO_Module* GPIO_ReadOutputData(GP1O_Module | YES N3.2H47X—48X series adds GPIOH
output data option
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Configure
GPIO pin void GPIO_SetBits(GPIO_Module* void GPIO_SetBits(GPIO_Module* YES Input parameter The value range of
output high GPIOX, uint16_t Pin) GPIOX, uint16_t Pin) GPIOx is different:
level
Configure void . .
GPIO output | GPIO_SetBitsHighL6(GPIO_Module* ; NO ;xﬁgggx_wx series delet this
high level GPIOX, uint32_t Pin)
Configure
GPIO pin void GPIO_ResetBits(GPIO_Module* void GPIO_ResetBits(GPIO_Module* YES Input parameter The value range of
output low GPIOX, uint16_t Pin) GPIOX, uintl6_t Pin) GPIOx is different:
level
Configure void GPIO_WriteBit(GP1O_Module* void GPIO_WriteBits(GPIO_Module* .
GPIO pin GPIOX, uintl6_t Pin, Bit_OperateType GPIOXx, uint16_t Pin, Bit_OperateType | YES 0N3ti2;147x—48x series adds GPIOH
output level BitCmd) BitCmd) P
gg:gg:lf ut void GPIO_Write(GPIO_Module* void GPIO_Write(GPIO_Module* YES Input parameter The value range of
level P GPIOX, uintl6_t PortVal) GPIOX, uint16_t data_value) GPIOx is different:
g%g%le in ) void GPIO_TogglePin(GP1O_Module NO N32H47x_48x series add this
| P *GPIOx, uint16_t Pin) function
evel -
void void
Lock GPIO | GpI0_ConfigPinLock(GPIO_Module* | GPIO_ConfigPinLock(GPIO_Module* | YES ot pararieter The value range of
P GPIOx, uint16_t Pin) GPIOx, uint16_t Pin) :
Configure
EVENT void GPIO_ConfigEventOutput(uint8_t ) NO N32H47x_48x series adds GPIOH
output GP1O | PortSource, uint8_t PinSource) option
pin
Enable void .
EVENT GPIO_CtrlEventOutput(FunctionalState | - NO The N32HA7x_48x series does not
need to be enabled
output Cmd)
) . ) . . N32H47x_48x series EXTI input
Configure - . S void GPIO_ConfigEXTILine(uint8_t il :
void GPIO_ConfigEXTILine(uint8_t - - = supports full pin mapping, added
ﬁrlli’elo EXTI PortSource, uint8_t PinSource) IF_’:ES(S)E%S)G uint8_t PortSource, uint8_t | NO input parametersLineSource:
EXTI_LINE_SOURCE0~15
The N32G45x series must be
remapped according to the peripheral
Configure ] - - void GPIO_ConfigPinRemap(uint8_t port group, while the N32H47x_48x
GPIO pin \é%d F?isIgagg?g:%ﬁg;:néﬁg;mt?’z—t PortSource, uint8_t PinSource, uint32_t | NO series can be remapped separately for
remapping prIn, AlternateFunction) each port, the difference is very big,
please refer to the user manual and
SDK
Configure void ] - - -
SPI NSS ) AFIO_Config_SPI_NSS_Mode(uint32 NO N32H47x_48x series add this
ort mode _t AFIO_SPIX_NSS, uint32_t function
P NSS_Mode)
Con_flgure void AFIO_ConfiglOFilter(uint32_t N32H47x_48x series add this
10 filter - - NO h
Filter_Cycle) function
cycle
Configure void . .
FEMC - AFIO_Config FEMC_NADV_Pin(uint | NO ;\Lljizcggngsx series add this
NADV pin 32_t NADV_Pin)
Configure void . .
EXTI - AFIO_Config EXTI_Filter(uint32_t NO ;\Lljizcggngsx series add this
analog filter EXTI_Filter)
Configure void . .
XSPIXIP | - AFIO_Config XSPI_XIP_BigEndian( | NO ][\ﬁigggx—“ax series add this
data endian uint32_t Endian)
Configure void
xspihalt- . AFIO_Config_XSPI_HalfDuplexMode | NO FuSzHA T A8x series add this
o (uint32_t HalfDuplex)
ConfigurexS void . .
Pl dual quad | - AFIO_Config_XSPI_DualQuadMode( | NO ?ﬁg;‘;x—“x series add this
mode uint32_t DualQuad)
Function name and input parameter
macrodefinition are different:
N32G45x Series Input parameter
Configure . . ETH_ConfigSel:
ETH void void GPIO_ETH_RMII_CFG
; GPIO_ETH_ConfigMedialnterface(uint32 | AFIO_Config_ETH_Mode(uint32_t NO — - =
interface t ETH_ConfigSel) ETH_ Mode) GPIO_ETH_MII_CFG
mode - - 9 - N32H47x_48x Series Input
parameters ETH_Mode:
AFIO_ETH_MODE_RMII
AFIO_ETH_MODE_MII
Configure
the xSPI void - .
NSSport | - AFIO_Config_XSPI_NSS_Input(uint3 | NO fnﬁgggugx series add this
input 2_t InputEnable, uint32_t InputPin)
function
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Configure
the xSPI void
RXDS ; AFIO_Config_XSPI_RXDS_SampleD | NO N32HA7x_48x series add this
signal - function
. elay(uint32_t Delay)
sampling
delay
Configre
XSP1 Non- void - .
XIPmode | - AFIO_Config_XSPI_BigEndian Read( | NO PS2HA T A8x serles add this
read data uint32_t Endian)
endian
Configre
XSP1 Non- void - .
XIPmode | - AFIO_Config_XSPI_BigEndian Write | NO PSZHA T A8x series add this
write data (uint32_t Endian)
endian
Configure void N32H47x_48x series add this
XSPI time - AFIO_Config_XSPI_TimeExtension(u | NO function
- : - unction
extension int32_t Extension)
Configure void . .
xSPlhigh | - AFIO_Config_XSPI_NSS_HighTime( | NO SHAT 4B series add this
level time uint32_t clk)
void
Enable port ) AFI0_ConfigPinTol5V(GPIO_Module NO N32H47x_48x series add this
5V tolerance * GP10x, uint32_t Pin,FunctionalState function
cmd)
Configure void
port digital } AFIO_ConfigPinFilter(GPIO_Module* NO N32H47x_48x series add this
filtering GPIOx, uint32_t Pin,FunctionalState function
function cmd)
Configure
GPIOC void . .
register read | - AFIO_Config_GPIOC_ReadRegDelay | NO ?‘32H47X—48X series add this
- unction
delay (FunctionalState cmd)
function
t(r31(:3nf|gure void - . . .
SHRTIM ) AFIO_Conflg_S_HRT_I M_EXEV_Pin(u NO N32I—_|47x_48x series add this
external mtS_t EX_EV_Lme, uint8_t PortSource, function
event port uint8_t PinSource)
Configure void . .
EMC - AFIO_Config_EMC_Funtion(uint32_t | NO S2HAT 4B series add this
function EMC_fun, FunctionalState cmd)
Configure ) void AFIO_Set EMC_Cnt(uint32_t NO N32H47x_48x series add this
EMC count cnt) function
Get EMC . . N32H47x_48x series add this
count - uint32_t AFIO_Get_EMC_Cnt(void) NO function

The AFIO section of the GP1O module in the N32H47x_48x series has more new features, with the main

differences as follows:

1. Configuration of the global digital filtering period for GPIO ports, with the digital filtering function for
each port able to be enabled/disabled individually.

o Gl o5 @5 IS

External interrupts (EXTI) can be configured on any pin.
EXTI analog filtering can be configured.

Some pins can be configured for 5V compatibility.

The FEMC NADV pin connection can be configured.|

Remapping of ADC regular/injected conversion triggers is no longer supported; instead, this configuration
is handled within the ADC module.

7. Additional features for the xSPI module include dual four-wire mode, half-duplex mode, data endianness
mode, and NSS input control in master mode.

8. Added SHRTIM external event pin configuration, supporting full pin mapping.

4.3.12EXTI

The EXTI modules of the N32G45x series and the N32H47x_48x series are basically the same, with some
adjustments made to the register definitions. Additionally, the number of external interrupt lines has been increased
from 22 to 32, and full pin mapping for external interrupts is supported (configured in AFIO). For a detailed
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comparison of the driver API functions, please refer to the table below. After replacing the driver .c/.h files, you can
make corresponding substitutions in your application code when calling the EXTI module driver API functions,
according to the table below.

API name Is the Difference
API description . . API .
N32G45x series N32H47x_48x series consistent declaration
EXTI reset void EXTI_Delnit(void) void EXTI_Delnit(void) YES None
s void EXTI_InitPeripheral( EXTI_InitType* void EXTI_InitPeripheral(EXTI_InitType*
EXTlInitialize | £y r) | pitStruct) EXTI_InitStruct) YES None
Initialize EXTI void EXTI_InitStruct(EXTI_InitType* void EXTI_InitStruct(EXTI_InitType* YES None
structs EXTI_InitStruct) InitStruct)
Trigger EXTI ) ) ) _ _ ) The value range of
software void EXTI_TrlggerSWInt(umt32_t void EXTI_TrlggerSWInt(umt32_t YES input parameter
; EXTI_Line) EXTI_Line) EXTI_Lineis
interrupt s . .
different:
. . N32G45x series:
Get EXTI status EI)fgSIteEliﬁel)EXTI_GetStatusFIag(u|nt32_t El)ag_sltallf?sel)iXTI_GetStatusFIag(u|nt32_t YES EXTI_LINEO to
- - EXTI_LINE21
Clear EXTI void EXTI_ClrStatusFlag(uint32_t void EXTI_ClrStatusFlag(uint32_t N3.2H4_17X—48X
status EXTI_Line) EXTI_Line) YES series :EXTI_LINEO to
- - EXTI_LINE31
The value range of
Get EXTI INTStatus EXTI_GetITStatus(uint32_t INTStatus EXTI_GetITStatus(uint32_t YES input parameter
interrupt status EXTI_Line) EXTI_Line) EXTI_Lineis
different:
Clear EXTI 1 \0id EXTI_CIriTPendBit(uint32_t void EXTI_CIrITPendBit(uint32._t IN32GASx series:
interrupt pending EXTI_Line) EXTI_Line) YES EXTI_LINEO to
bit - - EXTI_LINE21
ﬁﬁigg:% void EXTI_RTCTimeStampSel(uint32_t void EXTI_RTCTimeStampSel(uint32_t VES None
- EXTI_TSSEL_Line) EXTI_TSSEL_Line)
trigger source

4.3.13SDIO

The SDIO modules of the N32G45x series and the N32H47x_48x series are basically the same, with adjustments
made to the register definitions. For a detailed comparison of the driver API functions, please refer to the table below.
After replacing the driver .c/.h files, the application code can call the SDIO module driver API functions according

to the substitutions outlined in the table below:

API description

APl name

N32G45x series

N32H47x_48x series

Is the API
consistent

Difference declaration

SDIO reset

void SDIO_Delnit(void)

void SDIO_Delnit(void)

YES

None

Initialize SDIO

void SDIO_Init(SDIO_InitType*
SDIO_InitStruct)

void SDIO_Init(SDIO_InitType*

InitStruct)

NO

Initialization structure
member CIkDiv value range
has changed:

N32G45x series: 0x00 ~
OXFF

N32H47x_48x series: 0x00 ~
Ox1FF

Initialization structure
member CIkDiv value range
has changed:

N32G45x series: 0x00 ~
OxFF

N32H47x_48x series: 0x00 ~
Ox1FF

Initialize SDIO
structs

void SDIO_InitStruct(SDIO_InitType*
SDIO_InitStruct)

void SDIO_InitStruct(SDIO_InitType*

InitStruct)

NO

Initialization structure
member CIkDiv value range
has changed:

N32G45x series: 0x00 ~
OXFF

N32H47x_48x series: 0x00 ~
Ox1FF

Initialization structure
member CIKDiv value range
has changed:

N32G45x series: 0x00 ~
OxFF

N32H47x_48x series: 0x00 ~
Ox1FF
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. . void
Enable SDIO void SDIO_EnableClock(FunctionalState SDIO_EnableClock(FunctionalState VES None
clock output Cmd) Cmd)
void SDIO_SetPower(uint32_t void SDIO_SetPower(uint32_t
Set SDIO power SDIO_PowerState) PowerState) YES None
The return value is different:
N32G45x Series: 0x00, 0x02,
0x03
Get SDIO power uint32_t SDIO_GetPower(void) uint32_t SDIO_GetPower(void) NO N32H47x_48x Series:
SDIO_POWER_OFF
SDIO_POWER_UP
SDIO_POWER_ON
The first input parameter has
) . ] . . ] . changed:
_Conflgure SDIO void S_DIO_ConflgInt(umt32_t SDIO_IT, void S_DIO_ConflgInt(umt32_t Int, NO The 2132H47x_48x series
interrupt FunctionalState Cmd) FunctionalState Cmd) d
oes not support
SDIO_INT_CEATAF
Enable SDIO void SDIO_DMACmd(FunctionalState void SDIO_DMACmMmd(FunctionalState VES None
DMA Cmd) Cmd)
Send SDIO void : void .
command SDIO_Sended(SDIO_CdenltType* SDIO__Sended(SDIO_CdenltType* YES None
SDIO_CmdInitStruct) CmdInitStruct)
Initialize splo | Y04 . void .
command structs SDIO_In|tCmdS_truct(SDIO_CmdInltType SDIO_Inlt(_lmdStruct(SDIO_CmdInltTy YES None
* SDIO_CmdInitStruct) pe* CmdInitStruct)
Gets the
g?r:;]??:g index uint8_t SDIO_GetCmdResp(void) uint8_t SDIO_GetCmdResp(void) YES None
response received
Gets the last uint32_t SDIO_GetResp(uint32_t uint32_t SDIO_GetResp(uint32_t YES None
response received | SDIO_RESP) SDIO_RESP)
Configure the void void
data transfer SDIO_ConfigData(SDIO_DatalnitType* SDIO_ConfigData(SDIO_DatalnitType* | YES None
control register SDIO_DatalnitStruct) DatalnitStruct)
Data structure void . void :
initialization SDIO_InltDataStruct(SDIO_DataImtType SDIO_ImtDataStryct(SDIO_DataInltTy YES None
* SDIO_DatalnitStruct) pe* SDIO_DatalnitStruct)
Gets the amount uinta2 t
?rfa g:ft;:a;;?g uint32_t SDIO_GetDataCountValue(void) SDIO_GetDataCountValue(void) YES None
Read data from
the receiving uint32_t SDIO_ReadData(void) uint32_t SDIO_ReadData(void) YES None
FIFO
;/g;geF?gtoa to void SDIO_WriteData(uint32_t Data) void SDIO_WriteData(uint32_t Data) YES None
Gets the number
gf words of F.IFO uint32_t SDIO_GetFifoCounter(void) uint32_t SDIO_GetFifoCounter(void) YES None
ata to be written
or read
Enabled read wait void . . void . .
function SDIO_EnableReadWait(FunctionalState SDIO_EnableReadWait(FunctionalState | YES None
Cmd) Cmd)
The N32H47x_48x series is
Startst ] void sp[ié into two functions
art/stop rea . . ; Voi
wait (S:I%IS_DlsabIeReadWalt(FunctlonaIState - NO SDIO_StopReadWait(void)
void
SDIO_StartReadWait(void)
. . Lo N32H47x_48x series new
Stop read wait - void SDIO_StopReadWait(void) NO functions
) void void
g‘;gf\',‘g;‘lrtentq’gze SDIO_EnableSdioReadWaitMode(uint32_ | SDIO_EnableReadWaitMode(uint32_t | YES None
t SDIO_ReadWaitMode) ReadWaitMode)
) void void
sgnrf];?)té:}e the SD SDIO_EnableSdioOperation(FunctionalSt | SDIO_EnableSdioOperation(Functional YES None
ate Cmd) State Cmd)
The SD 1/O pause | void void
command was SDIO_EnableSendSdioSuspend(Functiona | SDIO_EnableSendSdioSuspend(Functio | YES None
configured IState Cmd) nalState Cmd)
Configure the void void
command SDIO_EnableCommandCompletion(Funct | SDIO_EnableCommandCompletion(Fun | YES None
completion signal | ionalState Cmd) ctionalState Cmd)
void
E”?b'e CE-ATA | p10 EnableCEATAInt(FunctionalState | - NO N32H47x_48x does not
evice interrupted Cmd) support CE-ATA devices
Configure CE- void
ATA command SDIO_EnableSendCEATA(FunctionalStat | - NO N32HA7x_48x does not
sending e Cmd) support CE-ATA devices
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The input parameters have
Get SDIO status FlagStatus SDIO_GetFlag(uint32_t FlagStatus SDIO_GetFlag(uint32_t NO ?I'T;nlgl%dZ:H 47x 48X series
SDIO_FLAG) Flag) doss not suppo_rt
SDIO_FLAG_CEATAF
The input parameters have
Get SDIO INTStatus SDIO_GetIntStatus(uint32_t INTStatus SDIO_GetIntStatus(uint32_t | %T]aenﬁfsdm 7% 48x series
interrupt status SDIO_IT) Int) d -
oes not support
SDIO_INT_CEATAF
The input parameters have
void SDIO_ClrFlag(uint32. t . . changed: .
Clear SDIO flag v - void SDIO_ClIrFlag(uint32_t FlagClr) NO The N32H47x_48x series
SDIO_FLAG) does not support
SDIO_FLAG_CEATAF
E\Itii:usp?:)gn ding void SDIO_ClIrIntPendingBit(uint32_t ) NO \l—lzg mgf;ﬁﬁ{:gx Seres
bit SDIO_IT) SDIO_ClrFlag
Send the uint32_t -
command and get | - SDIO_CmdShortResponsel(uint8_t NO Eii?gg:‘mx serial new
R1 short response Cmd, uint32_t Arg, uint32_t timeout)
Send the uint32_t .
command and get | - SDIO_CmdShortResponse3(uint8_t NO Eii?gg:—%x series new
R3 short response Cmd, uint32_t Arg)
Send the .
uint32_t .
command and get | SDIO_CmdLongResponse2(uint8_t NO N32H47x_48x series new
an R2 long Cmd, uint32_t Arg) functions
response ' LA
uint32_t .
Send CMD16 and | SDIO_CmdBlockLength(uint32._t NO N32I—_|47x_48x series new
get the response BlockSize) functions
uint32_t .
Send CMD23 and | SDIO_CmdBlockCount(uint32_t NO N32I—_|47x_48x series new
get the response BlockCnt) functions
uint32_t .
Send CMD17and | _ SDIO_CmdReadSingleBlock(uint32 t | NO N32H47x_48x series new
get the response ReadAdd) functions
uint32_t .
Send CMD18and | _ SDIO_CmdReadMultiBlock(uint32 t | NO N32H47x_48x series new
get the response ReadAdd) functions
uint32_t .
Send CMD24 and - - . N32H47x_48x series new
get the response - ﬁ:gﬁ(gz;derteSmgIeBIock(u|nt32_t NO functions
uint32_t -
Send CMD25 and - - - . N32H47x_48x series new
get the response - ﬁ:gﬁ(jgdWmeMultlBlock(umt32_t NO functions
uint32_t -
Send CMD32 and - . N32H47x_48x series new
get the response - gtzlrt%d ((:jr;wdSDEraseStartAdd(u|nt32_t NO functions
uint32_t -
Send CMD33 and - . N32H47x_48x series new
get the response - Elr?(;gac(j:)mdSDEraseEndAdd(u|nt32_t NO functions
Send CMD35and | gg:g—ém dEraseStartAdd(uint32._t NO N32H47x_48x series new
get the response StartAd d) - functions
uint32_t .
Send CMD36 and | SDIO_CmdEraseEndAdd(uint32_t NO N32I—_|47x_48x series new
get the response EndAdd) functions
sgi‘?hecxs'?)ii;"d . uint32_t SDIO_CmdErase(void) NO T AGX Selles few
Send CMD42 and | uint32_t NO N32H47x_48x series new
get a response SDIO_CmdLockUnlock(uint32_t arg) functions
sgtn ?hglr\gs?)%)isznd - uint32_t SDIO_CmdStopTransfer(void) NO 2‘5}%?2;?—48)( SEries new
Send CMD7 and } uint32_t SDIO_CmdSelDesel(uint16_t NO N32H47x_48x series new
get the response RCA) functions
sgi‘?hg?gs'?)% r?:ed . uint32_t SDIO_CmdGoldleState(void) | NO T AGX Selles few
sgi‘?hecxs'?)i ::ed . uint32_t SDIO_CmdOperCond(void) NO T AGX Selles few
Send CMD55and | uint32_t NO N32H47x_48x series new
get the response SDIO_CmdAppCommand(uint32_t Arg) functions
Send ACMD41 uint32_t .
and get the - SDIO_CmdAppOperCommand(uint32_t | NO Eii?ggz—%x series new
response Arg)
:ﬁgd th'\é' D6 ) uint32_t SDIO_CmdBusWidthuint32_t | o N32HATX_48x series new
d BusWidth) functions
response
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Send ACMD51 .
and get the uint32_t SDIO_CmdSendSCR(void) NO ?‘32H47X—48X Series new
unctions
response
Send CMD2 and uint32_t SDIO_CmdAlISendCID(void) | NO N32H47x_48x series new
get the response functions
Send CMD10 and uint32_t SDIO_CmdSendCID(uint16_t N32H47x_48x series new
NO -
get the response RCA) functions
Send CMD9 and uint32_t SDIO_CmdSendCSD(uint16_t N32H47x_48x series new
NO .
get the response RCA) functions
Send CMD3 to
SD card to get uint32_t SDIO_CmdSetRelAdd(uint16_t N32H47x_48x series new
NO .
response and *pRCA) functions
RCA
Send CMD3 to uint32_t .
MMC card and SDIO_CmdSetRelAddMmc(uint16._t NO fNaZHMX—"'BX series new
unctions
get response RCA)
Send CMD13 and uint32_t SDIO_CmdSendStatus(uint32_t NO N32H47x_48x series new
get the response Arg) functions
:ﬁgd Q(t:h'\:mg uint32_t NO N32H47x_48x series new
g SDIO_CmadStatusRegister(void) functions
response
Send CMD1 and uint32_t NO N32H47x_48x series new
get a response SDIO_CmdOpCondition(uint32_t Arg) functions
Send CMD6 and uint32_t SDIO_CmdSwitch(uint32_t NO N32H47x_48x series new
get the response Arg) functions
Send CMD8 and uint32_t NO N32H47x_48x series new
get the response SDIO_CmdSendEXTCSD(uint32_t Arg) functions
Gets R1 response uint32_t SDIO_GetCmdResp1(uint8_t NO N32H47x_48x series new
error status Cmd, uint32_t Timeout) functions
Get R2 response - . N32H47x_48x series new
error status uint32_t SDIO_GetCmdResp2(void) NO functions
Gets R3 response . . N32H47x_48x series new
error status uint32_t SDIO_GetCmdResp3(void) NO functions
ig‘sot:;ifmr uint32_t SDIO_GetCmdResp6(uint8_t | N32HA47x_48x series new
P Cmd, uint16_t *pRCA) functions
status _
Gets R7 response . . N32H47x_48x series new
error status uint32_t SDIO_GetCmdResp7(void) NO functions
Gets the CMDO static uint32_t NO N32H47x_48x series new
send error status SDIO_GetCmdError(void) functions

4.3.14FDCAN

The FDCAN module of the N32H47x_48x series complies with the ISO 11898-1:2015 standard, supporting both
CAN 2.0A/B and CAN FD protocols, as well as being compatible with the non-1SO standard Bosch protocol. In
contrast, the CAN module of the corresponding N32G45x series only supports CAN 2.0A/B.

Due to significant differences between the two, they cannot be directly compared or modified through direct
substitution. When using them, please refer to the FDCAN module section in the user manual and the FDCAN
routines in the SDK.

Additionally, the FDCAN port supports full pin mapping, as detailed in the description of multiplexing functions in
the GPIO module section of the user manual.

4.3.151IWDG

The main differences in the IWDG (Independent Watchdog) module are as follows:
1. The N32G45x series does not support freeze functionality, while the N32H47x_48Xx series does.
2. The IWDG clock source is the LSI (Low-Speed Internal). For the N32G45x series, the LS| clock
frequency is 40 kHz, with a minimum reset time of 0.1 ms. In contrast, for the N32H47x_48x series, the
LSI clock frequency is 32 kHz, and the minimum reset time is 0.125 ms. Therefore, the timeout value
needs to be recalculated.
Below is a comparison table of the IWDG module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, application code can call the IWDG module driver API
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functions according to the substitutions outlined in the table. Note that the timeout values need to be converted, and
for more details, please refer to the user manual:

IWDG_FLAG)

IWDG_FLAG)

API name Is the
API description ] ] AP Difference declaration
N32G45x series N32H47x_48x series consi
stent
Set the
IWDG_PREDIV . . L void
and IWDG_RELV ‘I’\‘l)\;‘é('sw\?vﬁt—&vxggzscs()’”f'g(”'”tlﬁ—t IWDG_WriteConfig(IWDOG_WRITE_CONF | YES | None
registers to write - IG IWDG_WriteAccess)
protection
Set the clock
predivision factor void IWDG_SetPrescalerDiv(uint8_t void IWDG_SetPrescalerDiv(uint8_t VES None
that drives the IWDG_Prescaler) IWDG_Prescaler)
IWDG
Set thg IWDG void IWDG_CntReload(uint16_t Reload) void IWDG_CntReload(uint16_t Reload) YES None
reloading value
Loads the value in
the reload register to | void IWDG_ReloadKey(void) void IWDG_ReloadKey(void) YES None
the capital counter
Enable IWDG void IWDG_Enable(void) void IWDG_Enable(void) YES None
void IWDG_Freeze_Enable(FunctionalState N32G45x series does
Enable IWDG freeze | - Cmd) NO not have this API
. FlagStatus
Get IWDG status FlagStatus IWDG_GetStatus(uint16_t IWDG_GetStatus(IWDG_STATUS_FLAG YES | None

4.3.16WWDG

The main differences in the WWDG (Window Watchdog) module are as follows:

1. The window value for the N32G45x series is 7 bits, while for the N32H47x_48x series, it is 14 bits.

2. The WWDG clock source is APB1/4096. For the N32G45x series, the APB1 clock has a maximum frequency
of 36 MHz, resulting in a minimum reset time of 0.113 ms. In contrast, for the N32H47x_48x series, when the
main clock frequency is 240 MHz, the APBL1 clock frequency is 120 MHz, leading to a minimum reset time of
0.0341 ms. Therefore, the window value needs to be recalculated.

Below is a comparison table of the WWDG module driver API functions between the N32G45x series and the

N32H47x_48x series. After replacing the driver .c/.h files, application code can call the WWDG module driver API
functions according to the substitutions outlined in the table. Note that the window time needs to be converted, and
for more details, please refer to the user manual:

API name

API description Is th_e API Difference declaration
N32G45x series N32H47x_48x series consistent
WWDG reset void WWDG_Delnit(void) void WWDG_Delnit(void) YES None
Set the pre-division void WWDG_SetPrescalerDiv(uint32_t void WWDG_SetPrescalerDiv(uint32_t
factor for the YES None
WWDG driver clock WWDG_Prescaler) WWDG_Prescaler)
The N32G45x input
Set window value void WWDG_SetWValue(uint8_t void WWDG_SetWValue(uint16_t NO value is 7bit, and the
WindowValue) WindowValue) N32G47x_48x input
value is 14bit
Enabled WWDG
Early wake up void WWDG_Enablelnt(void) void WWDG_Enablelnt(void) YES None
interrupt

Set counter value

void WWDG_SetCnt(uint8_t Counter)

void WWDG_SetCnt(uint16_t Counter) NO

The N32G45x input
value is 7bit, and the
N32G47x_48x input
value is 14bit

The N32G45x input

The WWDG value is 7bit, and the
];lrjmr:t:)tlle(iin was void WWDG_Enable(uint8_t Counter) void WWDG_Enable(uint16_t Counter) NO N32G47x_48x input
value is 14bit
Gets the WWDG
Wake up Early FlagStatus WWDG_GetEWINTF(void) FlagStatus WWDG_GetEWINTF(void) YES None
interrupt flag
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Clear the WWDG
Wake Up Early
interrupt flag

void WWDG_CIrEWINTF(void)

void WWDG_CIrEWINTF(void)

www.nationstech.com

YES None
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4.3.17FLASH

The following table compares the FLASH module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code can call the FLASH module driver
API functions with substitutions according to the table below:

API name Is the API
API description ) Difference declaration
N32G45x series N32H47x_48x series consistent
s void FLASH_SetLatency(uint32_t void FLASH_SetLatency(uint32_t N32H47x_48x series
et Latency FLASH_Latency) FLASH_Latency) YES add parameter
- Y — Y FLASH_LATENCY 5
Get Latency - uint8_t FLASH_GetLatency(void) NO N32H47X.—48X series
new functions
Set prefetch void FLASH_PrefetchBufSet(uint32_t void FLASH_PrefetchBufSet(uint32_t VES None
buffer FLASH_PrefetchBuf) FLASH_PrefetchBuf)
Icache reset void FLASH_iCacheRST(void) void FLASH_iCacheRST(void) YES None
Set Icache void FLASH_iCacheCmd(uint32_t void FLASH_iCacheCmd(uint32_t YES None
command FLASH_iCache) FLASH_iCache)
Set FLASH . . .
rogramming void FLASH_SetSMPSEL Status(uint32_t ) NO N32H47x_4§x series
P FLASH_smpsel) don’t have this API.
mode
FLASH unlock void FLASH_Unlock(void) void FLASH_Unlock(void) YES None
FLASH lock void FLASH_Lock(void) void FLASH_Lock(void) YES None
Get FLASH lock | - FlagStatus Flash_GetLockStatus(void) NO N32H47X.—48X seres
status new functions
Option byte - void Option_Bytes_Unlock(void) NO N32H47X.—48X seres
unlock new functions
. - . . . N32H47x_48x series
Option byte locks void Option_Bytes_Lock(void) NO new functions
Get option byte . N32H47x_48x series
lock status - FlagStatus OB_GetLockStatus(void) NO new functions
FLASH_STS FLASH_STS N32GASx page size:
Erl]_?SaHeerase FLASH_EraseOnePage(uint32_t FLASH_EraseOnePage(uint32_t YES ZNEZBH 17x 48
pag Page_Address) Page_Address) e X_AoX page
size: 8KB
Er';?eSH mass FLASH_STS FLASH_MassErase(void) FLASH_STS FLASH_MassErase(void) YES None
Single Word
FLASH program FLASH_STS FLASH_STS programming to double
word prog FLASH_ProgramWord(uint32_t Address, FLASH_ProgramdoubleWord(uint32_t NO word programming, you
uint32_t Data) address, uint32_t dataO,uint32_t datal) need to enter two Word
data at the same time
void .
Set FLASH . N32H47x_48x series
ROW program - (F:I%A;\EH_RowProgramSet(FunctlonaIState NO new functions
Set FLASH void .
ROW area - FLASH_RowProgramAreaSet(FunctionalSt NO ?j\’i?ﬂéi—:fsx series
programming ate Cmd)
FLASH_STS )
FLASH ROW - FLASH_RowProgram(uint32_t address, NO E;i':j:éi—éfsx series
uint32_t row_num, uint32_t *data)
Option byte erase | FLASH_STS FLASH_EraseOB(void) FLASH_STS FLASH_EraseOB(void) YES None
FLASH_STS
FLASH_ProgramOB_RUDD(uint32_t
option_byte_rpd1, uint32_t
option_byte_iwdg, uint32_t
option_byte_stop,\
FLASH_STS uint32_t
FLASH_ProgramOBData(uint32_t option_byte_stdby, uint32_t NO
Address, uint32_t Data) option_byte_iwdg_stop, uint32_t .
option_byte_iwdg_stdby,\ Option byte area
uint32 t programming difference
Programming . . = is large, it is
Option byte area opt!on_byte_lwdg_sl_eep, uint32_t recommended to refer to
option_byte_data0, uint32_t D to understand th
option_byte_datal) useemo 0 understand the
FLASH_STS FLASH_STS
FLASH_EnWriteProtection(uint32_t FLASH_EnWriteProtection(uint32_t YES
FLASH_Pages) FLASH_Pages)
FLASH_STS
FLASH_STS . FLASH_ProgramOB_RU2U3(uint32_t
FLASH_ConfigUserOB(uint16_t ontion byte rod2. uint32 t NO
OB_IWDG, uint16_t OB_STOP, uint16_t P _byt > P BéOTO Jint32
OB_STDBY) option_byte2_n , uint32_t
= option_byte2_nBOOT1,\
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uint32_t
option_byte2 nSWBOOTO, uint32_t
option_byte2_FlashBoot, \
uint32_t
option_byte2_ BOR, uint32_t
option_byte3 NRST)
FLASH_STS
- FLASH_ProgramOB_CCMSRAM(uint32_t NO
option_byte CCMSRAM)
Set ELASH L1 FLASH_STS FLASH_STS
R - FLASH_ReadOutProtectionL1(FunctionalS | FLASH_ReadOutProtectionL1(FunctionalSt | YES None
ead protection
tate Cmd) ate Cmd)
Enable FLASH FLASH_STS FLASH_STS
L2 read FLASH_ReadOutProtectionL2_ENABLE( FLASH_ReadOutProtectionL2_ENABLE(v | YES None
protection void) oid)
Gets the status of
option byte area uint32_t FLASH_GetUserOB(void) uint32_t FLASH_GetUserOB(void) YES None
USER1
f;ttlz:]hgjtt:g‘fe;’f ) FlagStatus FLASH_GetUser2(uint32_t \O N32H47x_48x series
USER2 option_byte_bit) new functions
S&Z;hgﬁjgﬁ;’f ) uint32_t _ _ NO N32H47x_48x series
DATAO FLASH_GetOptionBytes_Data0(void) new functions
S&Z;hgﬁjgﬁ;’f ) uint32_t _ _ NO N32H47x_48x series
DATAL FLASH_GetOptionBytes_Datal(void) new functions
Get FLASH . .
. . uint32_t uint32_t
e protection | £ ASH_GetwriteProtectionSTS(void) FLASH_GetWriteProtectionSTS(void) YES None
iztds;?gizggse FlagStatus ) ) FlagStatus _ ) YES None
status FLASH_GetReadOutProtectionSTS(void) FLASH_GetReadOutProtectionSTS(void)
Get L2 status of FlagStatus FlagStatus
;f:t% grotectlon g;_ASH_GetReadOutProtectlonLZSTS(v0| FLASH_GetReadOutProtectionl 2STS(void) YES None
Get Obtain the
FlagStatus FlagStatus
Et;etfu"fhed buffer | | ASH_GetPrefetchBufSTS(void) FLASH_GetPrefetchBufSTS(void) YES None
Sr?gfé_n’:\rimg FLASH_SMPSEL ) NO N32H47x_48x series
FLASH_GetSMPSELStatus(void) don’t have this API
mode status
FLASH_IT ERROR—F
LASH_INT_ERR
N32H47x_48x series
Configure void FLASH_INTConfig(uint32_t void FLASH_INTConfig(uint32_t YES 'a:ﬁpwsa;aTﬁt_?rsECCl
FLASH interrupt | FLASH_INT, FunctionalState Cmd) FLASH_INT, FunctionalState Cmd) FLASH INT JS
FLASH_INT_ECC2
FLASH_INT_DECC
FLASH_INT_RPADD
N32H47x_48x series
add parameters:
FLASH_FLAG_ECC1E
RR
FLASH_FLAG_RDKE
YERR
FLASH_FLAG_RDXK
EYERR
FLASH_FLAG_NRDX
KEYEN
Get the FLASH FlagStatus FLASH_GetFlagSTS(uint32_t FlagStatus FLASH_GetFlagSTS(uint32_t VES FLASH_FLAG_JSERR
flag status FLASH_FLAG) FLASH_FLAG) FLASH_FLAG_RTPKE
YERR
FLASH_FLAG_ECC2E
RR
FLASH_FLAG_DECC
RDF
FLASH_FLAG_DECCE
RR
FLASH_FLAG_FWOR
DF
FLASH_FLAG_RPAD
DERR
N32H47x_48x series
Clear FLASH void FLASH_ClearFlag(uint32_t void FLASH_ClearFlag(uint32_t VES add parameters:
status FLASH_FLAG) FLASH_FLAG) FLASH_FLAG_ECC1E
RR
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FLASH_FLAG_JSERR
FLASH_FLAG_RTPKE
YERR
FLASH_FLAG_ECC2E
RR
FLASH_FLAG_DECC
RDF
FLASH_FLAG_DECCE
RR
FLASH_FLAG_RPAD
DERR
St::J:LASH FLASH_STS FLASH_GetSTS(void) FLASH_STS FLASH_GetSTS(void) YES None
\é\ﬂtsfgr the FLASH_STS FLASH STS N32H47x_48x series
operation to FLASH_WaitForLastOpt(uint32_t FLASH_WaitForLastO t(uint32_t Timeout) YES add parameters:
cgmplete Timeout) - P — RowProgramTimeout
Set CCM Write } void CCM_EnWriteProtection(uint32_t NO N32H47x_48x series
protection CCM_Pages) new functions
\?Vfittéher;(e:é\t’i'on ) uint32_t NO N32H47x_48x series
statusp CCM_GetWriteProtectionSTS(void) new functions
CCM erase - - N32H47x_48x series
unlock - void CCM_Earse_Unlock(void) NO new functions
Enabled CCM . . N32H47x_48x series
erase - void CCM_EarseEN(void) NO new functions
Gets CCM erase . N32H47x_48x series
status - FlagStatus CCM_EarseSTS(void) NO new functions
Configure the - - N32H47x_48x series
CCM mode - void CCM_ModeSet(FunctionalState Cmd) NO new functions
§:<t:r>;§t|:i’<|)n } void XSPI_DESRangeSet(uint32_t NO N32H47x_48x series
address range start_add,umt32_t end_add) new functions
3:2 FEL\i/Ioi } void FEMC_DESRangeSet(uint32_t NO N32H47x_48x series
ryp start_add,uint32_t end_add) new functions
address range
Set XPSI/FEMC - . . N32H47x_48x series
decryption KEY - void RTP_DESKeySet(uint32_t* DES_key) NO new functions
Gets the number .
of writes - uint32_t GetRTP_DESKeyWnum(void) NO N32H47X.—48X series
: new functions
decryption KEY
Set JTAG Seal - void Jtag_SealSet(FunctionalState Cmd) NO N32H47X.—48X series
new functions
Set XPSI/FEMC : void XSPI_FEMC_DESSet(FunctionalState NO N32H47x_48x series
decryption Cmd) new functions
Get the .
XSPI/FEMC ; uint32_t Get XFUID(void) NO N32HA47x_48x series
) new functions
Get the CCM . . N32H47x_48x series
UID - uint32_t Get_CCMUID(void) NO new functions

The following diagram shows the example project code for "OptionByte_config" in the FLASH module of the
N32H47x_48x series. Before programming the option bytes, it is necessary to first perform FLASH unlocking and
option byte unlocking, then erase the option bytes, and finally call the option byte programming functions in
sequence to program the option byte areas.
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int main{weid)

FLASH_STS state_value:

f% DEART Init 4/

log_imiwi):

log_info|™\nOption Eyte
#% Unlocks the FL2
FLASH Unlocki):

{4 Tnlocks the Cption Byte
Optien Bytes Unlock

confiqure Test starts!%rin™):

gram Erase Controller */

Erogzram Erase Controller */

Erase Option

state value = FLASH

1

/% Disable read prots i §
state_value = FLASH Program0F_RUDD(FLASE_CE_ADEl_DISARLE, FLASH_OF IWDG_SOFTWARE, FLASH OF_STOE WOEST,
FLASH_COB_STOBY_NCRST, FLASH_OB_IWDG_STOE WOFRZ, FLASH OB_IWDE_STIBY_HOFEZ,Y
FLASE OF_IWDG_SLEEE WOFRZ, D55, Dxih)
if{state_wvalue = FLASH EOP)
i
state_value = FLASH EnWriteProtection (FLASH WRE_Fagesdltodd):

if(state value == FLASH EOF)
[

state value = FLASH ProgramOF_CCMSRAM(CCMSBAM RST WEBASE) :

ifi{state_value = FLASH EOP)
[
log_info {"Option Byte configuze OE!\Z\n"):
1
else
[
log_info{"Option Byte configure failed!\z\n"):
1

else

log_info("Option Byte srase failsd!yr\n"):

while (1)

4.3.18MISC

The following table compares the driver API functions of the misc module between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code can call the misc module driver API
functions with substitutions according to the table below:

www.nationstech.com

o API name Is the API f ;
API description - Difference declaration
N32G45x series N32H47x_48x series consistent
NVIC priority void NVIC_PriorityGroupConfig(uint32_t void NVIC_PriorityGroupConfig(uint32_t VES None
group NVIC_PriorityGroup) NVIC_PriorityGroup)
Configure void NVIC_Init(NVIC_InitType* void NVIC_Init(NVIC_InitType* VES None
interrupt priority NVIC_|InitStruct) NVIC_InitStruct)
ﬁ]‘ggrfr'gst'f/e wor | Void NVIC_SetvectorTable(uint32.t void NVIC_SetVectorTable(uint32_t VES None
. NVIC_VectTab, uint32_t Offset) NVIC_VectTab, uint32_t Offset)
table location
Configure low void NVIC_SystemLPConfig(uint8_t void NVIC_SystemLPConfig(uint8_t VES None
power mode LowPowerMode, FunctionalState Cmd) LowPowerMode, FunctionalState Cmd)
Configure systick | void SysTick_CLKSourceConfig(uint32_t void SysTick_CLKSourceConfig(uint32_t VES None
clock source SysTick_CLKSource) SysTick_CLKSource)
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The functionality of the misc module functions is consistent between the N32G45x series and the N32H47x_48x
series, allowing for direct substitution and use.

4.3.19USART

The following table compares the USART module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code can call the USART module driver
API functions with substitutions according to the table below. Specifically, for the USARTX parameter differences,

they are uniformly described as UART4—USART4, with the addition of UARTS.

o API name Is the ) )
API description - - API Difference declaration
N32G45x series N32H47x_48x series consistent
void USART_Delnit(USART_Module* | void USART_Delnit(USART_Module*
USART reset USARTX) USARTY) YES None
N32H47x_48x maximum
void USART_Init(USART_Module* void USART_Init(USART_Module* BaudRate increases from
Initialize USART | USARTX, USART_InitType* USARTX, USART_InitType* YES 1.5M to 15M,
USART_InitStruct) USART_InitStruct) and add OverSampling
parameter
- void . . .
Initialize USART . - . void USART_StructInit(USART_InitType* N32H47x_48x add
struct Egﬁg}ﬁz’ssctt:&gUSART_lnltType USART_InitStruct) YES OverSampling parameter
void i : N
Initialize USART | USART Clockinit(USART Modulex | Y0Id USART_Clockinit(USART_Module
- USARTX, USART_ClockInitType YES None
clock USARTX, USART_ClockInitType* USART. Clockinits
USART ClockInitStruct) —ClockinitStruct)
- void void
Ic?(l)tcli“sireugtSART USART _ClockStructinit(USART Clock | USART_ClockStructinit(USART Clocklnit | YES None
InitType* USART_ClockInitStruct) Type* USART_ClocklnitStruct)
void USART_Enable(USART_Module* | void USART_Enable(USART_Module*
EnableUSART USARTX, FunctionalState Cmd) USARTX, FunctionalState Cmd) YES None
N32H47x_48x add
parameters:
void USART_INT_RTOE
i T *
Configure USART _Configint(USART Module* void USAR‘_I'_ConflgInt(USART_ModuIe USART_INT_TXFTE
USART interrunt | USARTX. uint32 t USART INT USARTX, uint32_t USART_INT, YES USART_INT_RXFTE
P Functiona;IState Cmd) - FunctionalState Cmd) USART_INT_RXFEE
USART_INT_TXFEE
USART_INT_RXFFE
USART_INT_TXFFE
void -
void
Enable USART Ei@i%i”i?:ﬁ?z'v'f(USART—M°d”'e USART_EnableDMA(USART_Module* VES None
DMA USART DMARe. FunctionalState USARTX, uint32_t USART_DMAReq,
Ccmd) - 4 FunctionalState Cmd)
void -
Set USART node « void USART_SetAddr(USART_Module*
address ggﬁskssmgd{(ggﬁg—x' d‘:jdr‘)"e USARTX, uint8_t USART _Addr) YES None
void N N void
Set USART USART_ConfigWakeUpMode(USART USART_ConfigWakeUpMode(USART_Mo YES None
wake-up mode _Module* USARTX, uint32_t dule* USARTX, uint32_t
USART_WakeUpMode) USART_WakeUpMode)
void .
Set USART void
Silent mode DA T EranteRovakeUD(SART_ | USART EnableRcvWakeUp(USART Modu | YES None
wake-up Cmd) ' le* USARTX, FunctionalState Cmd)
void void
Set USART LIN USART_ConfigLINBreakDetectLength( | USART_ConfigLINBreakDetectLength(US YES None
Idle frame length | USART_Module* USARTX, uint32_t ART_Module* USARTX, uint32_t
USART_LINBreakDetectLength) USART_LINBreakDetectLength)
void -
SetLINmode | USART EnableLIN(USART Module* ‘l’JOS"dAgffﬁiggﬁ;;’;‘é%ﬁ?—“"°d”'e* YES None
USARTX, FunctionalState Cmd) '
void -
Send data USART_SendData(USART Module* ‘L’Jos"dAgffiiT&gg“fBZ;Z;USART—M““"’* YES None
USARTX, uint32_t Data) ' -
uint32_t uint32_t
Received data USART_ReceiveData(USART_Module USART_ReceiveData(USART_Module* YES None
* USARTX) USARTX)
void .
Send break frame | USART_SendBreak(USART_Module* void USART_SendBreak(USART_Module* YES None
USARTY) USARTX)
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void .
. . void
ﬁ‘ﬁgepmtec“o" gfﬁ?;ﬁiﬁ‘:ﬁ[gt‘me(USART—M"d”' USART_SetGuardTime(USART Module* | YES None
USART Gu:ar dTirrTe) USARTX, uint8_t USART_GuardTime)
Set the system void void
clock frequency USART_SetPrescaler(USART_Module* | USART_SetPrescaler(USART_Module* YES None
division USARTX, uint8_t USART_Prescaler) USARTX, uint8_t USART_Prescaler)
Set smart card void void
mode USART_EnabIeSmartQard(USART_M0 USART_EnabIeSr_nartCard(USART_ModuIe YES None
dule* USARTX, FunctionalState Cmd) * USARTX, FunctionalState Cmd)
void .
Set smart card USART_SetSmartCardNACK(USART | V0id
NACK Settings Module* USARTX, FunctionalState USf RT_SetSmartCa_r dANACK(USART Mod | YES None
Cmd) ule* USARTX, FunctionalState Cmd)
Enable USART void void
Half-duplex USART_EnableHalfDuplex(USART_M | USART_EnableHalfDuplex(USART_Modul | YES None
mode odule* USARTYX, FunctionalState Cmd) e* USARTYX, FunctionalState Cmd)
void .
. . void
ﬁgx;‘:ﬁfge USART COnGIDAMOT(USARTM | UsART ConfigirDAMode(USART Module | YES None
USART IrDAMbde) - * USARTX, uint32_t USART_IrDAMode)
Set infrared void void
mode USART_EnabIe_IrDA(USART_ModuIe* USART_EnabIe_IrDA(USART_ModuIe* YES None
USARTX, FunctionalState Cmd) USARTX, FunctionalState Cmd)
N32H47x_48x add
parameters:
USART_FLAG_FELOSE
USART_FLAG_NELOSE
USART_FLAG_PELOSE
FlagStatus FlagStatus = -
S::J:e USART U*SART_GetFI_agStatus(USART_ModuI USART_Ge_tFIagStatus(USART_ModuIe* YES Bgﬁg?itﬁg—?;};
e* USARTX, uint32_t USART_FLAG) USARTX, uint32_t USART_FLAG) USART FLAG_RXFT
USART_FLAG_RXFE
USART_FLAG_TXFE
USART_FLAG_RXFF
USART_FLAG_TXFF
N32H47x_48x add
void - « parameters:
(L:JISleRt:"eﬂag USART_CIrFlag(USART_Module* ‘L’Jos'igfﬁﬁﬁgz"_'i'E%xgﬁffl_—g"g)d“'e YES USART_FLAG_FELOSE
USARTX, uint32_t USART_FLAG) USART_FLAG_NELOSE
USART_FLAG_PELOSE
Clear the void )
USART RTO - USART_CIrRTOFlag(USART_Module* NO Eﬁi{?ﬁ;ﬁ-“sx series new
flag bit USARTX)
The meaning of the function
has changed:
For N32G45x, this function
is used to determine whether
an interrupt is enabled and
whether the corresponding
flag bit is set.
For N32H47x_48x, this
function is only used to
determine whether an
interrupt is enabled. It needs
Get interrupt INTStatus INTStatus . to be used together with the
status USART_GetIntStatus(USART_ModuIe USART_Ge_tIntStatus(USART_ModuIe YES USART_GetFIggStatus
* USARTX, uint32_t USART_INT) USARTX, uint32_t USART_INT) function to achieve the same
effect as in N32G45x.
N32H47x_48x add
parameters:
USART_INT_RTOE
USART_INT_TXFTE
USART_INT_RXFTE
USART_INT_RXFEE
USART_INT_TXFEE
USART_INT_RXFFE
USART_INT_TXFFE
Clear the void This function is the same as
USART interrupt | USART_ClrIntPendingBit(USART_Mo | - NO the USART_ClIrFlag
pending bit dule* USARTX, uint1l6_t USART_INT) function
void ;
fgmLéSART tdie | _ USART_IdleFrameSet(USART Module* | NO ][\lﬁigg;sx—“sx series new
USARTX,FunctionalState Cmd)
USART pin - - « .
interchangeabilit | - void USART_P_InSwapSet(USART_ModuIe NO N32I-_|47x_48x series new
y USARTX,FunctionalState Cmd) functions
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Set the start time

void

N32H47x_48x series new

of the USART USART_CfgDriverAssertTime(USART_Mo | NO functions
drive dule* USARTX,uint32_t Time)
Configure void .
USART drive USART_CfgDriverdeassertTime(USART M | NO Rii;'gg:—“sx SEries new
deassert time odule* USARTX,uint32_t Time)
Set the polarity void .
of the USART USART _DriverPolaritySet(USART_Module | NO Rii;'gg:—“sx SEries new
drive * USARTX,FunctionalState Cmd)
: void .
if’; dléSART drive USART _DriverModeSet(USART Module* | NO ﬁiﬂgﬁ—“gx Series new
USARTX,FunctionalState Cmd)
void .
gzttalésisAC;g FEF USART_FEFDiscardSet(USART Module* | NO ﬁiﬂgﬁ—“gx Series new
USARTX,FunctionalState Cmd)
void .
gitt:;SACELNEF USART_NEFDiscardSet(USART_Module* | NO ﬁiﬂgﬁ—“gx Series new
USARTX,FunctionalState Cmd)
void .
gzttatésisAcaRrg PEF USART_PEFDiscardSet(USART Module* | NO mii;igz:_%x Series new
USARTX,FunctionalState Cmd)
Set USART void USART_RTOSet(USART_Module* NO N32H47x_48x series new
Receive timeout USARTX,FunctionalState Cmd) functions
Get the number uint32_t -
of valid USART USART_GetTxFIFO_Num(USART_Module | NO ?ﬁgﬁ:—“sx series new
TXFIFO * USARTX)
Get the number uint32_t -
of valid USART USART_GetRxFIFO_Num(USART Module | NO ?ﬁgﬁ:—“sx series new
RXFIFO * USARTX)
Configure void .
USART RXFIFO USART_CfgRxFIFOThreshold(USART Mo | NO ?ﬁgﬁ:—“sx series new
threshold dule* USARTX,uint32_t threshold)
Set USART void .
TXFIFO USART_CfgTxFIFOThreshold(USART_Mo | NO ?ﬁgﬁ:—“sx series new
threshold dule* USARTX,uint32_t threshold)
Clear USART void USART_CIrFIFO(USART_Module* NO N32H47x_48x series new
FIFO USARTX) functions
void .
ﬁfﬁg?ﬂﬁgg USART_FIFOModeSet(USART Module* | NO ;\lljizcgg:?_mx Series new
USARTX,FunctionalState Cmd)
void .
UsART Idle USART _IdleFrameWidthSet(USART Modu | NO PSZHATY 4B series new
le* USARTX,uint32_t Width)
Configure void .
USART receive USART_CfgRTOWidth(USART Module* | NO ;\lljizcgg:?_mx Series new
timeout USARTX,uint32_t Width)

The following diagram compares the "Interrupt” example project code for the USART module between the
N32G45x series (Ieft) and the N32H47x_48x series (right):
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The USART configuration process is largely the same between the two series, with the difference that the
N32H47x_48x series includes an additional oversampling configuration step. In terms of interrupt judgment, the
USART _GetlIntStatus function is replaced by USART_GetFlagStatus and USART_GetIntStatus in the
N32H47x_48x series.

4.3.20DBG

The main differences in the DBG module are as follows:
1. The N32H47x_48x series supports SHRTIM debug pause.

The following table compares the driver API functions of the DBG module between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, the application code can call the DBG module driver
API functions with substitutions according to the table below. For more details, please refer to the user manual:

API description

API name

N32G45x series

N32H47x_48x series

Is the
API Difference declaration
consistent

Configure DBG
peripheral

void DBG_ConfigPeriph(uint32_t
DBG_Periph, FunctionalState Cmd)

void DBG_ConfigPeriph(uint32_t
DBG_Periph, FunctionalState Cmd)

The DBG_Periph parts of the
function names and input
parameters are inconsistent:
N32G45x serial parameter:
DBG_SLEEP

DBG_STOP

DBG_STDBY
DBG_IWDG_STOP
DBG_WWDG_STOP
DBG_TIM1_STOP
DBG_TIM2_STOP
DBG_TIM3_STOP
DBG_TIM4_STOP
DBG_CAN1_STOP
DBG_I2C1SMBUS
DBG_I2C2SMBUS
DBG_TIM8_STOP
DBG_TIM5_STOP
DBG_TIM6_STOP
DBG_TIM7_STOP
DBG_CAN2_STOP
N32H47x_48x serial parameter:
DBG_SLEEP

DBG_STOP

DBG_STANDBY
DBG_IWDG_STOP
DBG_WWDG_STOP
DBG_I2C1SMBUS_TIMEOUT
DBG_I2C2SMBUS_TIMEOUT
DBG_I2C3SMBUS_TIMEOUT
DBG_I12C4SMBUS_TIMEOUT
DBG_ATIM1_STOP
DBG_ATIM2_STOP
DBG_ATIM3_STOP
DBG_BTIM1_STOP
DBG_BTIM2_STOP
DBG_GTIM1_STOP
DBG_GTIM2_STOP
DBG_GTIM3_STOP
DBG_GTIM4 STOP

NO
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DBG_GTIM5_STOP
DBG_GTIM6_STOP
DBG_GTIM7_STOP
DBG_GTIMS_STOP
DBG_GTIM9_STOP
DBG_GTIM10_STOP
DBG_SHRTIM1 STOP

Get UCID void GetUCID(uint8_t *UCIDbuf) void GetUCID(uint8_t *UCIDbuf) YES None
Get UID void GetUID(uint8_t *UIDbuf) void GetUID(uint8_t *UIDbuf) YES None
void GetDBGMCU_ID(uint8_t void GetDBGMCU_ID(uint8_t
Get MCU 1D *DBGMCU_IDbuf) *DBGMCU._IDbuf) YES None
Get chip version uint32_t DBG_GetRevNum(void) uint32_t DBG_GetRevNum(void) YES None
Get chip model uint32_t DBG_GetDevNum(void) uint32_t DBG_GetDevNum(void) YES None
Get FLASH size uint32_t DBG_GetFlashSize(void) uint32_t DBG_GetFlashSize(void) YES None
Gets the SRAM size | uint32_t DBG_GetSramSize(void) uint32_t DBG_GetSramSize(void) YES None

4.321IRTC

The main differences in the RTC module are as follows:

1. The N32G45x series does not support a reference clock input, while the N32H47x_48x series does.

2. Inthe N32G45x series, BKP is a separate module, whereas in the N32H47x_48x series, the backup registers
and RTC are integrated into one module.

3. Inthe N32G45x series, the BKP and RTC modules are separate, with separate functions and drivers. However,
in the N32H47x_48x series, the BKP and RTC modules are merged, with combined functions and drivers.
Therefore, the function names and parameters related to BKP differ between the N32G45x and N32H47x_48x

series.

4. The N32G45x series supports one tamper pin, while the N32H47x_48x series supports three tamper pins.

5. The N32G45x series supports 40 16-bit backup registers, while the N32H47x_48x series supports 20 32-bit
backup registers.

6. The tamper interrupt in the N32G45x series is not connected to an EXTI line, whereas the RTC tamper
interrupt in the N32H47x_48x series is connected to EXTI19.

The following table compares the RTC module driver API functions between the N32G430 series and the

N32G43x series. After replacing the driver .c/.h files, the application code can call the RTC module driver API

functions with substitutions according to the table below:

- API name Is the API . .
API description : Difference declaration
P N32G45x series N32H47x_48x series consistent
RTC reset ErrorStatus RTC_Delnit(void) ErrorStatus RTC_Deinitializes(void) YES None
- ErrorStatus RTC_Init(RTC_InitType* ErrorStatus RTC_Init(RTC_InitType*
Initialize RTC | o7 nitstruct) RTC_InitStruct) YES None
Initialize RTC void RTC_StructInit(RTC_InitType* void RTC_Structlnit(RTC_InitType* VES None
struct RTC_InitStruct) RTC_InitStruct)
Enable write void void
rotection RTC_EnableWriteProtection(FunctionalState | RTC_EnableWriteProtection(FunctionalSt | YES None
P Cmd) ate Cmd)
Enter the
initialization ErrorStatus RTC_EnterInitMode(void) ErrorStatus RTC_EnterInitMode(void) YES None
mode
E’gé;”'“a“za“"” void RTC_ExitInitMode(void) void RTC_ExitInitMode(void) YES None
Wait for ErrorStatus RTC_WaitForSynchro(void) ErrorStatus RTC_WaitForSynchro(void) YES None
synchronization - Y - Y
ErrorStatus i
Enable reference - N32G45x series does
clock - RTC_EnableRefClock(FunctionalState NO not have this API
Cmd)
void void
Enable byp:_:lss RTC_EnableBypassShadow(FunctionalState | RTC_EnableBypassShadow(FunctionalSta | YES None
shadow register
Cmd) te Cmd)
ErrorStatus RTC_ConfigTime(uint32_t ErrorStatus RTC_ConfigTime(uint32_t
Set time RTC_Format, RTC_TimeType* RTC_Format, RTC_TimeType* YES None
RTC_TimeStruct) RTC_TimeStruct)
L . ) . . " void
Initialize time void RTC_TlmeStructImt(RTC_TlmeType RTC_TimeStructinit(RTC_TimeType* YES None
structure RTC_TimeStruct)s .
RTC_TimeStruct)
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. . . void RTC_GetTime(uint32_t
Acquisition time \éqllg Rﬁﬁggeif]sg#(l:m%zrﬁig; Li:T)F ormat, RTC_Format, RTC_TimeType* YES None
- P - RTC_TimeStruct)
i(g:et::n d value uint32_t RTC_GetSubSecond(void) uint32_t RTC_GetSubSecond(void) YES None
ErrorStatus RTC_SetDate(uint32_t ErrorStatus RTC_SetDate(uint32_t
Set date RTC_Format, RTC_DateType* RTC_Format, RTC_DateType* YES None
RTC_DateStruct) RTC_DateStruct)
Initialize date void RTC_DateStructInit(RTC_DateType* void RTC_DateStructInit(RTC_DateType* | /o None
structure RTC_DateStruct) RTC_DateStruct)
Get date void RTC_GetDate(uint32_t RTC_Format, void RTC_GetDate(uint32_t RTC_Format, VES None
RTC_DateType* RTC_DateStruct) RTC_DateType* RTC_DateStruct)
- . . " void
;rt]rlltjgtfg date \F/g((j: Rggggtzﬁif)tructlnlt(RTC_DateType RTC_Date_Struct_lInitializes(RTC_DateT YES None
- ype* RTC_DateStruct)
void RTC_SetAlarm(uint32_t RTC_Format, void RTC_SetAlarm(uint32_t
Set alarm uint32_t RTC_Alarm, RTC_AlarmType* RTC_Format, uint32_t RTC_Alarm, YES None
RTC_AlarmStruct) RTC_AlarmType* RTC_AlarmStruct)
Example void void
Initialize the RTC_AlarmStructInit(RTC_AlarmType* RTC_AlarmStructInit(RTC_AlarmType* YES None
alarm structure RTC_AlarmStruct) RTC_AlarmStruct)
Get an alarm void RTC_GetAlarm(uint32_t RTC_Format, | void RTC_GetAlarm(uint32_t
clock uint32_t RTC_Alarm, RTC_AlarmType* RTC_Format, uint32_t RTC_Alarm, YES None
RTC_AlarmStruct) RTC_AlarmType* RTC_AlarmStruct)
ErrorStatus RTC_EnableAlarm(uint32_t ErrorStatus RTC_EnableAlarm(uint32_t
Enable alarm RTC_Alarm, FunctionalState Cmd) RTC_Alarm, FunctionalState Cmd) YES None
. ) . void
_ void RTC_Con'flgAIarmSubSecond(u|nt32_t RTC._ConfigAlarmSubSecond(uint32_t
Configure the RTC_Alarm, uint32_t .
. RTC_Alarm, uint32_t YES None
alarm sub-second | RTC_AlarmSubSecondValue, uint32_t .
RTC_AlarmSubSecondMask) RTC_AlarmSubSecondValue, uint32_t
— RTC_AlarmSubSecondMask)
. . uint32_t
Get the alarm uint32_t RTC_GetAlarmSubSecond(uint32_t RTC._GetAlarmSubSecond(uint32.t VES None
subsecond RTC_Alarm)
RTC_Alarm)
\?\;Es%fgs;he void RTC_ConfigWakeUpClock(uint32_t void RTC_ConfigWakeUpClock(uint32_t VES None
source RTC_WakeUpClock) RTC_WakeUpClock)
Sgh;?grv;’;ﬁ d void RTC_SetWakeUpCounter(uint32_t void RTC_SetWakeUpCounter(uint32_t YES None
value RTC_WakeUpCounter) RTC_WakeUpCounter)
Gets the wake up
counter reload uint32_t RTC_GetWakeUpCounter(void) uint32_t RTC_GetWakeUpCounter(void) YES None
value
ErrorStatus
ErrorStatus :
Enable wake up RTC_EnableWakeUp(FunctionalState Cmd) (F;:ncd)_EnableWakeUp(FunctlonaIState YES None
- . . . - void
Configure day- \éﬂlg RJ C_(_:onflgD_aynghtSavmg(umt32_t RTC_ConfigDayLightSaving(uint32_t
- _DayLightSaving, uint32_t ; : - YES None
light save RTC_StoreOperation) RTC_DayLightSaving, uint32_t
- P RTC_StoreOperation)
(();pe;rzltjirgrrpgcor ds uint32_t RTC_GetStoreOperation(void) uint32_t RTC_GetStoreOperation(void) YES None
Configure RTC void RTC_ConfigOutput(uint32_t void RTC_ConflgOutput(ulnt32_t
Output RTC_Output, uint32_t RTC_OutputPolarity) RTC_Output, umt_32_t YES None
- ' - - RTC_OutputPolarity)
Configure RTC } void RTC_EnableOutput2(FunctionalState NO N32G45x series does
Output2 Cmd) not have this API
void .
Enable the - N32G45x series does
Tamper output - E;Cd)_EnabIeTampOutput(FunctlonaIState NO not have this API
Enable void void
calibrating outout RTC_EnableCalibOutput(FunctionalState RTC_EnableCalibOutput(FunctionalState YES None
9 outpUt 1 o gy Cmd)
Configure void RTC_ConfigCalibOutput(uint32_t void RTC_ConfigCalibOutput(uint32_t YES None
calibration output | RTC_CalibOutput) RTC_CalibOutput)
ErrorStatus
ErrorStatus " .
Configure RTC._ConfigSmoothCalib(uint32_t g%‘?&%@?ﬁ&?ﬁﬁfr?ﬁ(umm‘t
smooth RTC_SmoothCalibPeriod, uint32_t UiNt32 1 RTC SmoothCafibPIusPuIses YES None
calibration RTC_SmoothCalibPlusPulses, uint32_t Lint32 t - !
RTC_SmouthCalibMinusPulsesValue) RTC_§mouthCaIibMinusPuIsesVaIue)
void RTC_EnableTimeStamp(uint32_t void RTC_EnableTimeStamp(uint32_t
Enable timestamp | RTC_TimeStampEdge, FunctionalState RTC_TimeStampEdge, FunctionalState YES None
Cmd) Cmd)
. void RTC_GetTimeStamp(uint32_t void RTC_GetTimeStamp(uint32_t
Get timestamp RTC_Format, RTC_TimeType* RTC_Format, RTC_TimeType* YES None
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RTC_StampTimeStruct, RTC_DateType* RTC_StampTimeStruct, RTC_DateType*
RTC_StampDateStruct) RTC_StampDateStruct)
Sr?\tetsr’:zim uint3z_t uint3z_t YES None
subsecong RTC_GetTimeStampSubSecond(void) RTC_GetTimeStampSubSecond(void)
Configure Output | void RTC_ConfigOutputType(uint32_t void RTC_ConfigOutputType(uint32_t VES None
type RTC_OutputType) RTC_OutputType)
For N32G45x, it
ErrorStatus ErrorStatus Zgztsrzzti,?fgztsﬁcgﬂg_and
Configure RTC_ConfigSynchroShift(uint32_t RTC_ConfigSynchroShift(uint32_t NO seconds. For
synchronous shift | RTC_ShiftAddFS, uint32_t RTC_ShiftAdd1S, uint32_t N32H47.x 48x. it adds
RTC_ShiftSubls) RTC_ShiftSubFS) —
one second and subtracts
an offset in sub-seconds.
N32H47x_48x has one
Configure void RTC_Configint(uint32_t RTC_INT, void RTC_ConfigInt(uint32_t RTC_INT, additional feature
: ) - NO compared to the
interrupt FunctionalState Cmd) FunctionalState Cmd) o
N32G45x: a timestamp
interrupt.
N32H47x_48x has one
FlagStatus RTC_GetFlagStatus(uint32_t FlagStatus RTC_GetFlagStatus(uint32_t additional feature
Gets the status RTC_FLAG) RTC_FLAG) NO compared to the
N32G45x: tamper flag.
N32H47x_48x has one
Clear flag bit void RTC_ClrFlag(uint32_t RTC_FLAG) | void RTC_CliFlag(uint32_t RTC_FLAG) | NO additional feature
compared to the
N32G45x: tamper flag.
N32H47x_48x has two
Gets the interrupt | INTStatus RTC_GetlITStatus(uint32_t INTStatus RTC_GetITStatus(uint32_t additional feature
status RTC_INT) RTC_INT) NO compared to the
- - N32G45x: timestamp
flag and tamper flag.
N32H47x_48x has two
F:Iear the . void RTC_ClrIntPendingBit(uint32_t void RTC_ClrIntPendingBit(uint32_t additional feature
interrupt pending RTC_INT) RTC_INT) NO compared to the
bit - - N32G45x: timestamp
flag and tamper flag.
Enable TSC N32H47x_48x doesn’t
wake-up function RTC_EnableWakeUpTsc ) NO have this API
Converts BCD to | static uint8_t RTC_Bcd2ToByte(uint8_t static uint8_t RTC_Bcd2ToByte(uint8_t
. YES None
binary code Value) Value)
Converts binary static uint8_t RTC_ByteToBcd2(uint8_t static uint8_t RTC_ByteToBcd2(uint8_t YES None
to BCD code Value) Value)

The BKP and RTC

and N32H47x_48x

series.

modules in the N32G45x series are separate, and
modules are merged together, and their drivers are also combined. Therefore, the function names and parameters related to BKP differ between the N32G45x

their drivers are also separate. However, in the

N32H47x_48x series, the BKP and RTC

Configure the

void RTC_TamperTriggerConfig(uint32_t

tamper triggering | - RTC_Tamper, uint32_t NO r':l(ftzrg 32):;?::;?063
mode RTC_TamperTrigger)
Only one pin of the
N32G45x supports
. . . void RTC_TamperCmd(uint32_t tamper detection; The
Intrusion enable void BKP_TPEnable(FunctionalState Cmd) RTC_Tamper, FunctionalState NewState) NO N32H47x_48x has 3
pins support tamper
detection
gﬂ?fﬁ“fzftie . void RTC_TamperFilterConfig(uint32_t NO N32G45x series does
courEt RTC_TamperFilter) not have this API
Configure the void .
tamper sampling - RTC_TamperSamplingFreqConfig(uint32_ | NO ?;Qri 32)§;iesr:§;fioes
frequency t RTC_TamperSamplingFreq)

) void :
Ci(r)]nflrgz;:a?per - RTC_TamperPinsPrechargeDuration(uint3 | NO 2‘;2@ 32)§;iesr:§;fioes
pinp Y 2_t RTC_TamperPrechargeDuration)

Enable

timestamp void -

triggers the - RTC_TimeStampOnTamperDetectionCmd | NO r’:l;zh(; 32):;?::;?083

tamper detection (FunctionalState NewState)

event

Enable tamper void ] N32G45x series does
- RTC_TamperPullUpCmd(FunctionalState NO A

pull-up NewState) not have this API

Enable tamper . ) . void RTC_EnableTampErase(uint32_t .

erases the backup void BKP_ConfigTPLevel(uint16_t RTC_Tamper_Erase, FunctionalState NO N32Ga5x series does

register

BKP_TamperPinLevel)

NewsState)

not have this API
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Enable tamper void .
activation - RTC_TamperTAMPTSCmd(FunctionalSta | NO N32G45x series does
; not have this API
timestamp te NewState)
Enable tamper void BKP_TPIntEnable(FunctionalState void RTC_TamperlECmd(uint32_t NO
interrupt Cmd) TAMPXIE, FunctionalState NewState)
Gets t_he tamper FlagStatus BKP_GetTEFlag(void) FlagStatus RTC_GetFlagStatus(uint32_t NO Only one pin of the
flag bit RTC_FLAG) N32G45x supports
Clear the tamper | i Bkp CIrTEFlag(void) void RTC_ClrFlag(uint32_t RTC_FLAG) | NO tamper detection; The
flag bit - - - - N32H47x_48x has 3
Gets the tamper . INTStatus RTC_GetITStatus(uint32_t PIns support tamper
interrupt flag bit INTStatus BKP_GetTINTFlag(void) RTC_INT) NO detection
Clear the tamper . . void RTC_ClrIntPendingBit(uint32_t
interrupt flag bit void BKP_CIrTINTFlag(void) RTC_INT) NO
The N32G45x has 42
Write backup void BKP_WriteBkpData(uint16_t void RTC_BKUPRgWrite(uint8_t 16bit backup registers;
. - : p NO The N32H47x_48x has
register BKP_DAT, uint16_t Data) register_num, uint32_t Data) 20 32bit backu_p
registers
The N32G45x has 42
Read backup uint16_t BKP_ReadBkpData(uint16,_t uint32_t RTC_BKUPRgRead(uint8_t 16bit backup registers;
; : NO The N32H47x_48x has
register BKP_DAT) register_num) 20 32bit backu_p
registers

Below is a comparison of the calendar configuration processes between the N32G45x and N32H47x_48x series,
highlighting the differences in the API used to read the BKP (Backup Register).

{

ERIPH_PWR | RCC_APB1_PERIPH_BKP, ENABLE);

KP_ReadBkpData (BKP DAT1) ) |

while (1);

log_info(
while (1);
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4.3.22USBFSD

The main differences in the USBFSD module are as follows:

1. Module Naming Change: In the N32G45x series, the module is named USB, whereas in the N32H47x_48x
series, it is named USBFSD.

2. Driver Naming Convention: In the N32G45x series, the USB driver is named usb_xx.c/usb_xx.h. In
contrast, in the N32H47x_48x series, the USBFSD driver is named usbfsd_xx.c/usbfsd_xx.h. These drivers
can be directly replaced when migrating from one series to the other.

3. Crystal-Less Mode Support: The N32G45x series does not support a crystal-less mode. However, the
N32H47x_48x series does support this feature. For reference, the HID_Keyboard_Xtal_Less Demo
showcases the crystal-less mode implementation in the N32H47x_48x series.

4. SRAM Allocation: In the N32G45x series, the USBFS and CAN1 share a common 512-byte SRAM.
Conversely, in the N32H47x_48x series, the USBFSD has its dedicated 512-byte SRAM. This allows the
N32H47x_48x series to use both the USBFSD and CAN simultaneously without SRAM contention.

5. System Clock Frequencies with HSE_PLL as USB Clock Source: When using the HSE_PLL as the USB
clock source, the system clock frequencies in the N32G45x series are limited to 144MHz, 96MHz,
72MHz, and 48MHz. In contrast, the N32H47x_48x series supports a broader range of system clock
frequencies, including 240MHz, 192MHz, 144MHz, 96MHz, 72MHz, and 48MHz.

4.3.23USBHS

The N32G45x series does not support the USBHS module, whereas the N32H47x_48x series does support it. The
USBHS module supports dual-role functionality (both host and device). For guidance on using the USBHS, please
refer to the provided Demo.

4.3.24FEMC

N32G45x not support FEMC module, N32H47x_48x support FEMC module, how to use the FEMC can refer to
Demo;

4.3.25SHRTIM

The N32G45x does not support the SHRTIM module. The N32H47x_48x supports the SHRTIM module. For details
about SHRTIM usage, see Demo and SHRTIM documents.

4.3.26DVP

The DVP module in the N32G45x series differs significantly in design from that in the N32H47x_48x series. It is
recommended that users directly refer to the example routines for the N32H47x_48x series.
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4.3.27TIM

The following table is a comparison of the TIM module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, application code calls to the PWR module driver API
functions can be replaced according to this table. For interconnectivity-related information, please refer to the user
manual for usage.

API name
API description Is th_e ?Ptl Difference declaration
N32G45x series N32H47x_48x series consisten

TIM numbers are inconsistent.

The ATIM1-3 of N32H47x_48x are
advanced timers, while the TIM1/TIM8 of
N32G45x are advanced timers.

The GTIM1-7 of N32H47x_48x are

void TIM_Delnit(TIM_Module* void TIM_Delnit(TIM_Module* NO general-purpose timers, and the TIM2-5 of
TIMx) TIMXx) N32G45x are general-purpose timers.

The BTIM1-2 of N32H47x_48x are basic
timers, whereas the TIM6/TIM7 of
N32G45x are basic timers.

The GTIM8-10 of N32H47x_48x are
newly added general-purpose timers.

TIM reset

Configure TIM

b.aS'C' configure . TIM numbers are inconsistent.
timer frequency void

LU void - Inconsistent Input Signals:

division, pre TIM_InitTimeBase(TIM_Module* IIM_InltTlmeBase(TIM_ModuIe The interconnectivity of N32H47x_48x

loaded value, . - " TIMX, NO P e

counting mode TIMx, TIM_TimeBaselnitType TIM TimeBaselnitType* has been significantly enhanced, and it is
Y ' TIM_TimeBaselnitStruct) — eyp necessary to consult the user manual for

repeat counter, - TIM_TimeBaselnitStruct) b g

input signal - interconnectivity usage.

source
Configure TIM
channel 1,
configure output
mode, Output

cE;giqb,ljémemary ITIM numbers are inf:onsis.tent.
channel output . ; void nconsistent Input Signals:

Enable void TIM_InitOc1(TIM_Module™ | 1y 1itoc1(TIM_Module* N32H47x_48x add parameter:
Comparison TIMx, OClInitType* TIMX, OCInitType* NO TIM_OCMODE_OPMOD_RETRIG1
value, Output TIM_OCInitStruct) TIM_OCHitstruct TIM_OCMODE_OPMOD_RETRIG2
polarity, - TIM_OCMODE_COMBI_PWML

TIM_OCMODE_COMBI_PWM2
complementary

output polarity,
Output idle state,
complementary
output idle state
Configure TIM
channel 2,
configure output
mode, Output

cE;giqb,ljémemary ITIM numbers are inponsis.tent.
channel output . . void nconsistent Input Signals:

Enable void TIM_InitOc2(TIM_Module* TIM_InitOc2(TIM_Module* N32H47x_48x add parameter:
Comparison TIMx, OClnitType* TIMX, OCInitType™ NO TIM_OCMODE_OPMOD_RETRIG1
value, Output TIM_OCnitStruct) TIM_OCHitstruct TIM_OCMODE_OPMOD_RETRIG2
polarity, - TIM_OCMODE_COMBI_PWML

TIM_OCMODE_COMBI_PWM2
complementary

output polarity,
Output idle state,
complementary
output idle state
Configure TIM
channel 3,
configure output
mode, Output
Enable, TIM numbers are inconsistent.
Complementary void Inconsistent Input Signals:

void TIM_InitOc3(TIM_Module* . .
channel output TIMx, OCInitType* TIM_InitOc3(TIM_Module* NO N32H47x_48x add parameter:

Enable, TIM_OClnitStruct) TIMx, OClInitType* TIM_OCMODE_OPMOD_RETRIG1
Comparison - TIM_OCInitStruct) TIM_OCMODE_OPMOD_RETRIG2
value, Output TIM_OCMODE_COMBI_PWM1
polarity, TIM_OCMODE_COMBI_PWM2
Complementary
output polarity,
Output idle state,
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complementary
output idle state

Configure TIM
channel 4,
configure output
mode, Output
Enable,
Complementary
channel output
Enable,
Comparison
value, Output
polarity,
Complementary
output polarity,
Output idle state,
complementary
output idle state

void TIM_InitOc4(TIM_Module*
TIMX, OClInitType*
TIM_OCInitStruct)

void
TIM_InitOc4(TIM_Module*
TIMx, OClInitType*
TIM_OCInitStruct)

NO

TIM numbers are inconsistent.
Inconsistent Input Signals:
N32H47x_48x add parameter:
TIM_OCMODE_OPMOD_RETRIG1
TIM_OCMODE_OPMOD_RETRIG2
TIM_OCMODE_COMBI_PWM1
TIM_OCMODE_COMBI_PWM2

Configure TIM
channel 5,
configure output
mode, Output
Enable,
Complementary
channel output
Enable,
Comparison
value, Output
polarity,
Complementary
output polarity,
Output idle state,
complementary
output idle state

void TIM_InitOc5(TIM_Module*
TIMX, OClInitType*
TIM_OCInitStruct)

void
TIM_InitOc5(TIM_Module*
TIMx, OClInitType*
TIM_OCInitStruct)

NO

TIM numbers are inconsistent

Configure TIM
channel 6,
configure output
mode, Output
Enable,
Complementary
channel output
Enable,
Comparison
value, Output
polarity,
Complementary
output polarity,
Output idle state,
complementary
output idle state

void TIM_InitOc6(TIM_Module*
TIMX, OClInitType*
TIM_OCInitStruct)

void
TIM_InitOc6(TIM_Module*
TIMx, OClInitType*
TIM_OCInitStruct)

NO

TIM numbers are inconsistent

Configure TIM
enters the capture

void TIM_ICInit(TIM_Module*
TIMx, TIM_ICInitType*
TIM_ICInitStruct)

void TIM_ICInit(TIM_Module*
TIMx, TIM_ICInitType*
TIM_ICInitStruct)

NO

TIM numbers are inconsistent

Configure TIM
PWM capture

void
TIM_ConfigPwmIc(TIM_Module*
TIMx, TIM_ICInitType*
TIM_ICInitStruct)

void
TIM_ConfigPwmlc(TIM_Modul
e* TIMx, TIM_ICInitType*
TIM_ICInitStruct)

NO

TIM numbers are inconsistent

Configure TIM
brake

void
TIM_ConfigBkdt(TIM_Module*
TIMx, TIM_BDTRInitType*
TIM_BDTRInitStruct)

void
TIM_ConfigBkdt(TIM_Module*
TIMx, TIM_BDTRInitType*
TIM_BDTRInitStruct)

NO

TIM numbers are inconsistent.

The brake configuration of N32H47x_48x
has been enhanced with the addition of a
second brake (Brake 2), and Brake 1 now
includes a bidirectional brake
configuration (note that some brake
sources have separate polarity control,
which is not configured in this function).
The brake source configuration for
N32H47x_48x needs to be set separately.
For specific functional differences, please
refer to the user manual and DEMO.
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Configure brake

void
TIM_BreakFiltConfig(TIM_Mod

TIM numbers are inconsistent.

1 filter - ule* TIMx, TIM_FiltinitType* | VO N3ZH7x_A8x Added brake 1 iter
TIM_FiltinitStruct) Y
void . .
) . . TIM numbers are inconsistent.
Configure brake TIM_Break2FiltConfig(TIM_Mo )
2 filter - dule* TIMx, TIM_FiltnitType* | VO ’C\‘oﬁw:ﬁﬁﬁx Added brake 2 filter
TIM_FiltInitStruct)
Enable brake 1 void - TIM numbers are inconsistent.
. - TIM_BreakFiltEnable(TIM_Mod | NO .
Filter ule* TIMx, FunctionalState Cmd) N32H47x_48x Added the brake 1 filter
void
Enable Brake 2 : TIM_Break2FiltEnable(TIM_Mo NO TIM numbers are inconsistent.
Filter dule* TIMx,FunctionalState N32H47x_48x Added the brake 2 filter
Cmd)
void
Enable Brake 1 TIM_BreaklnputSour_ceEnabIe(TI TIM numbers are inconsistent.
source - M_Modu!e* TIMX, u|r_1t32_t NO N32I—_|47x_48x added brake source select
Source, uint32_t Polarity, polarity and separate enable
FunctionalState Cmd)
void
Enable Brake 2 TIM_BreakZInputSourc_eEnabIe( TIM numbers are inconsistent.
source - TIM_Module* TIMXx, uint32_t NO N32H47x_48x Added brake source select
Source, uint32_t Polarity, polarity and separate enable
FunctionalState Cmd)
void TIM numbers are inconsistent.
5\;‘;?&; o - TIM_BidirectionDisarm(TIM_M | NO N32H47x_48x added two-way brake
odule* TIMx) function
Enable void TIM numbers are inconsistent.
bidirectional - TIM_BidirectionRearm(TIM_Mo | NO N32H47x_48x added two-way brake
braking 1 dule* TIMXx) function
Release Two- void o ) TIM numbers are inconsistent.
way brake 2 - TIM_Bidirection2Disarm(TIM_ NO N32I—_|47x_48x added two-way brake
Module* TIMx) function
Enable void TIM numbers are inconsistent.
bidirectional - TIM_Bidirection2Rearm(TIM_M | NO N32H47x_48x added two-way brake
brake 2 odule* TIMx) function
void void
Initialize the TIM_InitTimBaseStruct(TIM_Time | TIM_InitTimBaseStruct(TIM_Ti NO N32H47x_48x structure initialization
structure BaselnitType* meBaselnitType* input parameter changed
TIM_TimeBaselnitStruct) TIM_TimeBaselnitStruct)
Initialize the void . . void . .
structure TIM_In|tO(;Struct(OCIn|tType* TIM_InltOgStruct(OCInltType* NO -
TIM_OCInitStruct) TIM_OCInitStruct)
Initialize the void . . void . .
structure TIM_Inltl(_:Struct(TIM_ICInltType* TIM_InltIcSt_ruct(TIM_ICInltTyp NO -
TIM_IClnitStruct) e* TIM_ICInitStruct)
Initialize the void . . void . N32H47x_48x structure initialization
structure TIM_InltBkdtStruct(T_I M_BDTRIni TI_M_InltBkdtStruct(TIM__BDTR NO input para?n eter changed
tType* TIM_BDTRInitStruct) InitType* TIM_BDTRInitStruct)
void TIM_Enable(TIM_Module* void TIM_Enable(TIM_Module* . .
Enable TIM TIMX, FunctionalState Cmd) TIMX, FunctionalState Cmd) NO TIM numbers are inconsistent
void void
Enable TIM TIM_EnableCtrIPwmOutputs(TIM TIM_EnableCtrIPwmOutputs(TI NO TIM numbers are inconsistent
master output _Module* TIMx, FunctionalState M_Module* TIMX,
Cmd) FunctionalState Cmd)
TIM numbers are inconsistent.
N32H47x_48x add interrupt input
. ] . | void parameter:
Enable TIM ¥?5;'{?¢rﬁfg"tf'19l'$(w\"—'\"°d”'e TIM_ConfigInt(TIM_Module* NO TIM_INT_CC5
interrupt FunctilonaIStaYe Cmtﬁ ! TIMX, uint32_t TIM_IT, TIM_INT_CC6
FunctionalState Cmd) TIM_INT_CC7
TIM_INT_CC8
TIM_INT_CC9
void void : :
Generate TIM TIM_GenerateEvent(TIM_Module TIM_GenerateEvent(TIM_Modul TIM numbers are inconsistent. .
. - - - NO N32H47x_48x add event input parameter:
event TIMX, uint16_t e* TIMX, uint32_t TIM EVT SRC BREAK2
TIM_EventSource) TIM_EventSource) - ==
TIM numbers are inconsistent.
void void Modify DMA initial address input
Configure TIM TIM_ConfigDma(TIM_Module* TIM_ConfigDma(TIM_Module* NO parameter:

DMA

TIMX, uint32_t TIM_DMABase,
uint32_t TIM_DMABuUrstLength)

TIMX, uint32_t TIM_DMABase,
uint32_t TIM_DMABurstLength)

TIM_DMABASE_CTRL1
TIM_DMABASE_CTRL2
TIM_DMABASE_STS
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TIM_DMABASE_EVTGEN
TIM_DMABASE_SMCTRL
TIM_DMABASE_DMAINTEN
TIM_DMABASE_CAPCMPMOD1
TIM_DMABASE_CAPCMPMOD2
TIM_DMABASE_CAPCMPMOD3
TIM_DMABASE_CAPCMPEN
TIM_DMABASE_CAPCMPDAT1
TIM_DMABASE_CAPCMPDAT2
TIM_DMABASE_CAPCMPDAT3
TIM_DMABASE_CAPCMPDAT4
TIM_DMABASE_CAPCMPDATS
TIM_DMABASE_CAPCMPDAT6
TIM_DMABASE_PSC
TIM_DMABASE_AR
TIM_DMABASE_CNT
TIM_DMABASE_REPCNT
TIM_DMABASE_BKDT
TIM_DMABASE_CAPCMPDAT7
TIM_DMABASE_CAPCMPDATS
TIM_DMABASE_CAPCMPDAT9
TIM_DMABASE_BKFR
TIM_DMABASE_CI1FILT
TIM_DMABASE_C2FILT
TIM_DMABASE_C3FILT
TIM_DMABASE_CA4FILT
TIM_DMABASE_FILTO
TIM_DMABASE_INSEL
TIM_DMABASE_AF1
TIM_DMABASE_AF2
TIM_DMABASE_BKFR2
TIM_DMABASE_SLIDFPSC
DMA length input parameter increased:
TIM_DMABURST_LENGTH_1TRANS

FER to
TIM_DMABURST_LENGTH_35TRANS
FERS
void ¥(I)Il\i EnableDma(TIM_Module*
Configure DMA TIM_En.abIeDma(TIM_ModuIe* TIMX, uint32_t - NO TIM numbers are inconsistent
request source TIMX, uint32_t TIM_DMASource, —
FunctionalState Cmd) TIM—.D MASource,
FunctionalState Cmd)
Configure TIM void void
internal clock TIM_ConfiginternalCIk(TIM_Mod | TIM_ConfiginternalCIk(TIM_M NO TIM numbers are inconsistent
mode ule* TIMXx) odule* TIMXx)
TIM numbers are inconsistent.
Internal signal source modification,
specific signal source refer to the user
manual:
TIM_TRIG_SEL_IN_TRO
TIM_TRIG_SEL_IN_TR1
TIM_TRIG_SEL_IN_TR2
. . TIM_TRIG_SEL_IN_TR3
Configure TIM | ¥01d ) ) void . . TIM_TRIG_SEL_IN_TR4
- ; TIM_Configinternal TrigToExt(TI TIM_Configinternal TrigToExt(T - o TIN
internal signals - - NO TIM_TRIG_SEL_IN_TR5
M_Module* TIMX, uint16_t IM_Module* TIMX, uint32_t
as clocks TIM InputTriggerSource)_ TIM InputTriggerSource) - TIM_TRIG_SEL_IN_TR6
- - TIM_TRIG_SEL_IN_TR7
TIM_TRIG_SEL_IN_TR8
TIM_TRIG_SEL_IN_TR9
TIM_TRIG_SEL_IN_TR10
TIM_TRIG_SEL_IN_TR11
TIM_TRIG_SEL_IN_TR12
TIM_TRIG_SEL_IN_TR13
TIM_TRIG_SEL_IN_TR14
void void
Configure TIM TIM_i:onfigExt_TrigAsClk(TlM_M TIM_CcinfigExtTrigAsCIk(TlM_
external signals odule™ TIMX, uint16_t Module* TIMx, uint32_t NO TIM numbers are inconsistent
as clocks T_IM_TIxExternz_:\ICLP_(Source, T_IM_TIxExterngICLI_(Source,
uint16_t IcPolarity, uint16_t uint32_t IcPolarity, uint32_t
ICFilter) ICFilter)
TIM numbers are inconsistent.
. void ETfR signﬁl source parar:w?ters are_fa_tdded.
Voi ) efer to the user manual for specific
Confi TIM_ConfigExtClkMode1(TIM_M TIM_CanflgExtC_IkModel(TlM_ signal sources: P
onfigure " - Module* TIMx,uint32_t
odule* TIMX, uint16_t . TIM_CAPETRSEL_0
external clock TIM ExtTRGPrescaler uintl6 t TIM_ETRInputSource,uint32_t NO TIM CAPETRSEL 1
mode 1 - ! - TIM_ExtTRGPrescaler,uint32_t - -,

TIM_ExtTRGPolarity,uint16_t
ExtTRGFilter)

TIM_CAPETRSEL _2
TIM_CAPETRSEL _3
TIM_CAPETRSEL _4
TIM_CAPETRSEL_5

TIM_EXtTRGPolarity,uint32_t
ExtTRGFilter)
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TIM_CAPETRSEL _6
TIM_CAPETRSEL _7
TIM_CAPETRSEL _8
TIM_CAPETRSEL_9
TIM_CAPETRSEL_10
TIM_CAPETRSEL_11
TIM_CAPETRSEL_12
TIM_CAPETRSEL_13
TIM numbers are inconsistent.
ETR signal source parameters are added.
Refer to the user manual for specific
signal sources:
TIM_CAPETRSEL_0
' void TIM CAPETRSEL 2
voi )
conti TIM_ConfigExtClkMode2(TIM_M | 11M_ConfigextClkMode2(TIM_ TIM_CAPETRSEL 3
onfigure dule* TIMx,uint16._t Module* TIMx,uint32_t TIM_CAPETRSEL_4
external clock ?‘IIL\J/IeE ! Jer ui TIM_ETRInputSource,uint32_t NO - -
mode 2 - xtTRGPresc_a er,ymtlﬁ_t TIM_ExtTRGPrescaler,uint32_t TIM_CAPETRSEL._5
TIM_ExtTRGPolarity,uint16_t TIM ExtTRGPolarity uint32 t TIM_CAPETRSEL_6
ExtTRGFilter) ExtT_RGFiIter) Y - TIM_CAPETRSEL _7
TIM_CAPETRSEL _8
TIM_CAPETRSEL_9
TIM_CAPETRSEL_10
TIM_CAPETRSEL_11
TIM_CAPETRSEL_12
TIM_CAPETRSEL_13
void void
TIM_ConfigExtTrig(TIM_Module* | TIM_ConfigExtTrig(TIM_Modul
. TIMx,uint16_t e* TIMx,uint32_t . .
Configure ETR TIM_ExtTRGPrescaler,uint16_t TIM_ExtTRGPrescaler,uint32_t NO TIM numbers are inconsistent
TIM_ExtTRGPolarity,uint16_t TIM_ExtTRGPolarity,uint32_t
EXtTRGFilter) EXtTRGFilter)
. id void
Configure TIM \'II'(IJ;\/I Confi )
_ gPrescaler(TIM_Modul TIM_ConfigPrescaler(TIM_Mod . .
Ll}flci':i%rs]cy e’_* TIMX, uint16_t Prescaler, u!e* TIMX, uint32_t Prescaler, NO TIM numbers are inconsistent
uintl6_t TIM_PSCReloadMode) uint32_t TIM_PSCReloadMode)
) void void
g;’u":t'%edg”\" TIM_ConfigCntMode(TIM_Modul | TIM_ConfigCntMode(TIM_Mod | NO TIM numbers are inconsistent
e* TIMXx, uint16_t CntMode) ule* TIMX, uint32_t CntMode)
TIM numbers are inconsistent.
Input signal source parameters are added.
Refer to the user manual for specific
signal sources:
TIM_TRIG_SEL_IN_TRO
TIM_TRIG_SEL_IN_TR1
TIM_TRIG_SEL_IN_TR2
TIM_TRIG_SEL_IN_TR3
TIM_TRIG_SEL_IN_TR4
Configure TIM void void EM?SE‘SEHH?SZ
. . TIM_SelectInputTrig(TIM_Module | TIM_SelectinputTrig(TIM_Modu —. e TIN
triggers input * TIMX. Uint16 t le* TIMx. uint32 t NO TIM_TRIG_SEL_IN_TR?7
source ’ . = B TIM_TRIG_SEL_IN_TR8
TIM_InputTriggerSource) TIM_InputTriggerSource) TIM_TRIG_SEL_IN_TR9
TIM_TRIG_SEL_IN_TR10
TIM_TRIG_SEL_IN_TR11
TIM_TRIG_SEL_IN_TR12
TIM_TRIG_SEL_IN_TR13
TIM_TRIG_SEL_IN_TR14
TIM_TRIG_SEL_TI1F_ED
TIM_TRIG_SEL_TI1FP1
TIM_TRIG_SEL_TI2FP2
TIM_TRIG_SEL_ETRF
TIM numbers are inconsistent.
Encoder mode input parameter increased:
TIM_ENCODE_QUA_MODE_SINGLE_
TI1
void void TIM_ENCODE_QUA_MODE_SINGLE_
TIM_ConfigEncoderInterface(TIM TIM_ConfigEncoderInterface(TI TI2
Configure _Module* TIMx,uint16_t M_Module* TIMx,uint32_t NO TIM_ENCODE_DUL_CLKPLUS_MOD
encoder mode TIM_EncoderMode,uint16_t TIM_EncoderMode,uint32_t El
TIM_IC1Polarity,uint16_t TIM_IC1Polarity,uint32_t TIM_ENCODE_DUL_CLKPLUS_MOD
TIM_IC2Polarity) TIM_IC2Polarity) E2
TIM_ENCODE_SINGLE_CLKPLUS_M
ODE1
TIM_ENCODE_SINGLE_CLKPLUS_M
ODE2
Cr? nfigLIJrle f ¥(I);\i_ConfigForcedOcl(TlM_Mod ¥(I)|I\3_ConfigForcedOcl(TlM_Mo NO TIM b . istent
SU?SSIE orces ule* TIMX, uint16_t dule* TIMX, uint32_t nUMDers are Inconsisten
TIM_ForcedAction) TIM_ForcedAction)
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) void void
Configure ] )
TIM_ConfigForcedOc2(TIM_Mod TIM_ConfigForcedOc2(TIM_Mo . .
SE?nSfI 2 forces ule* TIMX, uint16, t dule® TIMx, uint16_t NO TIM numbers are inconsistent
P TIM_ForcedAction) TIM_ForcedAction)
g?;nfri]%fge forces ¥(I);\i_ConfigForced003(TlM_Mod ¥(I)II\3_C0nfigForcedOc3(TlM_Mo NO TIM numbers are inconsistent
outnut ule* TIMXx, uintl6_t dule* TIMX, uintl6_t
P TIM_ForcedAction) TIM_ForcedAction)
gr?;nfrz%lleForce d }I/'(IJll\ﬂ_ConfigForcedOM(TlM_Mod YF(I)II\i_ConfigForcedOM(TlM_Mo NO TIM numbers are inconsistent
outnut ule* TIMXx, uint16_t dule* TIMX, uintl6_t
P TIM_ForcedAction) TIM_ForcedAction)
gr?;nfrz%llj?Force d }I/'(IJll\ﬂ_ConfigForcedOCS(TlM_Mod YF(I)II\i_ConfigForcedOCE(TlM_Mo NO TIM numbers are inconsistent
outnut ule* TIMXx, uint16_t dule* TIMX, uintl6_t
P TIM_ForcedAction) TIM_ForcedAction)
Configure void . ; ] void . ]
channel 6 forces TIM_Con |gEorce Oc6(TIM_Mo TIM_Con |ch_Jrce Oc6(TIM_Mo NO TIM numbers are inconsistent
outnut ule* TIMX, uint16_t dule* TIMX, uint16_t
P TIM_ForcedAction) TIM_ForcedAction)
. void void
C;T;'agdu re AR TIM_ConfigArPreload(TIM_Modu g&?:;?rT:/r;gAFLigzgﬁ(lgngo NO TIM numbers are inconsistent
P le* TIMx, FunctionalState Cmd) Ccmd) '
) void void
g;)nrgloglgrj %ggﬂ TIM_SelectComEvt(TIM_Module* | TIM_SelectComEvt(TIM_Modul | NO TIM numbers are inconsistent
P TIMX, FunctionalState Cmd) e* TIMx, FunctionalState Cmd)
void void
Configure DMA | TIM_SelectCapCmpDmaSrc(TIM_ | TIM_SelectCapCmpDmaSrc(TI . .
request Module* TIMX, FunctionalState M_Module* TIMX, NO TIM numbers are inconsistent
Cmd) FunctionalState Cmd)
Enable void void
canture/compare TIM_EnableCapCmpPreloadContro | TIM_EnableCapCmpPreloadCont NO TIM numbers are inconsistent
r§| ondlod P I(TIM_Module* TIMX, rol(TIM_Module* TIMx,
P FunctionalState Cmd) FunctionalState Cmd)
Enabled void void
TIM_ConfigOc1Preload(TIM_Mod | TIM_ConfigOc1Preload(TIM_M . .
Cr%l%ao:j—rl ule* TIMx, uint32. t odule* TIMx, uint32 t NO TIM numbers are inconsistent
P TIM_OCPreload) TIM_OCPreload)
Enabled void void
TIM_ConfigOc2Preload(TIM_Mod | TIM_ConfigOc2Preload(TIM_M . .
Cr(élDongZ ule* TIMx, uint32. t odule* TIMx, uint32_t NO TIM numbers are inconsistent
P TIM_OCPreload) TIM_OCPreload)
Enabled void void
TIM_ConfigOc3Preload(TIM_Mod | TIM_ConfigOc3Preload(TIM_M . .
Cr(élDongS ule* TIMx, uint32._t odule* TIMx, uint32_t NO TIM numbers are inconsistent
P TIM_OCPreload) TIM_OCPreload)
Enabled void void
CCDATA TIIl\ﬁ_Confngc4Preload(TIM_Mod T(;I\/II_EonflgchlPreload(TlM_M NO TIM numbers are inconsistent
reload ule* TIMX, uint32_t odule* TIMx, uint32_t
P TIM_OCPreload) TIM_OCPreload)
Enabled void void
TIM_ConfigOc5Preload(TIM_Mod | TIM_ConfigOc5Preload(TIM_M . .
Cr(éllﬂ,:aTS ule* TIMX, uint32. t odule* TIMY, uint32. t NO TIM numbers are inconsistent
P TIM_OCPreload) TIM_OCPreload)
Enabled void void
TIM_ConfigOc6Preload(TIM_Mod | TIM_ConfigOc6Preload(TIM_M . .
CEE%TG ule* TIMX, uint32. t odule* TIMY, uint32. t NO TIM numbers are inconsistent
P TIM_OCPreload) TIM_OCPreload)
void
Enabled i
TIM_ConfigOc7Preload(TIM_M . .
Crce:IDog(\jW - odule* TIMX, uint32_t NO N32H47x_48x series new functions
P TIM_OCPreload)
void
Enabled )
CCDATS8 - TIM_EonflgchPreload(TlM_M NO N32H47x_48x series new functions
reload odule* TIMX, uint32_t
P TIM_OCPreload)
void
Enabled )
CCDAT9 - T(;I\/II_EonﬂgOcQPreload(TlM_M NO N32H47x_48x series new functions
reload odule* TIMX, uint32_t
P TIM_OCPreload)
Configures the void void
TIMx Output TIM_Configd dul Config du | NO bers are inconsi
Compare 1 Fast _Config clFast(TIM_Module | TIM_Con ig clFast(TIM_Modu | N TIM numbers are inconsistent
feature * TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Configures the void void
TIMx Output TIM_ConfigOc2Fast(TIM_Module | TIM_ConfigOc2Fast(TIM_Modu | NO TIM numbers are inconsi
Compare 2 Fast _ConfigOc2Fast(TIM_Module _ConfigOc2Fast(TIM_Modu numbers are inconsistent
feature * TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
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Configures the void void
TIMx Output fi dul fi d b . .
Compare 3 Fast TIM_Con_lgOc3Fast(TIM_Mo ule | TIM_Con |gOc3Fast(TIM_Mo u | NO TIM numbers are inconsistent
feature *TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Configures the void void
TIMx Output . ] . .
Compare 4 Fast TIM_ConflgOc4Fast(TIM_Module TIM_ConflgOc4Fast(TIM_Modu NO TIM numbers are inconsistent
feature * TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Configures the void void
TIMx Output fi dul fi d b . .
Compare 5 Fast TIM_Con_lgOcSFast(TIM_Mo ule | TIM_Con |gOc5Fast(TIM_M0 u | NO TIM numbers are inconsistent
feature *TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Configures the void void
TIMx Output fi dul fi d b . .
Compare 6 Fast TIM_Con_lgOcGFast(TIM_Mo ule | TIM_Con |gOc6Fast(TIM_M0 u | NO TIM numbers are inconsistent
feature *TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Clears OCREF1 void void
signal on an TIM_CIrOc1Ref(TIM_Module* TIM_CIrOc1Ref(TIM_Module* NO TIM numbers are inconsistent
external event TIMX, uint16_t TIM_OCClear) TIMX, uint16_t TIM_OCClear)
Clears OCREF2 void void
signal on an TIM_CIrOc2Ref(TIM_Module* TIM_CIrOc2Ref(TIM_Module* NO TIM numbers are inconsistent
external event TIMX, uint16_t TIM_OCClear) TIMX, uint16_t TIM_OCClear)
Clears OCREF3 void void
signal on an TIM_CIrOc3Ref(TIM_Module* TIM_CIrOc3Ref(TIM_Module* NO TIM numbers are inconsistent
external event TIMX, uint16_t TIM_OCClear) TIMXx, uint16_t TIM_OCClear)
Clears OCREF4 void void
signal on an TIM_CIrOc4Ref(TIM_Module* TIM_CIrOc4Ref(TIM_Module* NO TIM numbers are inconsistent
external event TIMX, uint16_t TIM_OCClear) TIMX, uint16_t TIM_OCClear)
Clears OCREF5 void void
signal on an TIM_CIrOc5Ref(TIM_Module* TIM_CIrOc5Ref(TIM_Module* NO TIM numbers are inconsistent
external event TIMX, uint16_t TIM_OCClear) TIMX, uint16_t TIM_OCClear)
Clears OCREF6 void void
signal on an TIM_CIrOc6Ref(TIM_Module* TIM_CIrOc6Ref(TIM_Module* NO TIM numbers are inconsistent
external event TIMX, uintl6_t TIM_OCClear) TIMX, uint16_t TIM_OCClear)
void
g&faﬂ tChanneI X TIM_CIrOcReflnputSource(TIM
con? arison - _Module* TIMX, uint32_t NO N32H47x_48x series new functions
tri gr Source OCRefClearInputSelect,uint32_t
99 OCRefClearInputSource)
) . void
Configures the void . .
TIMXx channel 1 TIM_ConfigOc1Polarity(TIM_Mod TIM_EonflgOc.lPolanty(TlM_M NO TIM numbers are inconsistent
polarity ule* TIMX, uint16_t OcPolarity) odule TIMX’ uint16_t
) ' - OcPolarity)
) . void
Configures the void ) .
TIMx channel 2 TIM_ConfigOc2Polarity(TIM_Mod TIM_SonﬂgOc_ZPolarlty(TlM_M NO TIM numbers are inconsistent
polarity ule* TIMx, uint16_t OcPolarity) odule TIMx, uint16_t
) ' - OcPolarity)
) - void
Configures the void ) .
TIMx channel 3 TIM_ConfigOc3Polarity(TIM_Mod TIM_SonﬂgchPolanty(TlM_M NO TIM numbers are inconsistent
polarity ule* TIMx, uint16_t OcPolarity) odule TIMx, uint16_t
) ' - OcPolarity)
) - void
Configures the void ) .
TIMx channel 4 TIM_ConfigOc4Polarity(TIM_Mod TIM_SonﬂgOCflPolarlty(TlM_M NO TIM numbers are inconsistent
- - - - odule* TIMX, uint16_t
polarity. ule* TIMX, uint16_t OcPolarity) ]
OcPolarity)
) . void
Configures the void . .
TIMXx channel 5 TIM_ConfigOc5Polarity(TIM_Mod TIM_EonflgOc:%Polarlw(TlM_M NO TIM numbers are inconsistent
. - : ; odule* TIMX, uint16_t
polarity. ule* TIMx, uint16_t OcPolarity) .
OcPolarity)
) . void
Configures the void . .
TIMXx channel 6 TIM_ConfigOc6Polarity(TIM_Mod TIM_EonflgOc@Polarlty(TlM_M NO TIM numbers are inconsistent
. - : ; odule* TIMX, uint16_t
polarity. ule* TIMx, uint16_t OcPolarity) .
OcPolarity)
$ﬂ\’}|f>'(gg;fn :: \'Il'(l)ll\i_(:onfigOclNPoIarity(TIM_M ¥(I)II\2_ConfigOclNPoIarity(TIM_ o M numbers are inconsistent
1N polarit odule* TIMX, uint16_t Module* TIMX, uint32_t
polanty. OcNPolarity) OcNPolarity)
) void void
Configures the . . . .
TIM_ConfigOc2NPolarity(TIM_M TIM_ConfigOc2NPolarity(TIM_ . .
;,'\IM);I(;E‘:‘””"' odule* TIMX, uint16._t Module* TIMx, uint32._t NO TIM numbers are inconsistent
polanty. OcNPolarity) OcNPolarity)
) void void
%"'\';If)'(g&r]; m TIM_ConfigOc3NPolarity(TIM_M | TIM_ConfigOc3NPolarity(TIM_ | TIM numbers are inconsistent
3N nolarit odule* TIMX, uint16_t Module* TIMX, uint32_t
P Y. OcNPolarity) OcNPolarity)
Configures the YF(I)II\j ConfigOc4NPolarity(TIM . .
TIMx Channel - Module* TIMx. uint32 - NO N32H47x_48x series new functions
AN polarity odule* TIMX, uint32_t
) OcNPolarity)
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Enable TIM void void TIM numbers are inconsistent.
Canture Compare TIM_EnableCapCmpCh(TIM_Mod | TIM_EnableCapCmpCh(TIM_M NO Add channel parameters:
Chgnnel M P ule* TIMXx, uint16_t Channel, odule* TIMXx, uint32_t Channel, TIM_CH_5
uint32_t TIM_CCx) uint32_t TIM_CCx) TIM_CH_6
Enable TIM void void TIM numbers are inconsistent.
Canture Compare TIM_EnableCapCmpChN(TIM_M TIM_EnableCapCmpChN(TIM_ NO Add channel parameters: '
Chgnnel <N P odule* TIMXx, uint16_t Channel, Module* TIMx, uint32_t TIM CH 4 p .
uint32_t TIM_CCxN) Channel, uint32_t TIM_CCxN) - -
TIM numbers are inconsistent.
Add channel parameters:
Output void void Em—gn—g
comparison TIM_SelectOcMode(TIM_Module TIM_SelectOcMode(TIM_Modul NO Add OcMODE parameters:
mode * TIMX, uintl6_t Channel, uintl6_t | e* TIMXx, uint32_t Channel, P '
configuration OcMode) uint32_t OcMode) TIM_OCMODE_OPMOD_RETRIG1
- TIM_OCMODE_OPMOD_RETRIG2
TIM_OCMODE_COMBI_PWM1
TIM_OCMODE_COMBI_PWM?2
. void
void
E:\?:rl]f update TIM_EnableUpdateEvt(TIM_Modu g:?g;grqﬁﬁlegﬂgiﬁ;ﬁgm—Mo NO TIM numbers are inconsistent
le* TIMx, FunctionalState Cmd) '
Cmd)
) void void
Configure update ] )
TIM_ConfigUpdateRequestIntSrc( TIM_ConfigUpdateRequestIntSrc : :
zgir'(fg“e“ TIM_Module* TIMx, uint16_t (TIM_Module* TIMx, uint32_t | O TIM numbers are inconsistent
TIM_UpdateSource) TIM_UpdateSource)
void ¥(I)Il\i SelectHallSensor(TIM_Mo . .
Enable HALL TIM_SelectHallSensor(TIM_Modu dule* TIMx. FunctionalState NO TIM numbers are inconsistent
le* TIMx, FunctionalState Cmd) '
Cmd)
void void
Configure single TIM_SelectOnePulseMode(TIM_M | TIM_SelectOnePulseMode(TIM_ NO TIM numbers are inconsistent
pulse mode odule* TIMX, uintl6_t Module* TIMX, uint32_t
TIM_OPMode) TIM_OPMode)
void void . .
Configure TRGO | TIM_SelectOutputTrig(TIM_Modu | TIM_SelectOutputTrig(TIM_Mo N32H47x_48x series neV\{ functions.
" A I . NO Add TRGO signal source:
output source le* TIMX, uint16_t dule* TIMX, uint32_t TIM TRGO SRC OCA 7 8 9REF
TIM_TRGOSource) TIM_TRGOSource) - =TT =
void
Configure : TIM_SelectOutputTrig2(TIM_M . .
TRGO?2 output odule* TIMx, uint32_t NO N32H47x_48x series new functions
TIM_TRGO2Source)
void void TIM numbers are inconsistent.
Configure Slave TIM_SelectSlaveMode(TIM_Modu | TIM_SelectSlaveMode(TIM_Mo NO Add slave mode parameters:
mode le* TIMX, uint16_t dule* TIMX, uint32_t TIM_SLAVE_MODE_GATED_RESET
TIM_SlaveMode) TIM_SlaveMode) TIM_SLAVE_MODE_TRIG_RESET
Configure . .
- void void
isf)}lnchronlzatlon TIM_SelectMasterSlaveMode(TIM | TIM_SelectMasterSlaveMode(TI NO TIM numbers are inconsistent
rimarv/secondar _Module* TIMX, uint16_t M_Module* TIMX, uint32_t
5 modey TIM_MasterSlaveMode) TIM_MasterSlaveMode)
void TIM_SetCnt(TIM_Module* void TIM_SetCnt(TIM_Module* . .
Set counter TIMx, uint16_t Counter) TIMx, uint16_t Counter) NO TIM numbers are inconsistent
void void
Set AR value TIM_SetAutoReload(TIM_Module | TIM_SetAutoReload(TIM_Modu | NO TIM numbers are inconsistent
* TIMX, uint16_t Autoreload) le* TIMX, uint32_t Autoreload)
Set the .
. . « | void
comparison void TIM_SetCmpl(TIM_ModuIe TIM_SetCmp1(TIM_Module* NO TIM numbers are inconsistent
register value TIMX, uint16_t Comparel) TIMY, uint16_t Compare1)
(CCDAT1) : -t L0mp
Set comparison . « | void
register value \1/-?;&;%&???“(;?)%2:\2{)’\%%'6 TIM_SetCmp2(TIM_Module* NO TIM numbers are inconsistent
(CCDAT2) ' - P TIMX, uint16_t Compare2)
Set comparison . « | void
register value ¥?5J|x&§gt(t:nég§T£\:3_)Module TIM_SetCmp3(TIM_Module* NO TIM numbers are inconsistent
(CCDAT3) ' 1 Lomp TIMX, uint16_t Compare3)
Set comparison . « | void
register value Ill_?;\ﬂg'll:\illrﬁigt(tlrggdrfn(T;:\:@Module TIM_SetCmp4(TIM_Module* NO TIM numbers are inconsistent
(CCDAT4) ' - P TIMX, uint16_t Compare4)
Set comparison . « | void
register value void TIM_SetCmp5(TIM_Module TIM_SetCmp5(TIM_Module* NO TIM numbers are inconsistent

(CCDATS)

TIMX, uint16_t Compareb)

TIMX, uint16_t Compare5)
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Set comparison . « | void
register value ¥<I);\i);l'llz\illrigt(t:rgg(rin(T;:\:6_)Module TIM_SetCmp6(TIM_Module* NO TIM numbers are inconsistent
(CCDATS6) ' - P TIMX, uint16_t Compare6)
Set the .
comparison void . .

- - TIM_SetCmp7(TIM_Module* NO N32H47x_48x series new functions
register value TIMX, uint16_t Compare7)
(CCDATY) ' -
Set comparison void
register value - TIM_SetCmp8(TIM_Module* NO N32H47x_48x series new functions
(CCDATS) TIMX, uint16_t Compare8)
Set comparison void
register value - TIM_SetCmp9(TIM_Module* NO N32H47x_48x series new functions
(CCDATY9) TIMX, uint16_t Compare9)
Set the .
comparison void . .

: - TIM_SetCmp1D(TIM_Module* NO N32H47x_48x series new functions
register value TIMX, uint16_t comparelD)
(CCDDAT1) ' -
Set comparison void
register value - TIM_SetCmp2D(TIM_Module* NO N32H47x_48x series new functions
(CCDDAT?2) TIMX, uintl6_t compare2D)
Set the -
comparison void - -

- - TIM_SetCmp3D(TIM_Module* NO N32H47x_48x series new functions
register value TIMX, uint16_t compare3D)
(CCDDAT3) ' -

t th .
S:Jamp;rison void - -

- - TIM_SetCmp4D(TIM_Module* NO N32H47x_48x series new functions
register value TIMX, uint16_t compare4D)
(CCDDAT4) ' -
Set channel 1 void void
Input capture TIM_SetInCapl1Prescaler(TIM_Mo TIM_SeﬁlnCaplP(escaler(TlM_ NO TIM numbers are inconsistent
frequency dule* TIM, uint16_t TIM_ICPSC) Module* TIMX, uint16_t
division ' - - ICPrescaler)
Set channel 2 void void
;?gglﬁgsf;ure TIM_SetInCap2Prescaler(TIM_Mo EmﬂfeeiI‘?ﬁ\;?(zzzﬁiigletr(ﬂM_ NO TIM numbers are inconsistent
divisi dule* TIMx, uint16_t TIM_ICPSC) ' -

ivision ICPrescaler)
Set channel 3 void void
;r:é)(;ﬁgsgure TIM_SetInCap3Prescaler(TIM_Mo E(’:ﬂdalseeiI?F’\;gszzﬁiigle{(ﬂM— NO TIM numbers are inconsistent
divisi dule* TIMx, uint16_t TIM_ICPSC) ' -
ivision ICPrescaler)
Set channel 4 void void
input capture TIM_SetInCap4Prescaler(TIM_Mo TIM_SetInCap4P(escaIer(TIM_ NO TIM numbers are inconsistent
frequency dule* TIMX, uint16_t TIM_ICPSC) Module* TIMX, uint16_t
division ' - - ICPrescaler)
Setthe ETR void
: TIM_SelectETRInputSource(TI . .
;?gﬁélsource - M_Module* TIMx, uint32_t NO N32H47x_48x series new functions
TIM_ETRInputSource)

Set TIM clock void void
frequency TIM_SetCIkDiv(TIM_Module* TIM_SetCIkDiv(TIM_Module* NO TIM numbers are inconsistent
division TIMX, uint16_t TIM_CKD) TIMX, uint32_t TIM_CKD)
foer;:)h:rison uint16._t uint16._t o
register value TIM_GetCap1(TIM_Module* TIM_GetCapl(TIM_Module* NO TIM numbers are inconsistent
(CCDAT1) TIMX) TIMXx)
Get comparison uintl6_t uintl6_t
register value TIM_GetCap2(TIM_Module* TIM_GetCap2(TIM_Module* NO TIM numbers are inconsistent
(CCDAT2) TIMX) TIMX)
Get comparison uintl6_t uintl6_t
register value TIM_GetCap3(TIM_Module* TIM_GetCap3(TIM_Module* NO TIM numbers are inconsistent
(CCDATJ) TIMX) TIMX)
Soer:]:)h;rison uint16_t uint16_t _ _

- TIM_GetCap4(TIM_Module* TIM_GetCap4(TIM_Module* NO TIM numbers are inconsistent
register value TIMx) TIMY)
(CCDAT4)
Soer:]:)h;rison uint16_t uint16_t ) )
register value TIM_GetCap5(TIM_Module* TIM_GetCap5(TIM_Module* NO TIM numbers are inconsistent
(CCDATS) TIMx) TIMXx)
Get comparison uintl16_t uintl6_t
register value TIM_GetCap6(TIM_Module* TIM_GetCap6(TIM_Module* NO TIM numbers are inconsistent
(CCDATS) TIMx) TIMXx)

h .

Soe%tp;ison uint16_t . .

. - TIM_GetCap7(TIM_Module* NO N32H47x_48x series new functions
register value TIMX)
(CCDATY)
Get comparison uintl6_t
register value - TIM_GetCap8(TIM_Module* NO N32H47x_48x series new functions
(CCDATS) TIMX)
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cGoer;:Jh;ison uint16_t . .
. - TIM_GetCap9(TIM_Module* NO N32H47x_48x series new functions
register value TIMY)
(CCDAT9)
cGoer;:Jh;ison uint16_t
. - TIM_GetCap1D(TIM_Module* NO N32H47x_48x series new functions
register value TIMX)
(CCDDAT1)
cGoertn:Jh;ison uint16_t - -
: - TIM_GetCap2D(TIM_Module* NO N32H47x_48x series new functions
register value TIMX)
(CCDDAT2)
cGoertn:Jh;ison uint16_t . .
. - TIM_GetCap3D(TIM_Module* NO N32H47x_48x series new functions
register value TIMX)
(CCDDAT3)
cGoertn:Jh;ison uint16_t - -
. - TIM_GetCap4D(TIM_Module* NO N32H47x_48x series new functions
register value TIMY)
(CCDDAT4)
lye | Yint32_t TV GetCnt(TIM. Module* N TIM numbers are inconsi
Get counter value TIM_GetCnt(TIM_Module* TIMx) TIM;)GetCnt( _Module (6} numbers are inconsistent
Get the uintl6_t uintl6_t
frequency TIM_GetPrescaler(TIM_Module* TIM_GetPrescaler(TIM_Module NO TIM numbers are inconsistent
division value TIMX) * TIMX)
uintl6_t uintl6_t
Get AR value TIM_GetAutoReload(TIM_Module | TIM_GetAutoReload(TIM_Modu | NO TIM numbers are inconsistent
* TIMX) le* TIMx)
FlagStatus . .
FlagStatus TIM numbers are inconsistent.
Stzgshe channel TIM_GetCCENStatus(TIM_Modul Il'gf}(ff/}fi'izﬂ;attusmM—MOd NO Add channel parameters:
e* TIMXx, uint32_t TIM_CCEN) TIM CCEi\l) —= TIM_CC4NEN
TIM numbers are inconsistent.
Add flag parameters:
Gets flag bit FlagStatus FlagStatus TIM_FLAG_CC7
status TIM_GetFlagStatus(TIM_Module* | TIM_GetFlagStatus(TIM_Modul NO TIM_FLAG_CC8
TIMX, uint32_t TIM_FLAG) e* TIMX, uint32_t TIM_FLAG) TIM_FLAG_CC9
TIM_FLAG_BREAK?2
TIM_FLAG_SYS_BREAK
TIM numbers are inconsistent.
Add flag parameters:
void void TIM_FLAG_CC7
Clear flag bit TIM_ClearFlag(TIM_Module* TIM_ClearFlag(TIM_Module* NO TIM_FLAG_CC8
TIMX, uint32_t TIM_FLAG) TIMX, uint32_t TIM_FLAG) TIM_FLAG_CC9
TIM_FLAG_BREAK?2
TIM_FLAG_SYS_BREAK
TIM numbers are inconsistent.
Add flag parameters:
. INTStatus INTStatus TIM_INT_CC7
ﬁ:;sgne INMeMUPt | TiM_GetintStatus(TIM_Module* | TIM_GetintStatus(TIM_Module* | NO TIM_INT_CC8
TIMX, uint32_t TIM_IT) TIMX, uint32_t TIM_IT) TIM_INT_CC9
TIM_INT_BREAK2
TIM_INT_SYS_BREAK
TIM numbers are inconsistent.
Add flag parameters:
Clear the void o void o TIM_INT_CC7
interrupt flag bit TIM_CIrIntI_JendmgBlt(TIM_Modu TIM_ClrlntPepdlngBlt(TlM_Mo NO TIM_INT_CC8
le* TIMX, uint32_t TIM_IT) dule* TIMX, uint32_t TIM_IT) TIM_INT_CC9
TIM_INT_BREAK2
TIM_INT_SYS_BREAK
E?Z;r;)etuprglanty static_ void void Cor)figTIl(TIM_l\/!oduIe*
channel 1, input C_onflgTIl(TIMTMoc!ule* TIMx, T.IMX‘ uint32_t IC_:PoIar_lty, NO TIM numbers are inconsistent
selection ! u|nt16_t_ IcPoI_arlty, umt1_6_t umt_32_t ICSelection, uint32_t
filtering ' IcSelection, uint16_t IcFilter) ICFilter)
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i?ig;;ﬁglamy static_ void void Cor_]figTIZ(TIM_I\/!oduIe*
channel 2, input C_onflgTIZ(TIMTMoqule* TIMX, T.IMX’ uint32_t IC_PoIar_lty, NO TIM numbers are inconsistent
selection ! uint16_t IcPolarity, uint16_t uint32_t ICSelection, uint32_t
filteri ' IcSelection, uint16_t IcFilter) ICFilter)
iltering
i?ig;;ﬁglamy static_ void void Cor_]figTIS(TIM_ModuIe*
channel 3, input C_onflgTIS(TIMTMod_uIe* TIMx, T.IMX‘ uint32_t I(;Polar_lty, NO TIM numbers are inconsistent
selection ! u|nt16_t_ IcPoI_arlty, u|nt1_6_t U|nt§2_t ICSelection, uint32_t
filteri ' IcSelection, uint16_t IcFilter) ICFilter)
iltering
g?i;liuﬁglamy static_ void void Cor)figTI4(TIM_I\/!0duIe*
channel 4, input C_onflgTI4(TIMTM0d_uIe* TIMx, T.IMX‘ uint32_t I(;Polar_lty, NO TIM numbers are inconsistent
selection ! u|nt16_t_ IcPoI_arlty, u|nt1_6_t U|nt§2_t ICSelection, uint32_t
filteri ' IcSelection, uint16_t IcFilter) ICFilter)
iltering
Enable center void
alignment TIM_AsymmetricEnable(TIM_M . .
asymmetric i odule* TIMXx, FunctionalState NO N32H47x_48x series new functions
mode Cmd)
Enable the void .
4/7/8/9 channel - "\I'/IIM_OSxReang_gerADC(TIM_ NO N32H47x_48x series new functions
10 trigger ADC odule TIMXx, uint32_t

OCxRef, FunctionalState Cmd)
Configure void
channel 1 Enters TIM_ICIFiltConfig(TIM_Modul . .
the digital - e* TIMx, TIM_FiIthElitTy?Je* NO N32H47x_48x series new functions
filtering TIM_FiltlnitStruct)
Configure void
channel 2 Enters TIM_IC2FiltConfig(TIM_Modul . .
the digital - e* TIMx, TIM_FiltinitType* NO N32H47x_48x series new functions
filtering TIM_FiltInitStruct)
Configure void
channel 3 Enters TIM_IC3FiltConfig(TIM_Modul . .
the digital - e* TIMx, TIM_FiltinitType* NO N32H47x_48x series new functions
filtering TIM_FiltInitStruct)
Configure void
channel 4 Enters TIM_ICA4FiltConfig(TIM_Modul . .
the digital - e* TIMx, TIM_FiltinitType* NO N32H47x_48x series new functions
filtering TIM_FiltInitStruct)
Enable input void
digital filtering - TIM_ICIFiltEnable(TIM_Modul NO N32H47x_48x series new functions
for channel 1 e* TIMx,FunctionalState Cmd)
Enable input void
digital filtering - TIM_IC2FiltEnable(TIM_Modul NO N32H47x_48x series new functions
for channel 2 e* TIMx,FunctionalState Cmd)
Enable input void
digital filtering - TIM_IC3FiltEnable(TIM_Modul NO N32H47x_48x series new functions
for channel 3 e* TIMx,FunctionalState Cmd)
Enable input void
digital filtering - TIM_ICA4FiltEnable(TIM_Modul NO N32H47x_48x series new functions
for channel 4 e* TIMx,FunctionalState Cmd)
Get channel x FlagStatus
input digital filter | - TIM_GetFiltStatus(TIM_Module | NO N32H47x_48x series new functions
output status * TIMX, uint32_t TIM_FiltFlag)

4.3.28ADC

The following table compares the ADC module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, application code calls to the ADC module driver API
functions can be substituted according to this table.

API API name Is the API Difference declaration
description N32G45x series N32H47x_48x series consistent
1 1 *
ADC reset Xo[')‘i:{j)Dc—De'”'t(ADC—MOd“'e void ADC_Delnit(ADC_Module* ADCx) YES None
Initialize void ADC_Init(ADC_Module* ADCx, | ADC_Init(ADC_Module* ADCX, YES N32H47x_48x add Resolution
ADC ADC_InitType* ADC_InitStruct) ADC_InitType* ADC_InitStruct) configuration parameters
IAngléhze void ADC_InitStruct(ADC_InitType* void ADC_InitStruct(ADC_InitType* YES N32H47x_48x add Resolution
structure ADC_InitStruct) ADC_InitStruct) configuration parameters
void ADC_Enable(ADC_Module* void ADC_Enable(ADC_Module* ADCX,
Enable ADC ADCX, FunctionalState Cmd) FunctionalState Cmd) YES None
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void void ADC_MULTI_REG_DMA_E
E?\ﬂe ADC | ADC_EnableDMA(ADC_Module* ADC_SetDMATransferMode(ADC_Module | NO ﬁgg—éﬁglg&f&%m EN
ADCX, FunctionalState Cmd) *ADCX, uint32_t DMAMode) ABLE) !
N32H47x_48x Add
parameters:
. ; * ADC_INT_ENDCA
ConfigureAD | Y19 ADC_CONfiglnt(ADC_Module™ | 514 ADC_Configint(ADC_Module* ADCx, | gq ADC_INT_JENDCA
C interrupt Functi’onaIStat_e Cmd)_ ! uint16_t ADC_IT, FunctionalState Cmd) ADC_INT_ENDCERR
ADC_INT_RDY
ADC_INT_PDRDY
ADC_INT_EOSAMP
N32H47x_48x Add
parameters:
cali_mode
The new version distinguishes
between single-ended mode
Start ADC void o void o _ calibration and differential
calibration ADC_StartCalibration(ADC_Module* ADC_CallbranonOperatlon(AI_DC_ModuIe* NO mode calibration
ADCXx) ADCx, ADC_CALI_MOD cali_mode) ADC_StartCalibration(ADCXx)
equivalent to
ADC_CalibrationOperation(A
DCx,
ADC_CALIBRATION_SIGN
AL_MODE)
Gets ADC FlagStatus FlagStatus
calibration ADC_GetCalibrationStatus(ADC_Mod | ADC_GetCalibrationStatus(ADC_Module* YES None
status ule* ADCX) ADCX)
Reset ADC NONE void ADC_CalibrationReset(ADC_Module* NO N32H47x_48x series new
calibration ADCx, ADC_CALI_MOD cali_mode) functions
Enable .
regular void bleSoft void
channel ADC_EnableSo WareSt.artConv(ADC ADC_EnableSoftwareStartConv(ADC_Modu | YES None
_Module* ADCx, FunctionalState - .
softwarg Cmd) le* ADCx, FunctionalState Cmd)
conversion
Get the rule
:Q?tr\:\r/]aerle to FlagStatus FlagStatus
start the ADC_GetSoItW&reStartConvStatus(A ADC;GetSoftwareStartConvStatus(ADC_M YES None
transition DC_Module* ADCx) odule* ADCXx);
status
Enable th .
i”jzlg“e":‘ e ABC_EnableSoftwarestartinjectedcon | Y010
channel _EnableSoftwareStartinjectedCon ADC_EnableSoftwareStartinjectedConv(AD | YES None
V(ADC_Module* ADCX, " ; )
softwarg FunctionalState Cmd): C_Module* ADCx, FunctionalState Cmd);
conversion '
Get the
injection
channel FlagStatus FlagStatus
software to ADC_GetSoftwareStartInjectedConvC | ADC_GetSoftwareStartinjectedConvCmdSta | YES None
start the mdStatus(ADC_Module* ADCX); tus(ADC_Module* ADCX);
transition
status
Configures
the
discontinuous | void void
mode for the ADC_ConflgD*lscModeC.hanneICOUm( ADC_ConfigDiscModeChannelCount(ADC_ | YES None
selected ADC | ADC_Module* ADCX, uint8_t Module* ADCx, uint8_t Number);
regular Number) ' - '
* group
channel.
Enables the
discontinuous
mode on void . . .
regular group | ADC_EnableDiscMode(ADC_Module Xogéﬁ[;ﬁﬁgr:gg;g{;?gﬁg&DC_ModuIe YES None
channel for * ADCX, FunctionalState Cmd) ’ ’
the specified
ADC
Enables the .
discontinuous void blelniectedDi d void
mode for ADC_Enablelnjecte D.'SCMO e(ADC_ ADC_EnablelnjectedDiscMode(ADC_Modul | YES None
- Module* ADCXx, FunctionalState X .
injected group cmd); e* ADCX, FunctionalState Cmd);
channel '
void void
ConfigureRul | ADC_ConfigRegularChannel(ADC_M ]
e group odule* ADCXx, uint8_t ADC_Channel, fng_CConf_lgReguIarChanneI(ADC;_ModuIe YES None
; . X, uint8_t ADC_Channel, uint8_t
channel uint8_t Rank, uint8_t Rank, uint8_t ADC_SampleTime)
ADC_SampleTime) ' - —
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Enable void void
automatic ADC_EnableAutolnjectedConv(ADC_ | ADC_EnableAutolnjectedConv(ADC_Modul | YES None
injection Module* ADCX, FunctionalState Cmd) | e* ADCx, FunctionalState Cmd)
N32H47x_48x added the
external trigger effective edge
Enable rule ) configuration _
channel void void ) ADC_EnabIeAutoInJ_ectedCon
external ADC_EnableExternal TrigConv(ADC_ fDC_SetR_eguIarTrlggerEdge(ADC_ModuIe NO V(ADCX,ENABLE) is the
trigger Module* ADCx, FunctionalState Cmd) ADCX, uint32_t . Same as .
function ExternalRegularTriggerEdge) ADC_SetRegularTriggerEdge(
ADCX,
ADC_REG_TRIG_EXT_RISI
NG)
N32H47x_48x added the
external trigger effective edge
Enable ) configuration
injection ADC_EnableExtemalTrighnjectedCon | Y1 EbTeExtemalTriginjectadc
channel —=nable errna riginjectedCon ADC_SetlInjectTriggerEdge(ADC_Module* NO nableExternal TriginjectedCo
external v(ADQ_ModuIe ADCx, ADCX, uint32_t ExternallnjectTriggerEdge) nv (ADCx, E.NAB.L E) and
trigger FunctionalState Cmd) ' - ADC_ SetInjectTriggerEdge
(ADCx
ADC_INJ_TRIG_EXT_RISIN
G) are the same
Get single
ADC uintl6_t ADC_GetDat(ADC_Module* | uint16_t ADC_GetDat(ADC_Module* YES N
. one
conversion ADCX) ADCX)
results
Get multi- . .
uint32_t uint32_t .
cAoa\(/:ersion ADC_GetDualModeConversionDat(A ADC_GetMutiModeConversionDat(ADC_M | NO mizfﬁrfgt)i%:i};rﬂgly modify
results DC_Module* ADCX) odule* ADCX)
Configure an .
externgal X)&dc ConfigExternalTrigRegularConv(ADC N32H47x_48x series new
igggerrufgurce NONE _Module* ADCxZ uint32_t NO functions
channel ADC_External TrigRegularConv)
Configure the
external void void
trigger source | ADC_ConfigExternalTriglnjectedCon ADC_ConfigExternalTriginjectedConv(ADC YES None
for the V(ADC_Module* ADCX, uint32_t _Module* ADCX, uint32_t
injection ADC_ExternalTriglnjecConv) ADC_ExternalTriglnjecConv)
channel
void void
anfigure ADC_ConfigInjgctedChanneI(ADC_M ADC_ConfiglnjectedChannel(ADC_Module
Injection ogjule* ADCX, glnts_t ADC_Channel, * ADCX, uin%B_Jt ADC_Chann(eI, uin_t8_t YES None
group channel | uint8_t Rank, uint8_t Rank, uint8_t ADC_SampleTime)
ADC_SampleTime) ' - —
Configures void void
the injection ADC_ConflgIniectedSequ_encerLength ADC_ConfigInjectedSequencerLength(ADC YES None
sequence (ADC_Module* ADCXx, uint8_t Module* ADCx. uint8 t Length
length Length) —viodu'e X, uintg_t Length)
g g
For details about how to
modify the function, see the
void user manual
ADC_SetInjectedOffsetDat(ADC_Mo void ADC_SetOffsetConfig(ADC_Module* The migration of injection
Set offset data | dule* ADCX, uint8_t ADCX, uint8_t ADC_Offset, NO channels and regular channels
ADC_InjectedChannel, uint16_t ADC_OffsetType* ADC_OffsetStruct) is supported. The input
Offset) changes are large. You are
advised to understand the
functions first
void ADC_GetOffsetConfig(ADC_Module* :
Soe;f?g[fgﬁon NONE ADCXx, uint8_t ADC_Offset, NO poZHAT ABx series new
ADC_OffsetType* ADC_OffsetStruct)
N32H47x_48x parameter enter
has been modified:
ADC_INJ_CH_1 corresponds
Gets injection | uint16_t uintl6_t to
channel ADC_GetlInjectedConversionDat(ADC | ADC_GetinjectedConversionDat(ADC_Mod YES ADC_INJECT_DATA_OFFS
transformatio | _Module* ADCXx, uint8_t ule* ADCX, uint8_t ET 1
n data ADC_InjectedChannel) ADC_InjectedChannel Offset)
ADC_INJ_CH_4 corresponds
ADC_INJECT_DATA_OFFS
ET 4
\S:v(c))rr]lzli%gre the void ) void )
mode of the ADC_ConfigAnalogWatchdogWorkC ADC_ConflgAnangWatchdogl_WorkChanne YES None
simulated hannelType(ADC_Module* ADCX, IType(ADC_Module* ADCX, uint32_t
uint32_t ADC_AnalogWatchdog) ADC_AnalogWatchdog)
watchdog
Setupa void void YES None
channel for ADC_ConfigAnalogWatchdogSingleC | ADC_ConfigAnalogWatchdoglSingleChann
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guard dogsto | hannel(ADC_Module* ADCX, uint8_t el(ADC_Module* ADCX, uint8_t
monitor ADC_Channel) ADC_Channel)
void void N32H47x_48>_< _parameter enter
Set the ADC_ConfigAnalogWatchdogThresho | ADC_ConfigAnalogWatchdogThresholds(A Qiz%i?nirﬂ?ihfrl]i?i.on confias
watchdog lIds(ADC_Module* ADCXx, uint16_t DC_Module* ADCx, ADC_AWDG Awdg, NO watch dg 1 only. the new g
threshold HighThreshold, uint16_t uint16_t HighThreshold, uint16_t functiongcan chg’ose to
LowThreshold) LowThreshold) configure watchdog 1/2/3
Enable the
e | o I .
built-in A_DC_EnabIeTempSensorVreflnt(Func ADC_EnableTempSensorVrefint(Functional YES None
tionalState Cmd) State Cmd)
reference
voltage
N32H47x_48x parameter enter
has been modified:
- ADC_FLAG_EOC_ANY
- ADC_FLAG_JEOC_ANY
Get ADC FlagStatus FlagStatus -
status ADC_Ge_tFIagStatus(ADC_ModuIe* ADC_GetFIagStatus(ADC_ModuIe* ADCX, YES ADC_FLAG_ENDC_ERROR
ADCX, uint8_t ADC_FLAG) uintl6_t ADC_FLAG) - ADC_FLAG_RDY
- ADC_FLAG_PDRDY
- ADC_FLAG_EOSAMP
- ADC_FLAG_TCFLAG
Clear ADC void ADC_ClearFlag(ADC_Module* void ADC_ClearFlag(ADC_Module* ADCX, YES None
status ADCX, uint8_t ADC_FLAG) uintl6_t ADC_FLAG)
N32H47x_48x parameter enter
has been modified:
- ADC_ INT_EOC_ANY
- ADC_ INT_JEOC_ANY
. INTStatus INTStatus T <
Getintermupt | Apc GetintStatus(ADC_Module* ADC._GetIntStatus(ADC_Module* ADCx, | YES -ADC_INT_ENDC_ERROR
status ADCX, uint16_t ADC_IT) uint16_t ADC_IT) -ADC_INT_RDY
' - - - - - ADC_ INT_PDRDY
- ADC_ INT_EOSAMP
- ADC_ INT_TCFLAG
N32H47x_48x parameter enter
has been modified:
-ADC_ INT_EOC_ANY
void void - ADC_ INT_JEOC_ANY
gllteearlr'upt state ADC_CIearI_ntPendingBit(ADC_Modu ADC_CI(_earIntPendingBit(ADC_ModuIe* YES ﬁgg— :mi_ggeC_ERROR
* — -
le* ADCX, uint16_t ADC_IT) ADCX, uint16_t ADC_IT) - ADC_ INT_PDRDY
- ADC_ INT_EOSAMP
- ADC_ INT_TCFLAG
Set the
differential void N32H47x_48x modify the
mode or void ADC_SetDifChs(ADC_Module* ADC_SetChannelSingleDiff(ADC_Module* NO parameters of the function,
single-ended ADCXx,uint32_t DifChs) ADCX, uint32_t Channel, uint32_t refer to the parameter
mode for a SingleDiff) enumeration of the function
channel
SetADC void ADC_InitEx(ADC_Module* void ) . N32H47x_48x delete the
additional ADCx, ADC. InitTypeEx* ﬁggfﬁﬁg‘;"iegse“s'flﬁg';ﬁm’;'x—'\"°d“'e NO function and split the
function ADC_InitStructEx) ' - functionality of the function
Gets ADC FlagStatus N32H47x__48x this function is
ready status ADC_GetFI_agStatusNew(ADC_ModuI NONE NO merged with
e* ADCX, uint8_t ADC_FLAG_NEW) ADC_GetFlagStatus
Set whether void void
the ADC ADC_SetBypassCalibration(ADC_Mo | ADC_SetBypassCalibration(ADC_Module* YES None
bypass mode dule* ADCX, FunctionalState en) ADCX, FunctionalState Cmd)
void void
Set resolution | ADC_SetConvResultBitNum(ADC_M | ADC_SetConvResultBitNum(ADC_Module* | YES None
odule* ADCX, uint32_t ResultBitNum) | ADCX, uint32_t ResultBitNum)
void
Set the clock ADC_AHB_Clock_Mode_Config(AD ) o
mode of the C__Module* ADCXx) void AD(_:_SeIectCIockMode(ADC_ModuIe* NO N32I-_|47x_4§x optimization
ADC void ADCX, uint32_t ClockMode) function writing
ADC_PLL_Clock_Mode_Config(ADC
_Module* ADCX)
Set ADC void void
clock mode ADC_ConfigCIk(ADC_CTRL3_CKM | ADC_ConfigCIk(ADC_CTRL3_CKMOD YES None
and frequency | OD ADC_CIlkMode, uint32_t ADC_ClkMode, uint32_t
division RCC_ADCHCLKPrescaler) RCC_ADCHCLKPrescaler)
Set the delay void
time of the ) ADC_SetMultiTwoSamplingDelay(ADC_M NO N32H47x_48x series new
multi-ADC odule* ADCX, uint32_t functions
cross mode MultiTwoSamplingDelay)
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Stop the void
injection - ADC_StoplnjectedConv(ADC_Module* NO N32H47X—48X SEries new
channel_ ADCx) functions
conversion
Stop regular void ADC_StopRegularConv(ADC_Module* N32H47x_48x series new
channel - NO .
. ADCXx) functions
conversion
Get the gain FlagStatus .
compensation | - ADC_GetGainCompensationCmdStatus(AD NO mii;'gg:—mx SEries new
enable status C_Module* ADCx)
Set the .
void .
?.”mber of - ADC_SetAWDG!FilteringConfig(ADC_Mo | NO N32H47x_48x series new
ilters for - e functions
dule *ADCX, uint32_t FilteringCount)
watchdog 1
Setthe XOIS(:Z SetAnalogWatchdog23MonitChannels
"n‘f)trfngg?] 92/ 3. (ADC_Module* ADCx, uint8_t NO ﬁiﬁgﬁ—“gx Series new
channel group AWDG_RegEnOffset, uint32_t
AWDG_ChannelGroup)
Gets 2/3 of
the uint32_t
watchdog's ) ADC_GetAnalogWatchdog23MonitChannels NO N32H47x_48x series new
monitoring (ADC_Module* ADCXx, uint8_t functions
channel AWDG_RegEnOffset)
groups
Set the Xolgc(': SetAnalogWatchdog23IntConfig(ADC
‘I’:’ft‘é‘;:‘fr;’tg A3 _Module* ADCX, uint8_t NO ?ﬁggz:—“sx series new
channel AWDG_RegIntEnOffset, uint32_t
AWDG_ChannelEn)
Gets uint32_t
watchdog 2/3 } ADC_GetAnalogWatchdog23IntConfig(AD NO N32H47x_48x series new
interrupt C_Module* ADCX, uint8_t functions
channel AWDG_RegEnOffset)
Gets the uint32_t .
watchdog 2/3 } ADC_GetAnaIogWatF:thQZSStatusFIag(AD NO N32I-_|47x_48x series new
status flag C_Module* ADCX, uint8_t functions
AWDG_RegSTSOffset)
void
Clear 2/3 of ADC_ClearAnalogWatchdog23StatusFlag(A .
watchdog - DC_Module* ADCXx, uint8_t NO xiiggg:—%x series new
status flags AWDG_RegSTSOffset, uint32_t
AWDG_ChannelFlag)
Set the ADC void _— .
calibration ) ADC_Set(_:allbratlo_nFacto_r(AD_C_ModuIe NO N32H47x_48x series new
factor *ADCX, uint32_t SingleDiff, uint32_t functions
CalibrationFactor)
Enable gain
compensation void _
gg?nset the - ADC_SetGainCompensation(ADC_Module NO miiggg:—%x series new
- *ADCXx, uint32_t GainCompensationValue)
compensation
value
Enable the .

; h void :
g:f:rzr;mm?#; - ADC_EnabIeOverSa_mpIingDiscont(ADC_M NO miigg::—‘lgx Series new
mode odule *ADCX, FunctionalState Cmd)

Set the .

. void .
\r’\;?]rglg?gr - ADC_Set(_)verSampIingScope(ADC_ModuIe NO miigg::—‘lgx series new
oversampling *ADCX, uint32_t OversampleScope)

Set the void
?;’tir:;?g:;ng ) ADC_ConfigOverSamplingRatioAndShift(A NO N32H47x_48x series new
number of D_C_Modul(_e *ADCX, uint32_t Ratio, functions
right shifts uint32_t Shift)
void ;
5:23';%2? - ADC_EnableDeepSleepMode(ADC_Module | NO R‘ﬁ;—i’ggz—%x series new
* ADCx, FunctionalState Cmd)
Enable void :
battery - ADC_EnableBatteryVoltageMonitor(ADC_ NO Rii?gg:—wx series new
voltage Module* ADCX, FunctionalState Cmd)
Enable
calibration void N32H47x_48x series new
value can be - ADC_EnableCalibrationAutoLoad(ADC_Mo | NO functions
loaded dule* ADCx, FunctionalState Cmd)
automatically
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Enable
Whether the void
g?i‘ﬁ;}eniﬁ - ADC_EnableCH1PositiveEndConnetPGA_P( | NO Rii;'gg:—“sx SEries new
; ADC_Module *ADCx, FunctionalState Cmd)
is connected
to the PGA
Enable
Whether the void
negative end } ADC_EnableCH1NegtiveEndConnetPGA_N NO N32H47x_48x series new
of channel 1 (ADC_Module *ADCXx, FunctionalState functions
is connected Cmd)
to the PGA
Enable the
positive end void .
of channel 2 - ADC_EnableCH2PositiveEndConnetPGA_P( | NO miiggzsx—‘lgx Series new
is connected ADC_Module *ADCXx, FunctionalState Cmd)
to the PGA
irl‘;‘g'ifgg ] void ADC_EnableFIFO(ADC_Module* NO N32HA47x_48x series new
function ADCX, FunctionalState Cmd) functions
Clearing ) void ADC_ClearFIFO(ADC_Module* NO N32H47x_48x series new
FIFO data ADCX) functions
void .
Cettie IFO | ADC._ConfigFIFOWaterLevel(ADC_Module | NO foZHAT ABx series new
* ADCX, uint32_t FIFO_Level)
Get the uint8_t -
number of . ADC_GetFIFOInvalidedDataCount(ADC_M | NO Eﬁggz:_mx series new
valid FIFOs odule* ADCx)
FlagStatus .
Cetthe FIFO. | ADC_GetFIFOFlagStatus(ADC_Module* | NO puazH T A8x series new
g ADCX, uint16_t ADC_FIFOFLAG)
E:Eg gt‘:tus ) void ADC_ClearFIFOFlag(ADC_Module* | o N32H47x_48x series new
flag ADCX, uintlé_t ADC_FIFO_FLAG) functions
Configure void ADC_ConfigFIFOInt(ADC_Module* .
ADC FIFO - ADCX, uintl6_t ADC_FIFO_IT, NO E‘Jizcggzg‘—“sx Series new
interrupts FunctionalState Cmd)
Clear the void .
FIFO - ADC_ClearFIFOIntPendingBit(ADC_Modul | NO E‘Jizcggzg‘—“gx Series new
interrupt state e* ADCX, uint16_t ADC_FIFO_IT)
Select the
specific EXTI void
::’?ggisr tslli rce | ADC_ConfigRegularExtLineTrigSource(AD | NO ;:ii;lg;:—%x series new
for the ADC C_Module* ADCXx, uint32_t ADC_trigger)
rule channel
Select the
specific EXTI
line as the void -
trigger source | - ADC_ConfiglnjectedExtLineTrigSource(AD | NO ;:iiggg:—%x series new
for the ADC C_Module* ADCX, uint32_t ADC_trigger)
injection
channel
Enable
automatic void
loading of - ADC_EnableCalibrationAutoLoad(ADC_Mo | NO N32H47X—48X SEries new
ADC functions
. dule* ADCXx, FunctionalState Cmd)
calibration
values
void
Set the ADC ADC_ConfigADCPowerSupport(ADC_Mod N32H47x_48x series new
R - NO -
power supply ule* ADCXx, uint32_t functions
ADC_PowerSupportSel)

The following diagram highlights the numerous new features in the ADC module of the N32H47x_48x series,
including oversampling, offset compensation, gain compensation, full-channel monitoring of watchdog timers 2/3,

EXTI line triggering, and more.

1. The EXTI line triggering demo has significant differences, and the selection of EXTI lines is shown in the

diagram below:
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73 L*\*\return none

T4 LS
75 woid ADC_Initial (woid)
76 B {
T7 | - f# ADCL-configuration- 74
T8 ADC_InitStructure. WorkMode =-ADC_WOREMODE_INDEPENDENT
79 | - ADC_TnitStructure. MultiChEn- - - - = ENABLE:
80 | - ADC_InitStructure. ContinueConvEn = DISAELE
81 | -+ ADC_TInit3tructure. ExtTriglSelect ADC_EXT_TRIG_REG_CONV_EXT_INTO_15
82 | - - ADC_InitStructure.Datdlign: - - ADC_DAT_ALTGN_R
83 s ADC TnitStructure. ChalNumber - - 2
84 | | ADC_InitStructure. Resolution - - = ADC_DATA RES_1ZBIT: I
85 | - TIDC_InitLADCT, EADC_IRitotructure] .
86 | - -/%-ADC1-regular-channeld- 12 - configuration- */
87 | - ADC_ConfigRegularChanmel (ADC1, -ADC1_Channel 04_FPal, -1, ADC_SA&MP_TIME_CYCLES_239_5) .
98 | - -ADC_ConfigRegularChannel (ADC1, -ADC1_Charmel 12_FE1, -2, ADC_SAMP_TIME_C¥CLES_239_5):
90 | - /¥ -Regular-dizcontinuous-mode - channel -number -configuration - */
91 | - -ADC_ConfigDizcModeChanmelCount (ADCL, - 1) ;
92 | - /# Enable regular  discontinuous mode - #/
93 | - -ADC_EnableDiszcMode (ADC1, -ENABLE) ;
95 | - /# Set-injected sequencer - length- %/
96 | - - ADC_ConfiglnjectedSequencerLength(ADC1, -2) ;
a7 F#-0DC1-injected chamnel configuration ®/
98 | - ADC_ConfigInjectedChanmel (ADCI, -ADC1 Chanmel_14_PB11, -1, -ADC_SANMP_TIME_CYCLES_239_5)
99 | - ADC_ConfizInjectedChannel (ADC1, -ADC1_Channel 11_PB12, -2, -ADC_SAMP_TIME_CYCLES_238_5);
100 | - - /# ADC1-injected external -trigger configuration */
101 | - ADC_ConfigBxternalTrizInjectedConyv (ADC1, ADC_EXT TRIG_INJ_CONY_EXT_INTO_15)
102
103 | - - -/#% -Enable-JENDC - interrupt - */
104 | - -ADC_ConfigInt (ADC1, -ADC_INT_JENDC, -ENABELE) ;
106 | -+ /% Enable-ADC1 -DM&-+/
107 | - ADC_SetDMATransferMode (ADCI, -ADC_WULTI_REG_DMA_EACH_ADC) ;
109 | - | ADC_ConfigRegularExtLineTrigSource(4DC1, Regular ExtLine TrigSource) ;
110 | - | -ADC_ConfigInjectedExtLineTrigSource (ADC1, Injected ExtLine TrigSource) :
111
112 | -+ /% Enable-ADC1-#/
113 | - - ADC Enable(ﬂDCl -ENABLE)
114 | - f#Check-ADC -Ready*/
115 | - while (ﬁDC_GetFlagStatus (4DC1, ADC_FLAG_RDT) == RESET)
1e | -0 :
117 | - /% Start-ADCLl-calibration-*/
118 | - -ADC_CalibrationOperation(ADC1, ADC_CALTBRATION_SIGNAL MODE) ;
119 | - /# Check the end of -ADC1- calibration- */
120 | -+ while (ADC_GetCalibrationStatus (ADC1))
121 :
122 |}
Egbrief
id EXTI_Configuration(void)

EXTI_InitType EXTI_InitStructure;

GPIO

nflgEXTILlne(bPIOE PORT SQURCE, GPIO PIN SOURCEll);

EXTI lim nt
EXTI Inits tLUFtUrF E I V:de
EXTI_InitStructure.EXTI Trigger
EXTI_InitStructure.EXTI Line
EXTI I']ltFTlL]\,tl]rE EXTI LineCmd

EXTI_Mode_Event;
EXTI_Trigger Rising;
EXTI_LINELl;

ENABLE ;
EXTI InitPeripheral (§EXTI InitStructure);

/* Select the EXTI LinelS5 the GPIO pin source

GPIO fulflgExTILlne(;PIDE PORT JDURIE, GPTIO_PIN SOURCELS) ;

EXTI Ijltxtru ture EXTI Vode

EXTI InitStructure.EXTI Line
EXTI_InitStructure.EXTI_LineCmd = ENABLE;
EXTI_InitPeripheral (&EXTI_InitStructure);

EXTI_LINELS5;

= EXTI_Mode Event;
EXTI_IJLtStluCtULe.ERTI_Tzlgqel = EXTI ”ngqex _Rising;

2. For other new features, please refer to the specific Demos provided.
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The following table is a comparison of the DAC module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, application code calls to the DAC module driver API
functions can be substituted according to this table.

API API name Is the ) _
descripti - - API Difference declaration
escription N32G45x series N32H47x_48x series consistent

DACreset | void DAC_Delnit(void) void DAC_Delnit(DACX DACx) NO pNjir':‘ge’:g“SX add new DACx
N32H47x_48x add new DACx
parameters

Initialize void DAC_Init(uint32_t DAC_Channel, | void DAC_Init(DACX DACX, o Bﬁg—gﬁ;‘é&:ﬁg n”;fg?{?ers

DAC DAC_InitType* DAC_lInitStruct) DAC_InitType* DAC_InitStruct) DAC ConnectO: nChipPeripheral
DAC_SignedFormat
DAC_DMADoubleDataMode
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DAC_TriggerEnable and other
differences, specific reference driver
code

N32H47x_48x DAC_InitStruct add
members
DAC_ConnectExternalPin

Initialize void DAC_ClearStruct(DAC_InitType* void DAC_StructInit(DAC_InitType* DAC—C.O nnectOnChipPeripheral
DAC DAC_InitStruct) DAC_InitStruct) NO DAC_SignedFormat
structure - - DAC_DMADoubleDataMode
DAC_TriggerEnable and other
differences, specific reference driver
code
EnableDAC void DAC_EnabIe(uiqt32_t void I_DAC_EnabIe(DACX DACX, NO N32H47x_48x add new DACx
DAC_Channel, FunctionalState Cmd) FunctionalState Cmd) parameters
Enable DAC void DAC_DmaEnable(uint32_t void DAC_DmaEnable(DACX DACX, NO N32H47x_48x add new DACx
DMA DAC_Channel, FunctionalState Cmd) FunctionalState Cmd) parameters
fg‘fi‘w:reDAc void DAC_SoftTrgEnable(uint32_t void DAC_SoftTrgEnable(DACX o N32H47x_48x add new DACX
triggers DAC_Channel, FunctionalState Cmd) DACX, FunctionalState Cmd) parameters
Enable
software void void
triggers both . DAC_DualSoftwareTrgEnable(DAC_M N32H47x_48x add new DACx
Dacs :Dsg(t‘;—ngl)s oftwareTrgEnable(Functiona odule *Dual_DACX, FunctionalState NO parameters
simultaneousl Cmd)
y
Enable DAC void
sawtooth step | NONE DAC_SoftTrgSawStepEnable(DACX NO N32H47x_48x series new functions
trigger DACX, FunctionalState Cmd)
Enable
simultaneous .
stepping DAG, DualSofwareTrgSawstepEnabl
trigger of the NONE DACZML:)ZUIZ ,YBaJZI_rSAaCV\)’(’ epEnable( NO N32H47x_48x series new functions
DAC FunctionalState Cmd)
sawtooth
wave
Enable DAC \Ié)(,)&dc WaveGenerationEnable(uint32_t void N32H47x_48x add new DACx
‘éﬁ;ﬁg% DAC__ChanneI, uint32_t DAC_Wave, gﬁ&vz?r\‘/g(;e?gig)n\?vtg\]g)g(DACX NO parameters and function optimization
FunctionalState Cmd) ' - -
void DAC_SetChl1Data(uint32_t
DAC holds DAC_Align, uint16_t Data) void DAC_SetData(DACX DACX, . Lo
register writes | void DAC_SetCh2Data(uint32_t uint32_t DAC_Align, uint16_t Data) NO Function optimization
DAC_Align, uint16_t Data)
DAC dual void
channel hold void DAC_SetDualChData(uint32_t N32H47x_48x the new parameter
register write DAC_Align, uint16_t Data2, uint16_t ,I? AC_SetDuaIChData(DAC_Mog;iuIe NO Dual_DACx due to the number of
simultaneous! | Datal) I_DuaI_DACx, uint32_t DAC_Align, DACK
y uintl6_t Data2, uint16_t Datal)
Gets the value - .
uintl6_t uintl6_t
8{]:3&335 DAC_GetOutputDataVal(uint32_t DAC_GetOutputDataVal(DACX NO g'jimze’:g‘;% iﬂggi‘)’:’} EPAt%izaﬁon
" DAC_Channel) DACX)
register
Set the void
sawtooth reset | - DAC_SetSawtoothResetValue(DACX NO N32H47x_48x series new functions
value DACX, uint16_t ResetValue)
Set the void
sawtooth step | - DAC_SetSawtoothStepValue(DACX NO N32H47x_48x series new functions
value DACX, uint16_t StepData)
Enr_;\ble PAC - void I_DAC_CaIlEnabIe(DACX DACX, NO N32H47x_48x series new functions
calibration FunctionalState Cmd) -
Enable the
DAC output void
to be - DAC_ConnetToOnChipEnable(DACX NO N32H47x_48x series new functions
connected to DACX, FunctionalState Cmd)
the chip
Enable the ;
DAC output void . . .
to connect to - DAC_ConnetToE_xternaIPmEnabIe(DA NO N32H47x_48x series new functions
external 1/0S CX DACX, FunctionalState Cmd)
Enable DAC void
DMA dual - DAC_DMADoubleDataModeEnable(D NO N32H47x_48x series new functions
data mode ACX DACX, FunctionalState Cmd)
Enable output void
in signed - DAC_SignFormatModeEnable(DACX NO N32H47x_48x series new functions
format DACYX, FunctionalState Cmd)
Enable to .
output high void . . - . .
drive - DAC_nghDrlveAblI|tyEnabIe(DACX NO N32H47x_48x series new functions
- DACX, FunctionalState Cmd)
capability
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Get DAC FlagStatus DAC_GetFlagSts(DACX . .
status - DACx, uint32_t DAC_FLAG) NO N32H47x_48x series new functions
Clear the void DAC_ClearFlag(DACX DACx
tIJDi,tO\C status - uint32._t DTAC_FL AG) NO N32H47x_48x series new functions
ConfigureDA | _ void DAC_ConfigInt(DACX DACX, . .
C interrupt uint32_t DAC_IT, FunctionalState Cmd) NO N32HA47x_48x series new functions
Gets the DAC
) FlagStatus DAC_GetIntSts(DACX . .
interrupt - DACK, uint32_t DAC_IT) NO N32H47x_48x series new functions
status flag bit
Clear the
DAC void DAC_Clearl TPendingBit(DACX . .
interrupt - DACX, uint32_t DAC_IT) NO N32H47x_48x series new functions
status flag bit
ConfigureDA .
C frequency void . . .
divisi - DAC_ConfigClkPrescaler(DAC_Modul NO N32H47x_48x series new functions
ivision “ :
. e* DACX, uint8_t Prescaler)
coefficient
Set the DAC .
high void . . .
frequenc - DAC_SetHighFrequencyMode(DAC_M | NO N32H47x_48x series new functions
q y odule* DACX, uint32_t mode)
mode _
DAC sets the
user void DAC_SetUserTrimming(DACX . .
calibration ) DACX, uint8_t TrimmingValue) NO N32H4T7x_48x series new functions
value
Get the base . -
s | o | hntor e e s
through DAC_BaseAddrGet(DACX DACX) in C. Y
DACX )

The following diagram highlights the numerous new features of the DAC module in the N32H47x_48x series,
including internal/external output configuration for DAC, DAC sawtooth wave generation, DMA dual-data mode,

DAC interrupt, DAC calibration, and more.

1. On the left side of the diagram is the configuration method for outputting two triangular waves to 1/O in the
G45x series, while the right side shows the configuration method for the N32H47x_48x series. Beyond the
differences outlined below, the N32H47x_48x series also requires additional configurations for the DAC clock
prescaler (DAC_ConfigClkPrescaler()) and DAC frequency mode (DAC_SetHighFrequencyMode()). For

specific details, please refer to the "TwoDACsTriangleWave" demo example.

87 B/ wr

88 | -® @brief  -DAC channell Configuration.
K

g9

a0 \Eoid-DEC_ChannelsCanig(Void)

91 =

92 | - DAC_InitType DAC InitStructure:

93

94 | - /% DAC Periph clock- enable-#/

9% | - RCOC_EnablesPE1PeriphClk (RCC_APEL_PERIPH DAC, -ENAELE) ;

96 | - /% DAC -charmell Configuration-

97 | - - -DAC_InitStructure. Trigger - =-DAC_TRG_TH_TRGO

98 <o -DAC_InitStructure. WaveGen - - =-DAC_WAVEGEN_ TRILNGLE
99 | - DAC_ InitStructure. LfsrmMaskTridmp = DAC_TEIAMP_ 2047

100 | - -DAC_InitStructure. BufferOutput - - - - = DAC_BUFFOUTPUT_DISABLE
101 | -~ DAC_Init (DAC_CHANNEL_1, -&DAC_InitStructure):

102

103 <o % DAC - chanmel 2 Configuration: */

104 | - - -DAC_TInitStructure. LfsrUnMaskTridmp = DAC_TRIAMP_1023;

105 | -+ DAC_Init (DAC_CHANNEL_Z, &DAC_InitStructure);

106

107 B - - - - /# Enable -DAC -Channell: -Once the DAC-channell -iz-enabled, ‘P4, 04-i=
mwe F--ee automatically connected to-the DAC converter. -#/
109 | -+ DAC_Enable (DAC_CHANNEL_1, -ENABLE) ;

110

111 B -~ - f#% Enable -DAC -ChannelZ: -Once -the DAC-charmelZ iz-enabled, -PA4. 05 i=
il 1172 £ automatically - connected - to-the DAC converter. -#/
113 | -~ DAC_Enable (DAC_CHANNEL_Z, -ENABLE) ;

114

115 | -~ /% Set -DAC-dual charmel -DR1Z2DCH register - #/

116 | -+ DAC_SetDualChData(DAC_ALIGN_R_1ZBIT, -0x100, -0x100);
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39 [ /%

90 | #%#vname - - DAC_Configuratoin.

a1 | #hevfune - Configures -the DACL -module.

92 | #%¥\return -none

3 LS

94  woid DAC_Configuratoin{void)

a5 - {

96 | - DAC_InitType DAC_InitStructure:

a7

23 | - DAC_StructInit (&DAC_InitStructure) :

99 | - /#-DACL-Configuration-*/

100 | - DAC_InitStructure.DAC Trigger - - e = DAC_Trigger ATIMI_TRGO:

101 <o - DAC_InitStructure. DAC_WaveGeneratiom- - - - = -DaC_WaveGeneration_Triangle;
102 | - -DAC_InitStructure. DAC LFSREUnmask Triangledmplitude = DAC Triangledmplitude_2047;
103 | - -DAC InitStructure, DAC OutputBuffer - - - - - - - -~ -~ - - - - - - =-DISABLE;

104 | - [ DAC_InitStructure. DAC ConnectOnChipPeripheral-

105 | - | DAC_InitStructure. DAC ConnectExternalPin- - -

106 | - | DAC_InitStructure.DAC TriggerEnable-- - -

107 | - TUEC_Init\DECT, BDEC_Imitotructure) .

109 | - /#%-DAC2 Configuration- 7

110 | - -DAC_InitStructure. DAC_LFSEUmmask Triangledmplitude = DAC Trianglebfmplitude_ 1023
111 | - DAC_Init(DACZ, &DAC_InitStructure) ;

113 | - /#-3et DAC] -DACZ -DHRIZR register -#/

114 | - DAC_SetDualChData(DACLZ, DAC_ALTGN_F_12BIT, -0x100, -O0x100%;

116 | - /#-Enable-DACL- -#/

116 | - DAC_Enable (DACL, -ENABLE)

117 | /% -Enable-DACZ- %/

118 | - -DAC_Enable (DACZ, -ENABLE)

2. User trimming can be performed when the operating conditions differ from the nominal factory trim
conditions, especially when changes occur in VDDA voltage, temperature, or VREF+ value. This trimming can
be done via software at any point in the application. For specific trimming procedures, please refer to the
"UserBufferCalibration" demo example.

4.3.30COMP

The following table compares the COMP module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, application code calls to the COMP module driver API
functions can be substituted according to this table.

API APl name Is the
descrioti - - API Difference declaration
escription N32G45x series N32H47x_48x series consistent
COMP reset void COMP_Delnit(void) void COMP_Delnit(void) YES None
N32H47x_48x parameter
- . enumeration is different.
Initialize void COMP_StructInit(COMP_InitType* void Comparison is missin
COMP COMP InitS: —MEEYPE™ 1 cOMP_StructinitCOMP_InitType* | YES T D tSalacconae
structure _InitStruct) COMP_lInitStruct) npDOutSelacConnect .
- OuOutSeltSel (related to design
changes)
Initialize void COMP_Init(COMPX COMPx, void COMP_Init(COMPX COMPX, | . g‘nizrﬁe“r;‘iaﬁ’s‘ S?frfi?;itfrspeci fic
i * i i * i g
COMP COMP_InitType* COMP_InitStruct) COMP_InitType* COMP_lInitStruct) reference code
Enable void COMP_Enable(COMPX COMPX, void COMP_Enable(COMPX YES None
COMP FunctionalState en) COMP¥, FunctionalState Cmd)
Select COMP | void COMP._SetinpSel(COMPX o oML SellfpSe (COMEX VES None
positive input | COMPx, COMP_CTRL_INPSEL VpSel) VpSel) ' - -
Select COMP void COMP_SetInmSel(COMPX void COMP_SetInmSel(COMPX
negative inout COMPx, COMP_CTRL_INMSEL COMPx, COMP_CTRL_INMSEL YES None
9 P VmSel) VmSel)
Select Output void COMP_SetOutTrig(COMPX void {\cl)sdzegégzxgﬁas:ggn;?: gr(;g?nnﬂels:tgl-lf
COMPx, COMP_CTRL_OUTTRIG COMP_OutToTimEnable(uint32_t NO !
to TIM - . - output to TIM, changed to 1-to-many
OutTrig) TimEn, FunctionalState Cmd)
output mode
Set COMP . . . .
lock void COMP_SetLock(uint32_t Lock) void COMP_SetLock(uint32_t Lock) YES None
Enable . . . .
interrupt void COMP_SetIntEn(uint32. t IntEn) void (_:OMP_SetIntEn(umt32_t IntEn, NO !Enable and disable compatible
functi FunctionalState Cmd) interrupts
unction
Gets the
interrupt uint32_t COMP_GetIntSts(void) NONE NO Delete redundant function
status flag
ﬁféir?et FlagStatus FlagStatus
P COMP_GetIntStsOneComp(COMPX COMP_GetIntStsOneComp(COMPX YES None
status of
COMP COMPX) COMPX)
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Clear an void
interrupt for - COMP_ClearIntStsOneComp(COMP NO N32H47x_48x series new functions
COMP X COMPX)
Set the
frequency void
division void COMP_SetFilterPrescaler(COMPX .
coefficient COMPXx , uint16_t FilPreVal) ( ggmE_Set_FlIterPres_caIer(COMPX YES None
. X, uint16_t FilPreVal)
with moderate
filtering
. void COMP_SetFilterControl(COMPX | VOld .
Set filter COMPx , uint8_t FilEn, uint8 t COMP_SetFlItequntroI((_ZOMPX YES None
control TheresNum , uint8_t SampPW) COMPXx , uint8_t FilEn, uint8_t
' - TheresNum , uint8_t SampPW)

ﬁ;;tt:risis void COMP_SetHyst(COMPX COMPX , ‘é‘g‘,j\ﬂ%g'\"gasl\j;”g(gf '\Q%T VES N32H47x_48x parameter
level COMP_CTRL_HYST HYST) HYST) ! - —= enumeration is different.
Set the void COMP_SetBlanking(COMPX void COMP_SetBlanking(COMPX N32HATX_48x parameter
blanking COMPx , COMP_CTRL_BLKING COMPx , COMP_CTRL_BLKING YES =
source BLK) BLK) enumeration is different.
Get the result
of the FlagStatus When filtering is enabled, the
comparator - COMP_GetOutStatus(COMPX YES function returns the result before
before COMPX) filtering
filtering

. void COMP_SetRefScl(uint8_t Vw2Trim, | YOid COMP_SetRefScl(uint8_t
Set 6bitDAC bool VV2En, uint8_t \Vv1Trim, bool Vv3Trim, bool VV3En, uintd_t YES None
control output VVLEN) ! - ! Vv2Trim, bool VV2En, uint8_t

\Vv1Trim, bool VV1En)
Get the filter FlagStatus L
FlagStatus . N32H47x_48x distinguishes between
result of the COMP_GetOutStatus(COMPX COMPXx) COMP_QetFlIterOutStatus(COMPX NO post-filtering and pre-filtering results
comparator COMPX);
Enable void ) . . .
window mode | CQMP_WlndoqudeEnabIe(umtSZ_t NO N32H47x_48x series new functions
WinModeEn, FunctionalState Cmd)

Enable void
VFLAG - COMP_SetVflagEnable(COMPX NO N32H47x_48x series new functions
control COMPx , FunctionalState Cmd);

The following diagram highlights the significant changes in the COMP module for the N32H47x_48x series. The
main additions include the status output before and after COMP filtering, hysteresis levels, and the ability for
COMP output to be simultaneously routed to multiple TIMs in a one-to-many configuration.

1. On the left side of the diagram is the configuration method for outputting to TIM in the G45x series, while the

right side shows the configuration method for the N32H47x_48x series.

SHEE

s -@hrief -Configures the comp-module.
- %

void COMP_Configuratoin{void)

- COMP_InitType COMP_Initial;

< *Initial - compk
- COMP_StructInit (8COMP_Initial) ;

-~ COMP Init (COMP1, &COMP Initial)

- CONP_Initial. InpSel -~ = COMP1_CTEL_INPSEL_PE10;

- CONP_Initial. InmSel - = COMP1_CTEL_INMSEL_DACI_Pid:
- COMP_Initial. SampWindow = 18: - - /407 32)

S COMP_Initial. Thresh- - - =30 FinTaz)

- f#3et-dac2, dacl. -because-dacl/Pi4 iz -share pin-line, zo-only FEO-puls-0/1, -can-find- out -puls#/
- -COMP_SetRefScl(lf, true, - 32, -true);

cof#trig-oinitial as timl&tind break#)
- COMP_SetOutTrig (COMP1, (COMP1_CTRL_OUTSEL_TIM1_BKIN_TIMS_EKIN);

g EnEb e comp 7]
- COMP_Enable (COMP1, -ENABLE) .
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B
##name - - - COMP_Configuratoin.
s fun - - Configures - -the comp-module.

#hkhreturn - - none
S kk

\Eoid-COh{P_Configuratoin(void)
1
S CONMP_InitType COMP_Initial;

cof#Initial - compS
©oCOMP_StructInit (&COMP_Initiall ;
©COMP_Initial. InpSel - - = COMP1_CTRL_INPSEL_PLl;
< COMP_Initial. InmSel - - = COMP1_CTRL_INMZEL_Pid:
<o COMP_Initial. SampWindow =-18;- - - - £400732)
<o COMP_Initial. Threshold  =-30; - - - ST 32)
-~ COMP_Init (COMPL, -&COMP_Initial)
_COMP Enable (COMP1, ENABLE)
|- /#Enable - compl- output - to-timer#s
| COMP_OutToTimEnable (COMP1_TIM_EN, ENAELE)
-

LR

4331PGA

The PGA module in the N32H47x_48x series has undergone significant functional changes compared to the OPA
module in the N32G45x series, making direct comparison or substitution impractical. It is recommended to refer to
the PGA demo for testing purposes.

The output of the PGA in the N32H47x_48x series is directly connected to the internal channels of the ADC and
cannot be configured to connect to external 1/0. The PGA can operate in both single-ended and differential modes:

4.3.31.1 Single-ended:

1. Inthe case of PGAL, it can be split into two single-ended PGAs for use. INPSEL allows you to select a
channel as the input, and the output is directly connected to ADC1 VINP1.

INPSEL

PF7 D—\
PC2 [J—
PAl [O———
gi; GD VrGaI_IN_P +\ VeGal_out _J’_* _]
PA7T O—— .
PBl [J— VPGAI_IN_N ' / VPGAI_OUT N
dacl_iout [J—— / _
dac5_iout [J——n—g —

INMSEL

PF8 [ N\
PFI0 —
PC3 ———
PA? ————
PA3 [
PAS ———
PCS ——m—
dac2_iout [J———
dact_iout [———

|/ INPSEL

Using PA1 as the input and a gain of 2 as an example, the corresponding configuration code is shown in the diagram
below:
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void PGA_Configuratoin (woid)
=]

- PGA_InitType PGA Initial;

s faTIndtial  compS
-+ PGA_StructInit (4PGA_Initial)
- PG4 _Initial.DiffModeEn = DISABLE;
PG4 Initial. Gainl = FGA_CTRL_CHIGATN_2_DIFF_4:
- PGA_Initial. Vpeel = PGAL_CTREL_VP3EL_PAL: -
- -PGA_Initial. TimedutoMuxEn -= -DISAELE- ;
- PG4 _Initial.Enl = DISABLE;
PGA4_Tnitial.En2 = DISARLE;
- PGA_Init (PGAl, &PGA_Initial):
-+ f#enable PGAL CHI and CHZ - #/
PGAL_Enable (PGAL, PGA_Charmell, -ENABLE) ;

1

[SFEE]
#yEhname
#eyfun ADC_Tnitial program.
W Teturn none

Lok
woid-ADC_Tnitial (woid)

ADC_Initial.

<o /% ADCx configuration i
- ADC_TnitStructure. WorkMode - - - - = ADC_WORKMODE_INDEFENDENT ;
ADC_TnitStructure. MultiChEn DISABLE:
- ADC_Init3tructure. ContinueConvEn = ENABLE;
< ADC_ InitStructure.ExtTrigSelect = ADC_EXT TRIG_REG_CONV_SOFTWARE,
ADC_InitStructure. Datdlign ADC_DAT_ALIGN_R;
-+ -ADC_TnitStructure. Chslumber- - - - -1
< ADC_Tnit3tructure.Resolution- - - =-ADC_DATA RES_1ZBIT
- -ADC_Init (ADCI, &ADC_InitStructure) ;

- -ADC_ConfigRezularCharmel (ADCL, - ADC
-+ -f/#% Enahle ADC1 - charmel 1 positive-end-connecting - to-output-of -PGAL-positive end. -*/
- -ADC_EnableCHIPositiveEndConnetPGA_F (ADC1, ENABLE) ;

/% Enable ADC1 #/
- -ADC_Enable (4DC1, ENAELE} :
-+ /#Check - ADC1 - Ready*/

while (ADC_GetFlagStatus (ADCL, ADC_FLAG RDY) == RESET)

_CH_L, -1, -ADC_SANP_TIME_CYCLES_G5_E) ;

<o f*-Start ADCL single—ended- calibration- */

-+ -ADC_CalibrationOperation (ADC1, ADC_CALIERATION SIGNAL MODE) ;
J# Check the end of ADC] calibration #/

~while (ADC_GetCalibrationStatus (ADC1))
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Differential mode:

In the case of PGAL, it can be configured as a differential PGA. INPSEL and INMSEL can select a pair of

differential channels as inputs, and the output is directly connected to the ADC differential input channels
ADC1_VINP1 and ADC1_VINNLI.

3.

The external connection diagram is shown below.

oo
<=Rcm
VINP ouTP
{ C1 +
]-'\-'DD
=
Tem 4 PGA
ZRem
VINN
2 § ;
< Rsense < Remi OUTN
- H

Note: The VINN of the PGA requires a fixed voltage bias of VDDA/2.

Using PAL as the positive input and PA2 as the negative input, with a differential gain of 2 as an example, the

corresponding configuration code is shown in the diagram below.

107  void PGa_Configuratoin(void)

108 &

109 < PGA_InitType PGA_Initial;

110

111 | - /#*Initial comp#/

112 | - PGA_StructInit (&PGA_Initial) ;

113 - PG4 Initial, DiffModeEn- = ENAELE;

114 PGA_Initial.Gainl = PG4 CTRL_CHIGAIN 1 _DIFF 2.

115 PGA_Initial. Wmsel = PGAl_CTRL_VMSEL_PA2;

116 PGA_Initial. Wpsel = PGAl_CTRL_VPSEL_PAl;

117 P4 Initial. TimedutoMuxEn- = DISAELE - ;

118 | - PGA_Initial.Enl - - =-DISABLE;

119 | - PGA_Initial.En2 - - - =-DISABLE;

120 | - - -PGA_Init (PGAL, &PGA Initial):

121 | - -/*enable PGAL-CHI and-CHZ-*/

122 | - PGA_Enable(PGAl1, PG4 Chanmell, -ENABELE)

123 } - PGA_Enable (PGAl, PGA_ChannelZ, -ENABLE) ;

124

125 -

126 [ f#*

127 | #y#name - - ADC_Initial.

128 | #y#vfun- - ADC_Initial program.

128 | #y#\return  none

130 “owwf

121 woid ADC_Initial (woid)

132 &

133 | - /% ADCx - configuration- f
134 | - ADC_TInitStructure. WorkMode -~ - - =-ADC_WOREMODE_TNDEFENDENT ;
136 < ADC_TInit3tructure. MultiChEn- - - - - - =-DISABLE;

136 | - ADC_Init3tructure. ContinueConvEn-=-ENABLE;

137 <o ADC_Init3tructure.ExtTrigSelect ADC_EXT_TRIG_FEG_CONV_SOFTWARE
138 < ADC_Init3tructure.Datdlign: - - ADC_DAT_ALIGHN R

139 | -+ - ADC_Init3tructure. ChsHumber- - H

140 | - ADC_InitStructure.Resolution - - =-ADC_DATA RES 1ZBIT;

141 - ADC_Init (ADCL, -&ADC_ InitStructure);

142

143 ADC_ConfigRegularChannel (ADC1, ADC CH 1, 1, ADC_S4MP_TIME CYCLES_B5_5);
144 /% Enable-ADC1-charmel | positive end commecting to- output of PGAL positive end. -#/
145 ADC_EnableCHIPositiveEndConnetPGA_P (ADC1, ENABLE]

146 /% Enable ADC1-charmel | negtive end commecting to- output of PGAL negtive end. -#/
147 - -ADC_EnableCH1NegtiveEndConnetPGA_H{ADC1, ENABLE) ;

148 | - /% Enable ADCI charmel 1 work on-differential mode. %/

149 | - ADC_SetChannelSingleDiff [ADC1, ADC_CH_1, ADC_DIFFERENTIAL_ENDED) ;
160 | - -/* -Enable-ADC1 %/

161 | - -ADC_Enable(4DC1, -ENABLE} .

162 | - /#Check ADC1 Ready#/

153 < while (ADC_GetFlagStatus (ADCI1, ADC_FLAG_RDT) -== RESET)

154 | .- .

155 <% Btart ADCL-differential -calibration-*/

156 - -ADC_CalibrationCperztion(ADCL, ADC_CALIBRATION_DIFF_MODE)

157 % -Check the end-of -ADC1 calibration-#/

158 <-while- (ADC_GetCalibrationStatus (ADC1))

57z || .

160 -

4.3.31.3

User TRIM:

Due to the characteristics of the amplifier in the PGA, when there is a significant difference between the calibration
environment and the user's working environment, user trimming is supported to calibrate the PGA in order to

compensate for

errors introduced by various components. For specific details, please refer to the

"PGA_UserTrimming" example project.
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4.3.32VREFBUF

The VREFBUF module in the N32H47x_48x series is a newly added feature, and it is recommended to refer to the
VREFBUF demo for testing.

Note: In certain packages, if the VREF+ pin is connected to the VDDA pin (please refer to the package pin
description in the datasheet for specifics), the voltage reference buffer is not available and must remain disabled.
Additionally, the RCC_VREFCTRL.HIM bit needs to be set to 1.

The following diagram shows part of the configuration code for the "ADC_VREFBUF" example project for the
VREFBUF module in the N32H47x_48x series:

158 O f+*

158 | #\#'name - - - VEEFBUF_CONFIG.

160 | #h#hfun- - - - - Configuresz -wrefbuf -work -mode.

161 | #\#\param- - -VrefBufferlode

LB | #hh e WEEFEUF_MODE_OUTPUT

LE3 | #hh e WEEFEUF_MODE_INFPTIT:

164 | *\*¥\param- - -voltage-

LBE | #hh- e WEEFEUF_VOLTAGE_SCALE_2_ 048V -
LBE | #hh e WEEFRUF_VOLTAGE_SCALE_2 BV -
LT | #hh e YEEFEUF_VOLTAGE_SCALE_2_ 89V -
163 | #\#\return- -none

169 S/

170 ?Did-VREFBUF_CONFIG(VREFBUF_MODE-?refBufferMade,-uint32_t-voltage)
171

172 | -

173 ----%f(?refBufferMnde-==-?REFBUF_MODE_OUTPUT)
17d B -

176 | - ¥ {uint32_t - *) VEEFEUF_EN_CTEL - |= (1<<10);
196 [ - VEEFBUF_SetVoltageScale (voltage) :

197 | VEEFEUF_EnableHIM(DISLRLE] ;

Ive | VREFBUF _Enable (ENAELE) ;

178 ----é---while(VREFBUF_IS?REFReady()'=='RESET):
a0 -

181 coelae

182 B { .

183 | - * (uint32_t - *)VEEFBUF_EN _CTEL -&=- (" (1<<£10)3;
1gd | - VEEFBUF _EnableHIM(ENABLE) ;

185 | - VEEFBUF_Enable (DISABLE] ;

186 -1

187 -}

100 I Fww

Note: When using the VREFBUF output, the VREF+ pin cannot be externally connected to a voltage source.

4.3.33XSPI

The following table compares the XSPI module driver API functions between the N32G45x series and the
N32H47x_48x series. After replacing the driver .c/.h files, application code calls to the XSPI module driver API
functions can be substituted according to the table below.

AP AP name Is the API Difference declaration
description | N32G45x series N32H47x_48x series consistent
Enable XSPI | void QSPI_Cmd(bool cmd) \C/%lg)XSPI_Cmd(FunctlonaIState NO Function names are inconsistent

void
Enable XIP void QSPI_XIP_Cmd(bool cmd) XSPI_XIP_Cmd(FunctionalState NO Function names are inconsistent

cmd)
XSPI reset void QSPI_Delnit(void) void XSPI_Delnit(void) NO Function names are inconsistent
Initialize void QspilnitConfig(QSPI_InitType* | void XSPI_Init(XSPI_InitType* The function name and input parameter
XSPI QSPI_InitStruct) XSPI_InitStruct) NO structure are Inconsistent:

- - QSPI InitStruct—XSPI InitStruct
Initialize void
XSPI - XSPI_Structlnit(XSPI_InitType* NO N32G45x series does not have this API
structure XSPI_InitStruct)
Pin void . .
configuratio QSE’I_GPIO(QSPI_NSS_PORT_SEL } NO N32H47x_48x series does not have this
n gspi_nss_port_sel, bool 101_Input, API
bool 103_Output)
Configure void R void ] . The N32H47x_48x series splits the
DMA QSPI_T_x_DMA_CTRL_Conflg(umtS_ XSPI_ConfigDMATxLevel(uint32_t | NO DMA send threshold and enable into
t Cmd,uint8_t TxDataLevel) TxDatalevel)
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sending void two functions, adding the
threshold XSPI_EnableDMA(XSPI_DMARE NO XSPI_DMAREQ_TX parameter
Q_TX, FunctionalState Cmd)
void
Configure void XSPI_ConfigDMARXxLevel(uint32_t | NO The N32Hf17x_48x series splits the_
DMA_ QSPI_Rx_DMA_CTRL._Config(uints_ Rx_DataLeveI) DMA receive thres_hold and enable into
receiving £ Cmd, uint_t RxDataLevel) void two functions, adding the
threshold ' - XSPI_EnableDMA(XSPI_DMARE NO XSPI_DMAREQ_RX parameter
Q_RX, FunctionalState Cmd)
Configure void XSPI_Configint(uint16_t - .
interrgpt - XSPI_IT, Eunctio%als(tate CrT1d) NO N32G45Xx series does not have this API

Function name and input parameter
FLAG are inconsistent:

N32G45x serial parameter:
QSPI_ISTS_TXFEIS
QSPI_ISTS_TXFOIS
QSPI_ISTS_RXFUIS
QSPI_ISTS_RXFOIS
QSPI_ISTS_RXFFIS

_ . . uint16_t QSPI_ISTS_MMCIS
g::u's“te"“pt E"‘L;\lg;t QSPI_GetITStatus(uintl6_t |y op) GorNTStatus(uint16_t NO QSPI_ISTS_XRXOIS
FLAG) N32H47x_48x serial parameter:

XSPI_ISTS_TXFEIS
XSPI_ISTS_TXFOIS
XSPI_ISTS_RXFUIS
XSPI_ISTS_RXFOIS
XSPI_ISTS_RXFFIS

XSPI_ISTS_MMCIS

XSPI_ISTS_XRXOIS
XSPI_ISTS_TXUIS

Function name and input parameter
FLAG are inconsistent:

N32G45x serial parameter:

NO QSPI_ISTS_TXFEIS
QSPI_ISTS_TXFOIS
QSPI_ISTS_RXFUIS
QSPI_ISTS_RXFOIS
QSPI_ISTS_RXFFIS

Clear QSPI_ISTS_MMCIS

interrupt void XSPI_ClearITBit(uint16_t QSPI_ISTS_XRXOIS

state flag XSPL_IT) QSPI_XIP_RXFOI_CLR_XRXFOIC
N32H47x_48x serial parameter:
XSPI_IT_TXUIM
XSPI_IT_XRXOIM

void XSPI_IT_MMCIM
QSPI_XIP_Clearl TFLAG(uint16_t NO XSPI_IT_RXFFIM

FLAG) XSPI_IT_RXFOIM
XSPI_IT_RXFUIM
XSPI_IT_TXFOIM
XSPI_IT_TXFEIM

void QSPI_Clearl TFLAG(uint16_t
FLAG)

Get Flag FlagStatus
status - XSPI_GetFlagStatus(uint32_t NO N32G45x series does not have this API

XSPI_FLAG)
Get busy . . FlagStatus . . .
status bool GetQspiBusyStatus(void) XSPI_GetBusyStatus(void) NO Function names are inconsistent
Gets the full FlagStatus
state of the bool GetQspiTxDataBusyStatus(void) ngl GetTxDataBusyStatus(void) NO Function names are inconsistent
sent FIFO - Y
Gets the
empty state . . FlagStatus . . .
of the sent bool GetQspiTxDataEmptyStatus(void) XSP|_GetTxDataEmptyStatus(void) NO Function names are inconsistent
FIFO
Get receive FlagStatus
FIFO empty bool GetQspiRxHaveDataStatus(void) ngl GetRxHaveDataStatus(void) NO Function names are inconsistent
state -
Get the
received . . FlagStatus . . .
FIFO full bool GetQspiRxDataFullStatus(void) XSPI_GetRxDataFullStatus(void) NO Function names are inconsistent
state
Get data bool FlagStatus
conflict GetQspiDataConflictErrorStatus(void) X_SPI_GetDataCoan|ctErr0rStatus(v NO Function names are inconsistent
status oid)
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Send 1 word | void QspiSendWord(uint32_t void XSPI_SendData(uint32_t NO Function names are inconsistent
data SendData) SendData)
Read 1 word . . . . . . . . .
data uint32_t QspiReadWord(void) uint32_t XSPI_ReceiveData(void) NO Function names are inconsistent
Gets the
DATO . . . - uint32_t . . .
register uint32_t QspiGetDataPointer(void) XSPI_GetDataPointer(void) NO Function names are inconsistent
pointer
Gets the
number of . - - . uint32_t . . .
Flfos uint32_t QspiReadRxFifoNum(void) XSPI_ReadRxFifoNum(void) NO Function names are inconsistent
received
Gets the
number of uint32_t . .
data sent - XSPI_ReadTxFifoNum(void) NO N32G45Xx series does not have this API
FIFOs
Clear the
receiving void ClrFifo(void) void XSPI_ClIrFifo(void) NO Function names are inconsistent
FIFO
Read N word | uint32_t GetFifoData(uint32_t* pData, uint32_t - - . . .

: —. - ’ XSPI_GetFifoData(uint32_t* pData, | NO Function names are inconsistent
data uint32_t Len) o -

- uint32_t Len)
Send N . . . void
void QspiSendAndGetWords(uint32_t* .

words and - . Lo XSPI_SendAndGetWords(uint32_t* . . .
get the Er?tr)cData, uint32_t* pDstData, uint32_t pSrcData, uint32_t* pDstData, NO Function names are inconsistent
returned data uint32_t cnt)
Send 1 word | uint32_t uint32_t
of data and QspiSendWordAndGetWords(uint32_t | XSPI_SendWordAndGetWords(uint . . .
get the WrData, uint32_t* pRdData, uint8_t 32_t WrData, uint32_t* pRdData, NO Function names are inconsistent
returned data | LastRd) uint8_t LastRd)
Set . .
transmission | - void XSPI_SefTransType(uint32_t NO N32G45x series does not have this API
type TransType)
Set waiting } void XSPI_SetWaitCycles(uint32_t . .
period WAITCYCLES) NO N32G45x series does not have this API
Set the void
received (i ies d h hi
FIFO full - )_(SPI_SetRXFIFOLeve (uint32_t NO N32G45x series does not have this API
threshold fifo_len)
Set the null void
;2;95;:%"’ for | XSPI_SetTXFIFOLevel(uint32_t NO N32G45x series does not have this APl
FIFO fifo_len)
Set the
threshold for void
transmitting - XSPI_SetTXFIFOStartLevel(uint32 NO N32G45x series does not have this API
FIFO to start _tfifo_len)
transmission
Get the
received uint8_t . .
FIFO full - XSPI_GetRXFIFOLevel(void) NO N32G45x series does not have this API
threshold
Get the
empty uints_t . .
threshold of - XSPI:GetTXFIFOLeveI(void) NO N32G45x series does not have this API
the sent
FIFO

The example project code for the XSP1 module differs significantly between the N32G45x series and the
N32H47x_48x series. It is recommended to directly refer to the following N32H47x_48x series routines and

complete application development based on the code and the readme file.
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A O 2% _=¥ mode )

KSPI_DUALQUAD

xspocra, —p EIght-wire mode

XSPI_QUAD - .
XSPI_QUAD_DMA ® Four-wire mode

\Four—wire DMA mode

% % % % %

83 Nations Technologies Inc.
Tel: +86-755-86309900
Email: info@nationstech.com
Address: Nations Tower, #109 Baoshen Road, Hi-tech Park North.
Nanshan District, Shenzhen, 518057, P.R.China



thion V:“ www.nationstech.com

5 History versions

Version Date Notes

V1.0.0 2024.11.12 Initial version

84 Nations Technologies Inc.
Tel: +86-755-86309900
Email: info@nationstech.com
Address: Nations Tower, #109 Baoshen Road, Hi-tech Park North.
Nanshan District, Shenzhen, 518057, P.R.China



NQtion V:“ www.nationstech.com

6 Disclaimer

This document is the exclusive property of Nations Technologies Inc. (Hereinafter referred to as NATIONS). This
document, and the product of NATIONS described herein (Hereinafter referred to as the Product) are owned by
NATIONS under the laws and treaties of the People’s Republic of China and other applicable jurisdictions worldwide.

NATIONS does not grant 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.

NATIONS reserves the right to make changes, corrections, enhancements, modifications, and improvements to this
document at any time without notice. Please contact NATIONS and obtain the latest version of this document before
placing orders.

Although NATIONS has attempted to provide accurate and reliable information, NATIONS 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 NATIONS 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.

NATIONS 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 support
or sustain life.

All Insecure Usage shall be made at user’s risk. User shall indemnify NATIONS and hold NATIONS 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 NATIONS, anyone may not use, duplicate, modify, transcribe or otherwise
distribute this document for any purposes, in whole or in part.

85 Nations Technologies Inc.
Tel: +86-755-86309900
Email: info@nationstech.com
Address: Nations Tower, #109 Baoshen Road, Hi-tech Park North.
Nanshan District, Shenzhen, 518057, P.R.China



	1 Overview
	2 Resource Differences
	2.1 Comparison between N32G45x and N32H47x
	2.2 Comparison between N32G45x and N32H48x
	2.3 Comparison between N32H47x and N32H48x

	3 Hardware Differences
	3.1 Power Supply
	3.2 Boot Pins
	3.3 ADC Converter
	3.4 IO Voltage Tolerance
	3.5 Operational Amplifiers
	3.6 TSC Touch Sensor
	3.7 Super High-Resolution Timer (SHRTIM)
	3.8 CAN
	3.9 U(S)ART
	3.10 I2S
	3.11 XSPI
	3.12 DVP
	3.13 USB_HS_DualRole

	4 Software Differences
	4.1 Introduction to Software Libraries
	4.2 Module Overview
	4.3 Detailed Comparison of Module Driver APIs and Points for Attention
	4.3.1 RCC
	4.3.2 PWR
	4.3.3 DMA
	4.3.4 CRC
	4.3.5 SPI/I2S
	4.3.6 I2C
	4.3.7 ALGO
	4.3.8 ETH
	4.3.9 CORDIC
	4.3.10 LPTIM
	4.3.11 GPIO
	4.3.12 EXTI
	4.3.13 SDIO
	4.3.14 FDCAN
	4.3.15 IWDG
	4.3.16 WWDG
	4.3.17 FLASH
	4.3.18 MISC
	4.3.19 USART
	4.3.20 DBG
	4.3.21 RTC
	4.3.22 USBFSD
	4.3.23 USBHS
	4.3.24 FEMC
	4.3.25 SHRTIM
	4.3.26 DVP
	4.3.27 TIM
	4.3.28 ADC
	4.3.29 DAC
	4.3.30 COMP
	4.3.31 PGA
	4.3.31.1 Single-ended：
	4.3.31.2 Differential mode：
	4.3.31.3 User TRIM：

	4.3.32 VREFBUF
	4.3.33 XSPI


	5 History versions
	6 Disclaimer

