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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.

3 NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
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2.1 Comparison between N32G45x and N32H47x
The points to note are as follows:
1. The N32G455CEQ7 does not support USBFSD.
2. 2.N32G452 series only support 2 ADC, N32G455 and N32G457 series support 4 ADC.
3. The N32G452 and N32G455 series do not support the DVP and ETH modules.
N32H473CCU7/8
N32H473CEU7/8
N32H474CCU7/8  |N32H473RCL7/8 |N32H473MCL7/8 |N32H473VCL7/8 [N32H473QCL7/8
part Number N32G452CB/C/E N§§§é§§?§5§ mgggfgémgfgg mgggﬁgggg N32G452QC/E |N32H473KCU7/8 |  N32H4TACEU7/8 | N32H473REL7/8 | N32H473MEL7/8 |N32H473VEL 7/8 [N32H473QEL 7/8|
N32G4SSCBICIE | \ocacermiciE | N32GASTMCIE N32GASTVCIE N32G457QE  |N32H473KEU7/8 |  N32H473CCL7/8 | N32H474RCL7/8 |N32H474MCL7/8 [N32H474VCL7/8 [N32H474QCL7/8
N32H473CEL7/8 | N32H474REL7/8 |N32HAT4MEL7/8 | N32HA74VEL7/8 N32H474QEL7/8
N32H474RCL7/8
N32H474REL7/8
Flash (KB) 128 | 256 [ 512 | 128 [ 256 | 512 | 128 [ 256 | 512 | 128 | 256 | 512 | 256 | 512 256 | 512 266 | 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
TIMS GTIM?
GTIM8
E GTIM9
£ GTIM10
ATIML
Advanced ¥:m§ ATIM2
ATIM3
: TIMG BTIML
Basic TIM? BTIM2
LPTIM1
Low Power NO LPTIM2
SPIL
SPIL
spiL SPIL P2 SPI2
SPI2 SPI3
SPI SPI2 SPI3
Pi3 SPI3 peoys SPI4
SPIB peo SPIS
SPl6
s 1252 1252
1253 1253
XSPI QSPI (41ine) XSPI (8 line)
12C1 12C1
N . e 12C2 12C2
8 1264 12C3 12C3
g 12c4 12c4
2
: e
=1 USART USART2
g USARTS USART3
< USART4
E UART4 UART5
s UART prfviti UARTS UART6
UARTE UART6 UART?
UART? UART8
USBFS ¢ (1) jusers | USBFS USBFSD
Device
FDCANL
cAN gm; FDCAN2
FDCAN3(1)
SDIO NO SDIO NO
DVP 0 (3) /DVP NO
ETH 0 (3) /ETH NO
Memory
expansion|  FEMC NO FEMC
GPIO 37 [ 42 | 51 65 80 o7 26 42/38(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 Ja8Channel J40Channel 13Channel 21Channel/20Channel (2) 26Channel 38Channel 45Channel 51Channel
12bit DAC 2 s
Number of channels 2Channel 8 (4 External/Internal + 4 Internal)
OPAMPL PGAL
OPAMP2 PGA2
OPAMPIPGA OPAMP3 PGA3
OPAMP4 PGA4
COMP1 COMP1
COMP2 COMP2
ggm; COMP3 COMP3
comp Comps COMP4 COMP4
COMP4 COMP5 COMP5
COMP6 COMP6
COMP? COMP?
Algorithmsupport  [DES/3DES. AES. SHAL/SHA224/SHA256. SM1. SM3. SM4F. SM7. MD5. 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 QFNag LQFP64 LQFP80 LQFP100 LQFP128 UQFN32 LOFPAS LQFP64 LQFP80 LQFP100 LQFP128
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N32G452CB/C/E N32G452RB/C/IE N32G452MB/C/E N32GA52VB/C/E N32G452QC/E N32H482REL7 N32H482VEL7 N32H482ZEL7
Part Number N32G455CBIC/E N32GASTRCIE N32G4SSMBIC/E N3264S5VB/CIE N32G457QE N32H4B7REL7 N32H4B7VELT N32H487ZELT
N32G455RB/C/E N32G457TMC/E N32G457VCIE <l
Flash (KB) 128 I 256 | 512 128 I 256 I 512 128 I 256 I 512 128 I 256 I 512 256 I 512 512 512 512
General SRAM (KB) o [ [ [ w0 | e [ am w [ | w [ [ w | m 160 160 160
CCM SRAM (KB) 0 32
Backup SRAM (KB) 0 4
CPU frequency ARM Cortex-MA4F @144MH2,180DMIPS ARM Cortex-M4F @240MHz, 300DMIPS
‘Working environment 1.8~3.6V/-40~105°C 1.8~3.6V/-40~105°C
GTIM1
GTIM2
GTIM3
TIM2 GTIMA
TIM3 GTIMS
General TIM4 GTIM6
TIMS GTIM7
GTIM8
GTIM9
_ GTIMIO
E
g
ATIML
Advanced Thoe ATIM2
ATIM3
) TIMG BTIML
Basic TIM? BTIM2
LPTIM1
Low Power No Lo
spIL s
SPI1 SPI12 SPI3
SPI SPI2 SPI3 SPI4
SPI3 SP14
it SPI5
SPI6
‘s 1252 1252
1283 1283
XPI QSPI (4line) XSPI(8 line)
12c1 12C1
’c :gg% 12c2 12C2
. 22 12¢3 12C3
3 12c4 12¢4
£
s
€ USART USART2
E USART3 USART3
E USART4
£
o
UARTZ UARTS
UART fryeiahd UARTS UART6
uaRTS UART6 UART?
UART7 UART8
USB FS Device 0 (1) /USBFS USBFS USBFSD
USBHS Dual Role No UsBHS
CAN1 FDCAN1
CAN cAN2 FDCAN2
SDIO NO sbDIO SDIO
DVP 0 (3) /DVP DvP
ETH 0 (3) ETH ETH
Memory expansion FEMC NO No I FEMC
GPIO 37 | 42 | 51 65 80 97 54 | 85 118
DMA 2 2
Number of channels 16 Channel 16Channel
12bit ADC 2(2) /14 4 4 4
10Channel (2) 16Channel (2) 16Channel (2) /33 16Channel (2) 18Channel(2)
Number of channels /16Channel 122Channel Channel /38Channel /40Channel 26Channel 42Channel S1Channel
12bit DAC 2 2
Number of channels 2Channel 2 External
OPAMP1
OPAMP2
OPAMP/PGA OPAMP3 ne
OPAMP4
COMP1
comp1 comp2
comer CoMP3
comp COMP4 NO
CoMP3
ComPpa CcomPs
comPs
COMP7
DES/3DES. AES. SHAL/SHA224/SHA56. SM3. SM4. MDS.
Algorithm support DES/3DES. AES. SHAL/SHA224/SHA56. SM1. SM3. SM4F. SM7. MDS, CRCL/CRC32. TRNG fvsobiiudharait
Cordic No Yes
FMAC NO Yes
Security protection Read-write protection (RDPIWRP) . storage encryption. partition protection. secure boot Read-write protection (RDPAWRP) . storage encryption. partition
protection. secure boot
5 NSING Technologies Pte. Ltd.
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o LQFP48
ackage QFNdS LQFP64 LQFP80 LQFP100 LQFP128 LQFP64 LQFP100 LQFP144
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 N32H473VEL7/8 N32H473QEL7/8
N32H487REL7 N32H487VEL7 N32H487ZEL7 N32H473KEU7/8 N32H473CCL7/8 N32H474RCL7/8 | N32HA474MCL7/8 | N32H474VCL7/8 N32H474QCL7/8
N32H473CEL7/8 N32H474REL7/8 N32H474MEL7/8 N32H474VEL7/8 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
GTIM1 GTIM1
GTIM2 GTIM2
GTIM3 GTIM3
GTIM4 GTIM4
GTIMS GTIMS
5 GTIM GTIMé GTIM6
E GTIM7 GTIM?
= GTIM8 GTIM8
GTIM9 GTIM9
GTIM10 GTIM10
BTIM1 BTIM1
BTIM BTIM2 BTIM2
LPTIM1 LPTIM1
LPTIM LPTIM2 LPTIM2
SPI1 SPIL
seil SPI12 SPI1 SPiL SPI12
sei2 SPI3 SPi2 sei2 SPI3
SPI/12S SPI3 SPI4 SPI3 SPI3 SPI4
SPI14 SPI4
SPI6 SPI5 SPI6 SPI6 SPIS
SP16 SPI6
1282 1282
125 1253 1253
12C1 12C1
12Cc2 12C2
2
g re 2C3 12C3
= 12C4 12C4
£
<
% USART1 USART1
L2 USART2 USART2
S USART USART3 USART3
g USART4 USART4
8
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
SDIO SDIO 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 d
Number of channels 2 External 8 (4 External/Internal + 4 Internal)
PGAL
PGA2
OPAMP/PGA NO PGA3
PGA4
COMP1
COMP2
COMP3
Comp NO COMP4
COMPS5
COMP6
COomMP7
y DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4.
Algorithm support MD5. CRCL6/CRC32. TRNG DES/3DES. AES. SHA1/SHA224/SHA256. SM3. SM4. MD5. CRC16/CRC32. TRNG
Cordic Yes Yes
FMAC Yes Yes
. 5 Read-write protection (RDP/WRP) . storage encryption., . . . - .
Security protection parition protection. secure boot Read-write protection (RDP/WRP) . storage encryption. partition protection. secure boot
P UQFN48
ackage LQFP64 LQFP100 LQFP144 UQFN32 LQFP48 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 NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
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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, UARTS, UART6, UARTY). Full pin mapping is not
supported.

N32H47x/48x Series:

Supports 4 USARTSs (USART1, USART2, USART3) and 4 UARTs (UART4, UARTS5, 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.

8 NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
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N32H47x/48x Series:
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:

nsing.com.sg

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.

NSING Technologies Pte. Ltd.
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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.
(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)

IwIP 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

host

rt-thread /

examples

10 NSING Technologies Pte. Ltd.
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Each module drivers (n32xxxx_std_periph_driver) :

» firmware » n32hd7x_48x_std_periph_driver » src

s

=

misc.c
n32h47x_48x_adc.c
n32hd7x 48x comp.c
n32h47x 48x cordic.c
n32hd7x 48« cre.c
n3zh47x 48x dac.c
n32h47x 48« dbg.c
n32hd7x 48x dma.c
n32h47x 48x dvp.c
n32h47x_48x_eth.c
n32hd7x 48x exti.c
n32h47x 48x fdcan.c
n32hd7x 48« femc.c
n3zh47x_48x flash.c
n32h47x 48x fmac.c
n32hd7x 48x_gpio.c
n32h47x 48x i2c.c
n32h47x_48x_iwdg.c
n32hd7x_48x [ptim.c
n32h47x 48x pga.c
n32hd7x 48x_pwr.c
n3z2h47x 48x rcc.c
n32h47x 48x rtcc
n32hd7x 48x =dio.c
n32h47x 48x shrtim.c
n32h47x_48x_spi.c
n32hd7x 48x tim.c
n32h47x 48x usart.c
n32hd7x 48x vrefbuf.c
n3z2h47x_48x wwdg.c
n32h47x 48x xspic

11

EaHE

20247410 19:06
2024/4/18 18:55
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
2024/4/10 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
20247412 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
20247410 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/10 19:06
2024/4/12 11:18
2024/4/10 19:06
2024/4/10 19:06
20247410 19:06
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Each module Demos (n32xxxx_std_periph_driver) :

» projects » n32hd7x 48x EVAL » examples

s

£ SR A5
AD GP BSTIM 2024,/4729 10:28
ADC 2024/4/29 10:28
ALGD 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 2024/4729 10:28
DAC 2024/4/29 10:28
DA 2024,/4729 10:28
oDwvp 2024/4/29 10:28
ETH 2024/4/29 10:28
EXTI 2024/4/29 10:28
FDCAMN 2024/4/29 10:28
FEMC 2024/4/29 10:28
Flash 2024/4729 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
WDG 2024/4729 10:28
LPTIM 2024/4/29 10:28
NVIC 2024,/4729 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 2024/4729 10:28
SPI 2024/4/29 10:28
USART 2024,/4729 10:28
USBFSD 2024/4/29 10:28
LUSBHS 2024/4/29 10:28
VREFEUF 2024/4/29 10:29
WWDG 2024/4/29 10:29
X5PI 202474729 10:29
12 NSING Technologies Pte. Ltd.
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4.2 Module Overview

The following table provides an overview of the differences between the modules of the N32G45x series and the
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 Basic and Remapping Configurations: Significant differences
GPIO GPIO .
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.
DMA DMA MIHOI_’ dlffe_zrences with new burst function and some channel request
mapping differences.
DVP DVP Significant functional differences.
IP has been upgraded. Ethernet functionality is unaffected, but driver
ETH ETH ; . 72 .
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.

13 NSING Technologies Pte. Ltd.
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OPAMP PGA I\/_Iodule naming has been changed, resulting in significant functional
differences.
QsPI XSP Module naming has been changed. The N32H47x_48x series
supports 8-line mode, with significant example differences.
The N32G45x series does not support reference clock input. BKP
RTC RTC and RTC are separate modules. The N32H47x_48x series supports
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
12S 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 The driver is encapsulated into a library, and interface functions can
be called directly.

USBES USBESD Module naming has been changed. The N32H47x_48x series
supports crystal-less mode.

- USBHS Add USBHS module

- CORDIC Add CORDIC module

- FEMC Add FEMC module

- FMAC Add FMAC module

- LPTIM Add LPTIM module

14 NSING Technologies Pte. Ltd.
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- SHRTIM Add SHRTIM module

- VREFBUF Add VREFBUF module

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:

e 1 Select system clock
(SCLK_USE_HSE_PLL 3 frequency by MCU
e e L rinca mamars,  SETIES

ol b
B Gk

d (N32H482) defined (N3I2H487)

Th ok ockh kR kR kR bR o

et e e Select system clock

L T

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.

15 NSING Technologies Pte. Ltd.
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[ main. cE:;| [ nizhd?x_d8x it hE3
1 -
log_init(); /* should reinit after sysclk changed */ - NATIONS products and technologies shall not be used for or incorporated
log_info(" B * whose manufacture, use, or sale is prohibited under any applicable domestic
log_info("is: . msg); * User shall comply with any applicable export control laws and regulations p:
RCC_GetClocksFregValue (&RCC_ClockFreq) : * the governments of any countries asserting jurisdiction over the parties or
n", RCC_ClockFreg.SysclkFreq): Lasy
; RCC_ClaockFreg.HolkFreq) ;
2", RCC_ClockFreq.PclklFreq) ; B/~
log_info("E , RCC_ClockFregq.Pclk2Freq) ; *\*\file n32na7x_48x it.n
1 *\*\author Nations

*\*\version vl.
*\*\copyright Copyright
Lany

#ifndef
fdefine

Nations Technologies Inc. All rights resexrve

int main(void)

{

PrintfClockInfo ("Af oy ;

#ifdef _ cplusplus
& [extern "Cv {
59 #endif

/*** Select one of the following configuration methods ***/
#if SYSCLK SOURCE_SELECT == SYSCLE_SOURCE_HST
/* Method 1 */
SetSysCLockToHSI()
PrintfClockInfo ("
#elif SYSCLK SOURCE_SELECT
/* Method 2 */
Set3ysClockToHSE() ;
PrintfClockInfo ("
#elif SYSCLK_SOURCE_SELECT
/* Metnod 3 */

#include
#include
#include
64 #include
65 #include -
#include "misc.h"

Bzmy ;

SYSCLE_SOURCE_HSE

Hzmy
YSCLK_SOURCE_PLL

SetSysClockToPLL(RCC_PLL_SRC_HSE, L #define SYSCLK_SOURCE_HSI 0
PrintfClockIngo (" #define SYSCLK_SOURCE_HSE 1
#elif SYSCLK_SOURCE_SELECT #define SYSCLK_SOURCE_PLL 2

/% Method 3 #/ #define SYSCLK_SOURCE_SHRTPLL 3

SetSysCLockTeSHRTPLL(RCC_SHRTPLL_SRC_HSI, HSI VALUE, ( #define SYSCLK_SOURCE USBHS240M 4
2 ¥ "
SOURCE_SELECT 5

/* Method 5 */ [1#ifndef S5YSCLK_SOURCE_SELECT

SetSysClockToUSBHS240M () #define SYSCLX_SOURCE_SELECT SYSCLK SOURCE_PLL /*select sysclk source */
240M") ; [#endif

PrintfClockInfo ("
#endif

void NMI_Handler(void) ;
void HardFault_Handler(void) ;
void MemManage Handler(void) ;
void BusFault_Handler (void);
void UsageFault_Handler(void
void SVC_Handlex(void);

void DebugMon Handler (void) ;
void PendSV_Handler (void) ;
void SysTick Handler (void):
void RCC_IRQHandler (void) ;

/* output HSE clock on MCO pin */
RCC_EnableAHB1PeriphClk (RCC_AHB_PERTPHEN GPICA, ENABLE)
RCC_EnableAPB2PeriphClk (RCC_APB2_PERIPH_AFIO, ENABLE);

GPIO_InitStruct (EPIC_InitStructure);
GPIO_InitStructure.Pin GPTIC_PIN 7:
GPIO_InitStructure.GPIC Mode GPTC_MODE_AF_PP:
GPIO_InitStructure.GPIC Alternate (uint32_t)
GPIO_InitPeripheral (GPIOA, &GPIC_InitStructure);

/* If the MCO selects PLL, SHRTPLL or USBHS240M, the prescaler can be configured first */ [l#ifdef _ cplusplus

RCC_ConfigMcoClkPre (RCC_MCO_PLLCLK_DIV1O) ; 1
/* Selsct the corresponding MCO clock source */ b#endif
RCC_ConfigMcol (RCC_MCO_SYSCLE) ;
94  Lyendif /* _ N32H47X 48X _IT H_ */

while (1)

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 :
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LPTIML _CLE

MCO1

HAPE Prascaker= 1) x!
aliex2

GTIMBS/10_CLE

GTDMCLESEL
HCLE
ATDML3_CLE
13533 _CLEDY EYSCLE
ATIMCIESEL
USBHESEL
ETH_MI_TX_CLE R - sgars [ USBES M
LT T
ey USBHS_CLE(S0M)
ETH_RMI_REF_CLE| —| USBOHS_48M
USEFLISEL p— USBFS_CLE{(#2M)
ath_mié el -
ETH_MI_EY,_CLE e SHRTPLL. TSEFLLFIE:
PrI Ar3./13  |USBPLL DIVCLE
P USBFSSEL
I SYSCLE
Meoz? [

i is

[~ LEE PLL FDCAN_CLE
Moo SHRTPLL
- SYSCLE
- 5vs USBHS 24
- HEE MCOPLLSEL
MCO1 [

- L
- L2

Lagand: | ) HEE N
g,‘:,;";f‘;m’m:;?;‘ms T} *csFnsssncLEm +1p4 SERTPLL to SERTIM
LSE = Low-speed axtarmal clock signal Bl cHRTRLISRC
LI = Low-speed intsemal clock sigmal .
TENG. CLE 1M
5
ADCLNS CLE 1M
| FLASH CLE s
Flash programesing
FNGC_CLE
ADC12034_CLR
TRACEFRES —
145 !
FOE
FoETd Lo Lo CPU AHE BUS
masrcr s
Gz M SyTick
HEOE®
SAC/SDIOUSBHS ETH
PCLEL e
A1 paripharals
GTMI2E4567_CLE
BTIM12_CLE
LFTIVIA_CLE
PCLE2 o
APB peripherals

4.3.2 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:

API 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 void PWR_BackupAccessEnable(FunctionalState YES None

Cmd)
enabled tate Cmd)
PVD Enable \é?rlsj) 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)

NO

nsing.com.sg

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_1V98
PWR_PVD_LEVEL_2V08
PWR_PVD_LEVEL_3V28
PWR_PVD_LEVEL_3V38
PWR_PVD_LEVEL_3V48
PWR_PVD_LEVEL_3V58

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)

pin,

NO

N32H47x_48x series add input
parameters pin:
WAKEUP_PINOEN
WAKEUP_PIN1EN
WAKEUP_PIN2EN
WAKEUP_PIN3EN
WAKEUP_PIN4EN
WAKEUP_PINSEN

Configure wakeup|

pin polarity

void  PWR_WakeUpPinPolarity(uint32_t
WAKEUP_PIN_POL polarity)

pin,

NO

N32G45x series does not have
this API

Enable
peripherals

wake 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_EnterSTOPMode(uint32_t
PWR_Regulator, uint8_t PWR_STOPEntry)

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_
STATUS SLEEPONEXIT, uint8_t
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:
GetPWRstatus  1o\vR FLAG) PWR_FLAG) 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
J learFlag parameter:
Voi PWR_ClearFlag(uint32_t| . . PWR CLR WKUPO
Clear PWR status - —|void PWR_ClearFlag(uint32_t PWR_FLAG — —
PWR_FLAG) - o - - ) 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 Standby void NO -
mode BRPSRAM|- PWR_EnableBKPSRAMRetaininStandbyMode(F N32G5x series does not have
- . this API
remains unctionalState Cmd)
Configure Vbat void NO .
mode 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
A - PWR_EnableLSENoiseMitigation(FunctionalState :
mitigation this API
Cmd)
Enable LSE_CSS void NO N32G45x series does not have
- - - PWR_EnableLSECSSCrystalInt(FunctionalState :
interrupt this API
Cmd)
Bypass LSE CSS void NO N32G45x series does not have
ypass - PWR_ConfigLSECSSBypassHighLimit(uint32_t :
high limit . < this API
high_limit)
Configure RTC void NO .
source  switchover|- PWR_EnableLSECSSRTCsourceSwitch(Function mi?fﬁ?x 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_ClearLSECSSFlag(void) NO - [N32aax series does not have
Configure LCO - ) . NO N32G45x series does not have
clock source - void PWR_ConfigLco(uint32_t LCO_source) this API
Enale LCO . void PWR_EnableLCO(FunctionalState Cmd) NO - [N32Gaax series does not have
Configure  NRST|_ void PWR_ConfigNRSTMode(uint32_t NO N32G45x series does not have
pin mode NRST_mode) this API
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The following is a comparison of the N32G45x series (left) and N32H47x_48x series (right) "SLEEP" sample
engineering code in the PWR module:

| g grees mesn

prugram.

int main(void)

it

¥

}

Clk(RCC_AFB1_PERIPH PWR, ENABLE);

n32g45x-EVAL board */

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

RT, LED3_PIN) ;
button I

upt to wake up the low power*/

ap
, KEY_INPUT_PIN) ;

DBG_ConfigPeriph(DBG_SLEEP, ENABLE):
while (1)

/* Request to enter SLEEP mode*/
PWR_EnterSLEEPMode (SLEEP_NOW, PWR_STOPENTRY WFI):

int main(veid)

At this st

log_init();
log_info("\r\n

log_info("Ex

“\name

*\fun

button I

pt flag *
¥_EXTI_LINE):

hClk(RCC_APB1_PERIPH PWR, ENABLE);
he upt to wake up the low power*/
_INPUT_PORT, KEY_INPUT_PIN):

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.

433 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:

APl name

DMAyFlag, DMA_Module* DMAY)

DMAFlag, DMA_Module *DMAYy)

API description Is th? API 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 DMAyYChx, 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
void void
Enable DMA
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)
S;Z ftgfc%“l:;‘:m uint16_t uint16_t
. DMA_GetCurrDataCounter(DMA_Channe [ DMA_GetCurrDataCounter(DMA_Channe | YES None
(number remaining |+ o S AYChy) IType* DMAChY)
to be transferred) P Y yp
The first parameter is
Get DMA status FlagStatus DMA_GetFlagStatus(uint32_t |FlagStatus DMA_GetFlagStatus(uint32_t NO Isr;‘r:i(:ezs:;i r;; ;heeol\flfﬁrft 7Ii(0_v3?r:(g

parameters:
DMA_FLAG_GL1
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API description

API name

N32G45x series

N32H47x_48x series

Is the API
consistent

Difference declaration

DMA _FLAG TC1
DMA FLAG_HT1L
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
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_TC8
DMA FLAG_HT8
DMA FLAG TE8

Clear DMA
interrupt status

void DMA_ClearFlag(uint32_t DMAFlIag,

DMA_Module *DMAY)

void DMA_ClearFlag(uint32_t
DMAYyFlag, DMA_Module* DMAY)

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
DMA_FLAG_TC4
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_GL8
DMA_FLAG_TC8
DMA_FLAG_HT8
DMA_FLAG_TE8

Get DMA interrupt
status

INTStatus DMA_GetIntStatus(uint32_t

DMAYy_Int, DMA_Module *DMAY)

INTStatus DMA_GetIntStatus(uint32_t
DMAYy_IT, 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
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API description

API name

N32G45x series

N32H47x_48x series

Is the API
consistent

Difference declaration

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_GLBS
DMA_INT_TXC8
DMA_INT_HTX8
DMA_INT ERRS

Clear DAM
interrupt pengding
bit

void DMA_CIrIntPendingBit(uint32_t

DMAy_IT, DMA_Module* DMAY)

void DMA_ClrIntPendingBit(uint32_t
DMAYy_Int, DMA_Module *DMAYy)

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_ERRS5
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_ERR8

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
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API description

API name

Is the API

N32G45x series

N32H47x_48x series consistent

Difference declaration

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

in the figure below:

ds » n32hd7x 48x EVAL » examples » DMA »

1]

ﬁ—-;

BURST
FLASH_RAM
12C_RAM
SPI_RAM

Fat

EH5s

2024/5/13 14:11
2024/5/13 14:11
2024/5/13 14:11

2024/5/13 14:11

EEDMA"

el

Wl

i
M=

g e

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.

o 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 | ;12 { cR32. CaleCre(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
. . A uint32_t pBuffer[], uint32_t YES None
for a given data word buffer |pBuffer[], uint32_t BufferLength); N
BufferLength);
Get 32bit CRC value uint32_t CRC32_GetCrc(void); uint32_t CRC32_GetCrc(void); YES None
Stores 8 bits of dataina |\, i cRe3p SetiDat(uints_t IDValue);  |void CRC32_ SetiDat(uints_t IDValug); | YES None
separate data (ID) register
Get 8 bits of data in a separate| o + cRC32_ GetiDat(void): uint8_t CRC32_GetlDat(void); YES None
data (ID) register
Calculate a 16-bit CRC fora |, . - . |void PWR_WakeUpPinPolarity(uint32_t
given byte of data @ bits) | ""Nt16_t CRC16_CalcCRC(uint8_t Data); | i \wAKEUP PIN_POL polarity) YES None
Calculate 16-bit CRC(16-bit) |uintl6_t CRC16_CalcBufCrc(uint8_t uint16_t CRC16_CalcBufCrc(const uint8_t YES 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_SetCre(uint8_t Data); NO have this API
] . N 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- void _ CRC16_SetLittleEndianFmt(void); [NO N32G4§x series does not
endian format have this API
Set the caculate data to big- . . . . N32G45x series does not
endian format void __CRC16_SetBigEndianFmt(void); [NO have this APl
Enable Clean CRC16 value |- void __CRC16_SetCleanEnable(void); NO N3264.5X series does not
have this API
Disable Clean CRC16 value |- void __CRC16_SetCleanDisable(void); NO N3264.5X series does not
have this API

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 H{

185 /* Enable CRC clock */

186 RCC_EnableAHBPeriphClk (RCC_AHB PERIPHEN CRC, ENABLE);
187

188 log_init():

189

1s0 /* Compute the 32bit CRC of "DataBuffer" */

191 CRC32Value = CRC32_CalcBufCrc((uint32Z_t¥)DataBuffer, BUFFER SIZE);
is2

183 /* Compute the 32bit CRC of "DataBuffer" by software*/
154 CRCValue = GetCRCSZisoftware((uintSZit*)DataBuffer, BUFFER_SIZE ,0xffffffff);
185

196 if( CRC32Value == CRCValue )

197 {

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

199 lelse

2000 {

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

20z }

203

204 /* Compute the 1l6bit CRC of an array */

205 CRC16Value = CRC16_CalcBuflCre( (uintBit*)Buffer, 8);
206

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

208 CRCValue = GetCRC16isoftwa[e((uintﬁit*]Buffer, 8, 0x00);
209

210 if( CRCléValue == CRCValue )

211 {

212 printf("CRC1lé calculation is correct! \r\n"):

213 lelse

214 {

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

21le }

217 -

218 while (1)

219 {

220 }

221 |}

222 -

(T

69 int main(void)

J0{

71 /* Enable CRC and DMA clock */

72 RCC_EnableRAHBPer iphClk (RCC_AHBE PERIPHEN CRC|RCC_AHB PERIPHEN DMAl, ENAELE):;
73

74 log_init()s

75

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

78 CRC32_ResetCrc();

79

80 TestCrc32AndDma (0, 2) ;

81 TestCrcleandima (0, 2) ;

82

83 while (1)

840 {

85 1

86 |}

87

4.3.5 SPI/12S

The following table compares the driver API functions for the SP1/I2S 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 Is the API . _
API description : Difference declaration
N32G45x series N32H47x_48x series consistent
Input parameter SPIx are
inconsistent:
N32G45x serial parameter:
SPI reset void SPI_I2S_Delnit(SPI_Module* void SPI_I2S_Delnit(const SPI_Module* NO SPI1/SPI2/SPI13
SPIX); SPIXx); N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16
Input parameter SPIx are
Initialize SPI void SF_’I_Init(SPI_Mo.duIe* SPIX, void SF_’I_Init(SPI_Mo_duIe* SPIx,const NO inconsistent:
SPI_InitType* SPI_InitStruct); SPI_InitType* SPI_InitStruct); N32G45x serial parameter:
SPI11/SPI2/SP13
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N32H47x_48x serial
parameter:
SP11/SPI2/SPI3/SP14/SPI5/S
PI6

void 12S_Init(SPI_Module* SPIx, void 12S_Init(SPI_Module* SPIx,const

12S_InitType* 125_ InitStruct); 12S_InitType* 125_InitStruct); YES None

Initialize 12S

Initialize SPI_InitStruct |void SPI_InitStruct(SPI_InitType* void SPI_InitStruct(SPI_InitType*

members SPI_InitStruct); SPI_InitStruct); YES None

Initialize 12S_InitStruct |void 12S_InitStruct(12S_InitType* void 12S_InitStruct(12S_InitType*

members 12S_InitStruct); 12S_InitStruct); YES None

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
void S_PI_EnabIe(SPI_ModuIe* SPIx,  |void S_PI_EnabIe(SPI_ModuIe* SPIX, NO SPI1/SPI2/SPI3
FunctionalState Cmd); FunctionalState Cmd); N32H47x_48x serial
parameter:
SPI1/SPI2/SPI3/SP14/SP15/S
P16

Enable SPI

void 12S_Enable(SPI_Module* SPIx, void 12S_Enable(SPI_Module* SPIXx,

Enable 125 FunctionalState Cmd); FunctionalState Cmd);

YES None

Input parameter SPIXx,
SPI_I2S_IT are

inconsistent:

N32G45x serial SPIx
parameter:SP11/SP12/SPI3
N32H47x_48x serial SPIx
parameter:SP11/SP12/SP13/SP
14/SP15/SP16

N32G45x serial SPI_I2S_IT
void SPI_I2S_Enablelnt(SPI_Module* |void SPI_I2S_Enablelnt(SPI_Module* parameter:

Enable SPI/I2S interrupt |SPIx, uint8_t SPI_I2S_IT, SPIXx, uint8_t SPI_I2S_IT, FunctionalState [NO SPI1 I2S INT_TE
FunctionalState Cmd); Cmd); SPI_I12S_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

Input parameter SPIx are
inconsistent:

void N32G45x serial parameter:

« void SPI_I2S_EnableDma(SPI_Module*

DS o™ 5Pl url TSP Iz DMAReq, o STUSESPS

F . ~ — q. FunctionalState Cmd); X_A0X serla
unctionalState Cmd); parameter:

SP11/SPI2/SPI3/SPI4/SP15/S

PI6

Enable SPIxX/12Sx DMA

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
void SPI_I2S_TransmitData(SP1_Module* SPI1/SPI2/SPI3

SPIx, uint16_t Data); N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

void
SPIx/I2Sx transmit data |SPI_I2S_TransmitData(SPI_Module*
SPIx, uintl6_t Data);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
void SPI_SetNssLevel(SPI_Module* SPIx, SPI1/SPI2/SPI3

uint16_t SP1_NSSiInternalSoft); N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
P16

uintl6_t
Receive SPIx/12Sx data |SPI_I2S_ReceiveData(SPI_Module*
SPIX);

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
void SPI_SetNssLevel(SP1_Module* void SPI_SetNssLevel(SPI_Module* SPIx, SPI1/SPI2/SPI3

SPIX, uint16_t SPI_NSSInternalSoft);  [uintl6_t SPI_NSSinternalSoft); N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/S
PI6

Set The NSS level
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void
SP1_SSOutputEnable(SP1_Module*
SPIx, FunctionalState Cmd);

void SPI_SSOutputEnable(SPI_Module*
SPIx, FunctionalState Cmd);

NO
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Input parameter SPIx are
inconsistent:

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

Configure SPI data
length

void SPI_ConfigDataLen(SP1_Module*
SPIx, uintl6_t DatalLen);

void SPI_ConfigDataLen(SP1_Module*
SPIx, uintl6_t DataLen);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI11/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI11/SPI2/SPI3/SP14/SPI5/S
PI6

Transmit SPIx CRC
value

void
SPI_TransmitCrcNext(SPI_Module*
SPIX);

void SPI_TransmitCrcNext(SPI_Module*
SPIx, FunctionalState Cmd);

NO

Input parameter SPIx are
inconsistent:

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

Enable calculate CRC
value

void
SPI_EnableCalculateCrc(SPI_Module*
SPIx, FunctionalState Cmd);

void
SPI_EnableCalculateCrc(SP1_Module*
SPIx, FunctionalState Cmd);

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 CRC value

uintl6_t SPI_GetCRCDat(SPI_Module*
SPIx, uint8_t SPI_CRC);

uint16_t SP1_GetCRCDat(const
SP1_Module* SPIx, uint8_t SPI_CRC);

NO

Input parameter SPIx are
inconsistent:

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

Get SPI CRC
polynomial register
value

uint16_t
SP1_GetCRCPoly(SPI_Module* SPIx);

uint16_t SP1_GetCRCPoly(const
SPI_Module* SPIXx);

NO

Input parameter SPIx are
inconsistent:

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

Select the data
transmission direction in
bidirectional mode

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

void
SPI_ConfigBidirectionalMode(SP1_Modul
e* SPIx, uint16_t DataDirection);

Input parameter SPIx are
inconsistent:

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

Get SPI/12S status

FlagStatus
SPI_I12S_GetStatus(SP1_Module* SPIx,
uintl6_t SPI_I2S_FLAG);

FlagStatus SPI_I2S_GetStatus(const
SP1_Module* SPIx, uintl6_t
SPI_I2S_FLAG);

NO

Input parameter SPIx are
inconsistent:

N32G45x serial parameter:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SPI1/SPI2/SPI13/SP14/SP15/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
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N32G45x serial parameter
SPI_I2S_FLAG:
SPI_I2S_BUSY_FLAG
SPI_I2S_OVER_FLAG
SPI_MODERR_FLAG
SPI_CRCERR_FLAG
12S_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
SP1_I2S_TXFIFOHE_FLAG

Clear SPIx CRC error
(CRCERR) flag

void
SPI_I2S_CIrCRCErrFlag(SPI_Module*
SPIX, uint16_t SPI_I2S_FLAG);

void
SPI_I2S_CIrCRCErrFlag(SPI_Module*
SPIx, uint16_t SPI_12S_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:
SPI1/SPI2/SPI3
N32H47x_48x serial
parameter:
SP11/SPI2/SP13/SP14/SPI5/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_12S_CIrITPendingBit(SPI_Module*
SPIx, uint8_t SPI_I2S_IT);

void
SPI_I2S_ClIrITPendingBit(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/SPI3/SP14/SP15/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 .
gggf'gure SPIRXFIFO SPI_RXFIFOSizeConfig(SPI_Module*  |NO ;:\fe'\t'ﬁfjjg;‘tf;:'es does not
SPIx, uint16_t SP1_FIFOSize)
. void :
gggf'gure SPITXFIFO SPI_TXFIFOSizeConfig(SPI_Module*  |NO ;:\fe'\t'ﬁfjjg;‘tf;:'es does not
SPIx, uint16_t SPI_FIFOSize)
Gets the number active | uintl6_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 . uintl6_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, uintl6_t Data);

have this function
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Get transmit data

uint16_t SPI_TRANSNUM_GET(const

NO

The N32G45x series does not

status

12S_EXT_IT);

number SP1_Module* SPIXx); have this function
. . void ;
G S SPLDELAYTIME SET(SP Mo (N0 [T1e Mo e coes
SPIx, uintl6_t Data);
Get SPI main clock uintl6_t SPI_DELAYTIME_GET(const NO The N32G45x series does not
delay time SP1_Module* SPIXx); have this function
void SPI_RX_FIFO_SET(SPI_Module* The N32G45x series does not
Set SPIRXFIFO data |- SPIx, uintl6_t Data); NO have this function
uintl6_t SPI_RX_FIFO_GET(const The N32G45x series does not
Get SPIRXFIFO data |- SP1_Module* SPIXx); NO have this function
void 12S_EXT_Init(12S_EXT_Module* .
Initlize 125_EXT struct |- 12Sx_EXT,const 12S_InitType* NO I;‘je'\tﬁlszfj?;‘tf:r:'es does not
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 .
12Sx_EXT transmit data |- 12S_EXT_TransmitData(12S_EXT_Modul [NO Igjeﬁ'ﬁéﬁjggtf;:'es does not
e* 12Sx, uint16_t Data);
Get 12Sx_EXT receive uint16_t 12S_EXT_ReceiveData(const NO The N32G45x series does not
data 12S_EXT_Module* 12Sx); have this function
void
12S_EXT_EnableDma(12S_EXT_Module* The N32G45x series does not
Enable [25x DMA |- 125X, uint16_t 12S_EXT DMAReq, NO have this function
FunctionalState Cmd);
void
Enable 12Sx_EXT 12S_EXT_EnableInt(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 |- 12S_EXT_Module* I2Sx, uint16_t NO ;{:‘\fe'\t'ﬁé?jg;‘tf;:'es does not
12S_EXT_FLAG);
. INTStatus 12S_EXT_GetIntStatus(const .
Get 12S_EXT interrupt 12S_EXT Module* 12Sx, uints_ t NO The N32G45x series does not

have this function

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.

|

5] n32h47x_ 48x spih B3]

t CLKPOL;

Compared with the N32G45x series, the N32H47x_48x series SP1 adds FIFO function, so the SPI module of the
N32H47x_48x series development kit adds FIFO function related Demo.
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CRC

CRC_Remap
FullDuplex_SoftNSS
Simplex_Interrupt
SPI DMA
SPI_DMA_T&R
SPI_FLASH
SPI_FLASH DMA
SPI_RECORDER

4.3.6 12C

BHEE

CRC
CRC_FIFO

T FullDuplex SofiNSS
Simplex_Interrupt
SPIDMA
SPI DMA TAR
SPI_FLASH
SPI_FLASH DMA
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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:

APl name

. Is the API| .. .
API description - Difference declaration
N32G45x series N32H47x_48x series consistent
Deinitialize 12Cx void 12C_Delnit(12C_Module* 12Cx);  |void 12C_Delnit(const 12C_Module* 12Cx); | YES None
Initialize 12Cx void 12C_Init(12C_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 [2C_InitStruct | > " it Siruce); 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(12C_Module* void 12C_EnableDMA(12C_Module* 12Cx, YES None
12Cx, FunctionalState Cmd) FunctionalState Cmd);
. void - YES None
Specify the next DMA void 12C_EnableDmalLastSend(12C_Module*
12C_EnableDmalLastSend(12C_Module* — . -
transfer as the last 12Cx, FunctionalState Cmd): 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(12C_Module* 12Cx, YES  |None
function FunctionalState Cmd); FunctionalState Cmd);
Confiqure 12C address? void 12C_ConfigOwnAddr2(12C_Module* |void 12C_ConfigOwnAddr2(12C_Module* YES None
g 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* \Ilzo(lg(Ii(éﬁ(lir;gg;gtgrtlg?:gj)l.l(lZC_ModuIe
12Cx, FunctionalState Cmd); ! !
Input parameter 12C_IT are
inconsistent:
N32G45x serial parameter:
12C_INT_BUF
12C_INT_EVENT
I2C_INT_ERR
N32H47x_48x serial
parameter:
12C_INT_BUF
12C_INT_EVENT
I2C_INT_ERR
id 12C_ConfigInt(12C_Module* 12C id 12C_ConfigInt(12C_Module* 12C: N EvE
. Voi _Configlnt _Module X, |voi _Configlnt| _Module X, 12C INT EVENT
Enable 12C interrupt uint16_t 12C_IT, FunctionalState Cmd);  |uint32_t 12C_IT, FunctionalState Cmd); NO I2C_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
[2C_INT_SDATOLIEN
[2C_INT_SCLTOHIEN
12C_INT_SCLTOLIEN

30

NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16

Teleteck Park, East Wing, Singapore 117¢

Email: sales@nsing com sg



-~
"': NSING

nsing.com.sg
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(12C_Module* . . " YES None
Sent 12C 7bit address 12Cx, uint8_t Address, uint8_t Vpld I2C_SendAd(_jr7b|t(IZC_IVI_oduI_e I_ZCX'
L uint8_t Address, uint8_t I12C_Direction);
12C_Direction);
Input parameter
12C_Register are
inconsistent:
N32G45x serial parameter:
12C_INT_BUF
Read the specified 12C  |uint16_t 12C_GetRegister(12C_Module*  [uint16_t 12C_GetRegister(const 12C_Module* NO 12C_INT_EVENT
register 12Cx, uint8_t 12C_Register); 12Cx, uint8_t 12C_Register); I2C_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* void I2C_Er)abIeSoftwareRe.set(IZC_ModuIe
; ) 12Cx, FunctionalState Cmd);
12Cx, FunctionalState Cmd);
Select the 12C NACK  |void . . . « |YES None
position in master 12C_ConfigNackLocation(12C_Module* Y;éili%_t:(l:g ntf 'Iggaﬁkgcégggi(tlii%—_'wOdUIe
receiver mode 12Cx, uint16_t 12C_NACKPosition); ' - - ’
. void . ) " YES None
;:Icé?tflgure 12CSMBus 12C_ConfigSmbusAlert(12C_Module* Y;&Iiﬁ]—tfg ntf 'I%%mgﬁébi%ﬁ%_—hﬁmme
12Cx, uint16_t 12C_SMBusAlert); ' - - '
void 12C_SendPEC(12C_Module* I12Cx,  |void 12C_SendPEC(12C_Module* 12Cx, YES None
Enable 12C send PEC FunctionalState Cmd); FunctionalState Cmd);
! void . ) . " YES None
onfure12CPEC e comgpetocaon(zc waaues (8 2 CoPeeLoctionac Mol
12Cx, uint16_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);
void 12C_EnableExtendCIk(12C_Module* |void 12C_EnableExtendCIk(12C_Module* YES None
Enable 12C clock extend 12Cx, FunctionalState Cmd); 12Cx, FunctionalState Cmd);
] void void YES None
ﬁ%ﬂg%ﬁe t:ecllic fast 12C_ConfigFastModeDutyCycle(12C_Mod |12C_ConfigFastModeDutyCycle(12C_Module*
y ey ule* 12Cx, uint16_t FmDutyCycle); 12Cx, uint16_t FmDutyCycle);
12C check FIEO 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(12C_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
ggr:z?nm?s;erreattﬁrre d datal” 12C_SetByteNumLastStartStop(I12C_Module* not have this function
bytes Y q 12Cx, uint16_t LastStatus);
Sets the number of bytes void NO The N32G45x series does
m;rc:aaaetrgftrg;:i:/i(r:will 12C_SetReceivedDataBytesNum(12C_Module* not have this function
feceii)ve 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 I12C 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
Setl2CFIFODATA |- 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(12C_Module*  |NO The N32G45x series does

timeout period

12Cx, FunctionalState Cmd);

not have this function
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pending bit

uint32_t 12C_IT);

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(12C_Module* not have this function
12Cx, FunctionalState Cmd);
Set SCL analog filter void ) ) NO The N32G45x seri_es does
width 12C_SetSCLAnNalogFilterWidth(12C_Module* not have this function
12Cx, uint32_t width);
Set SDA analog filter void ) ) NO The N32G45x seri_es does
width IZC_SeFSDAAna_IogFlIterWldth(IZC_ModuIe* not have this function
12Cx, uint32_t width);
s void NO The N32G45x series does
\?\,?gtShDA digital filter 12C_SetSDADigitalFilterWidth(12C_Module* not have this function
12Cx, uint32_t width);
L void NO The N32G45x series does
fv?atShCL digital filter 12C_SetSCLDigitalFilterWidth(12C_Module* not have this function
12Cx, uint32_t width);
ErrorStatus 12C_CheckEvent(const NO The N32G45x series does
Check 12Cx event - 12C_Module* 12Cx, uint32_t 12C_EVENT); not have this function
uint32_t 12C_GetLastEvent(const 12C_Module* |NO The N32G45x series does
Get 12Cx last event ) 12Cx); not have this function
Get 12C flag ) FlagStatus 12C_GetFlag(const I2C_Module*  |NO The N32G45x series does
12Cx, uint32_t 12C_FLAG); not have this function
void 12C_ClIrFlag(12C_Module* 12Cx, uint32_t |NO The N32G45x series does
Clear 12C flag ) I12C_FLAG); not have this function
] INTStatus 12C_GetIntStatus(const NO The N32G45x series does
Get 12C interrupt status |- 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

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):

1

=

EEPROM_DMA
EEPROM_Int
EEPROM_Polling
12C_10bit
12C_Master
12C_Master_Int
12C_Slave
12C_Slave_Int

4.3.7 ALGO

[ R R U VR R VR X1
o

EEPROM_DMA
EEPROM _Int
EEPROM Polling
12C_10bit
12C_Master
12C_Master_FIFO
12C_Master_Int
12C_Slave
12C_Slave_FIFO
12C_Slave_Int

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 MD?5 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):
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84
85
86
87
88
89
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91
92
93
94
95
96
97
98
99
100

Q7w

Lwwy
int
=R

*\*\name main.
*\*\fun Main program.
*N\*\param none
*\*\return none

main (void)

log_init():
log_info ("

sM4_test () ;

AES 128_test();
AES 192 test():
RES_256 test():
DES_test () s
TDES_2Key_test();
TDES_3Key_test();
HASH test();
SM3_test ():
MDS_test () s
TestRand () ;

log_info ("\r\nALGO demo all test OR!\r\n");
while (1)

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 » n32Zhd7x 48x EVAL » examples » ETH »

=

DHCP

DMS

HTTP Client

HTTP ControlLEDs
HTTP Server
MagicPacketWakelp
MetBIOS

PING
RemoteWakelp
TCP Client

TCP Client RAW
TCP Server

TCP Server RAW
uop

UDP_RAW

\nAlgorithm demc start.\n"):;

s

E
371 [)
372

e

3730/**
374 *

nsing.com.sg

i

@brief main function.

376 int main(void)

37714
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
SET
308 -

log_init ();
log_info ("

\nalgorithm demo start.\n");

// ENG test
TestRand () ;

// HASH test
TestMD5 () ;
TestSHAL () ;
TestSHA224 () ;
TestSHA256 () ;

// Cryptogram algorithm
TestDES () ;
TestRAES () ;

log info("\r\nALGO demo all test OK!\r\n");
while (1)

v D

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

4.3.9 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:

swcts 3 n32hdTx 48x EVAL » examples » CORDIC v | D

s

i3 2 EIE

Ik}

e

CORDIC_Fixed_Sin_DMA
CORDIC_Fixed Sin_IT
CORDIC Float Sin IT

=

e

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.

34 NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
Email: sales@nsing com sg



-~
"" NSING

nsing.com.sg

L = | _] mainc | ] n32h47x_48x_cordic.c
Project: CORDIC_Fixed_Sin_DMA 263 Lwuuy/
wd MN32H48T 264 int main(void)
15 STARTUP 222 Ht sorss s
--c-uim iz
d startup_n3zhdT3.s 267 wint32_t rReghddr;
ad startup_n3zh474.s 268 | - -uint32_t wReghddr;
ggﬁ startup_n32h473.s 269
ggé startup_n3Zh482.s 2:2 ©oolog_init ()
1 startup_n32h487.s 272 | - . -log_info ("CORDIC Fixed Sin DMA-demo-go...\n"):
B CMSIS 273
_] system_n32h47x_48x.c 274 <+ /% . Clocks Configuration %/
-« FWLB 275 | - - - -RCC_Configuration():
. 276
Q) misc.c 277 | - - /% NVIC configuration-*/
1 n32h47x_48x_gpio.c 278 | - - -NVIC Configuration():
_] n32hd7x_48x_rcc.c 278
] n32h47x_48¢_usart.c 280 | - - - -/* -Module -resetc-*/
1 n32h47x_48x_cordic.c B | oonpIc bemnindys
] n32h47x_48x_dma.c 283 | /% Get CORDIC read register. (CORDIC_RDAT) -address */
-5 USER 284 | - - rReghddr = CORDIC GetRegisterAddr (CORDIC_AS_DMA SRCADDR) ;
J main.c 285 /*-Get -CORDIC write register (CCRDIC WDAT) -address =f
. 286 -+ -wWwReghddr = CCRDIC GetRegisterAddr (CORDIC A5 DMR DSTADDR)
] n32n4Tx_ 48« it.c i - ==
Bl BSP 288 | - - -CORDIC_StructInit (&CORDIC_InitStructure):
B log.c 2B | i i e ek e
1 delayc 290 || .. CORDIC InitStructurs.Function .= CORDIC FUNCTION SINE; 1
. 291 | o ocr AR prooision o or.aroinc.
=i Doc 292 -+ - CORDIC InitStructure.Precision = CORDIC_PRECISICN &CYCLES;
] readmetxt 293 | .- -/* Configure -CORDIC*/
294 CORDIC Imit (&CORDIC InitStructure);
285
296 | ----/* Configure -DMA read- channel */
297 - - -DMA ReadConfiguration (rReglddr, -aCalResult, -ARRAY SIZE):
298 | - - .- /% -Enable CORDIC DML read reguest-*/
2938 -+ - CORDIC DMAReadRequestCmd (ENABLE) ;
300
301 | - ... /% Configure -DMA write channel . */
302 - - -DMA WriteConfiguration(aInData, -wReghddr, -RRRAY S5TZE);
303 /* Enable CORDIC DMA write  request */
304 -+ - CORDIC DMAWriteRequestCmd (ENABLE):
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 -currenc-transfer- -befoIe STarting-a-new-one.
208 -+ -For-simplicity reasons, -this-example is just -waiting till the-end.of the process, -but-
309 |- - -application-may-perform-other tasks -while transfer operation-is-ongoing.  */
210 -+ - while. (CORDIC GetFlagStatus (CORDIC FLAG ERF) -== RESET)
3114 - - -
312 /* Do -nothing-*/
313 Y
| ¥l oy

4.3.10LPTIM

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:

tts » n32h47x 48x EVAL » examples » LPTIM » v | 0
EiF e HES
LPTIM_ENC 2024/5/13 14:11
LPTIM_MENC 2024/5/13 14:11
LPTIM_PulseCounter 2024/5/13 1411
LPTIM_PWIM 2024/5/13 1411
LPTIM Wakelp 2024/5/13 14:11

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.
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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.

4.3.11GPIO

The basic configuration and port remapping of GPIO differ significantly. For a detailed comparison of the GPI1O
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 GPIO module driver API functions, according to the table below:

API APl name Isthe AP | [.cc declarati
description ; ; consistent Ifference declaration
p N32G45x series N32H47x_48x series
Input parameter The value range of
GPIO reset void GPIO_Delnit(GPIO_Module* void GPIO_Delnit(GPIO_Module* YES GPIOx is different:
GPIOX) GPIOXx) N32H47x_48x series adds GPIOH
option
Deinitialize } void GPIO_DelnitPin(GPIO_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
void void of the input parameter is different.
Initialize GPIO_InitPeripheral(GPIO_Module* GPIO_InitPeripheral(GPIO_Module* NO ::;e;(s.e refer to the user manual and
GPIO GPIOx, GPIO_InitType* GPIOx, GPIO_InitType * N32é45 . - Pi
GPIO_InitStruct) GPIO_Initstruct) X series structure: Pin,
- - GPIO_Speed, GPIO_Mode
N32H47x_48x series structure :Pin,
GPIO_Mode, GPIO_Pull,
GPIO_Slew_Rate, GPIO_Current,
GPIO_Alternate
Irgt;,é;gze void GPIO_InitStruct(GPIO_InitType* void GPIO_InitStruct(GPIO_InitType* YES The structure definitions that the
structs GPIO_InitStruct) InitStruct) input parameters point to vary widely
Get GPIO uint8_t uint8_t
inputdata | GPIO_ReadInputDataBit(GPIO_Module* | GPIO_ReadinputDataBit(GPIO_Modul | YES ot pararheter The value range of
bit GPIOX, uint16_t Pin) e* GPIOx, uint16_t Pin) ’
uintl6_t uintl6_t :
Get GO | GPIO_ReadinputData(GPIO_Module* | GPIO_ReadinputData(GPIO_Module* | YES N32H4TX_48x series adds GPIOH
P GPIOX) GPIOX) P
Get GPIO uint8_t uint8_t
outputdata | GPIO_ ReadOutputDataBit(GPIO_Modul | GPIO_ ReadOutputDataBit(GPIO_Mod | YES ot pararheter The value range of
bit e* GPIOx, uint16_t Pin) ule* GPIOX, uint16_t Pin) ’
uintl6_t uintl6_t :
Get GPIO | GPIO_ReadOutputData(GPIO_Module* | GPIO_ReadOutputData(GPIO_Module | YES NZHAT_48x serfes adds GPIOH
P GPIOX) * GPIOX) P
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_SetBitsHigh16(GPIO_Module* ; NO ;\:ﬁigggx_48x 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, uint16_t Pin) GPIOx is different:
level
Configure void GPIO_WriteBit(GP1O_Module* void GPIO_WriteBits(GPIO_Module* .
GPIO pin GPIOX, Uint16_t Pin, Bit_OperateType GPIOX, Uint16_t Pin, Bit_OperateType | YES 2‘%;147)‘—48" series adds GPIOH
output level | BitCmd) BitCmd) P
g?:?gggf ut void GPIO_Write(GP10O_Module* void GPIO_Write(GP10O_Module* YES Input parameter The value range of
level P GPIOX, uint16_t PortVal) GPIOX, uint16_t data_value) GPIOx is different:
g;%%'e o ] void GPIO_TogglePin(GPIO_Module | N32H47x_48x series add this
P *GPIOX, uint16_t Pin) function
level -
void void
'-i?fk GPIO | Gpio_ConfigPinLock(GPIO_Module* | GPIO_ConfigPinLock(GPIO_Module* | YES g‘g:‘égﬁ;ag:ﬁft::elthe value range of
P GPIOX, uint16_t Pin) GPIOX, uint16_t Pin) :
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Configure
EVENT void GPIO_ConfigEventOutput(uint8_t ) NO N32H47x_48x series adds GPIOH
output GPIO | PortSource, uint8_t PinSource) option
pin
Enable void .
EVENT GPIO_CtrlEventOutput(FunctionalState | - NO The N32H47x_48x series does not
need to be enabled
output Cmd)

’ . . . . N32H47x_48x series EXTI input
ggrllgglg;ﬂ void GPIO_C_onfigE)_(TILine(uint8_t \Ii(i)rlwgSGo Elr?gi?gtggf;(;,:ls‘éﬁg'nj?rﬁ% t | NO supports full pin mapping, added
line PortSource, uint8_t PinSource) pinSource) = input parametersLineSource:

EXTI_LINE_SOURCEO0~15
The N32G45x series must be
remapped according to the peripheral
Configure . - . void GPIO_ConfigPinRemap(uint8_t port group, while the N32H47x_48x
GPIO pin \émd G_PIO_ConflgPlnRemap(ulnt32_t PortSource, uint8_t PinSource, uint32_t | NO series can be remapped separately for
. mpPin, FunctionalState Cmd) . . - -
remapping AlternateFunction) each port, the difference is very big,
please refer to the user manual and
SDK
Configure void . . . .
SPI NSS } AFIO_Conflg_SPI_NSS_MOdE(umtSZ NO N32I—_|47x_48x series add this
port mode _t AFIO_SPIX_NSS, uint32_t function
NSS_Mode)
Configure void AFIO_ConfiglOFilter(uint32_t N32H47x_48x series add this
10 filter ) Filter_Cycle) - NO function
cycle Y/
Configure void . .
FEMC - AFIO_Config_FEMC_NADV_Pin(uint | NO Eiiyggx_mx series add this
NADV pin 32_t NADV_Pin)
Configure void . .
EXTI - AFIO_Config_EXTI_Filter(uint32_t NO Eiiyggx_mx series add this
analog filter EXTI_Filter)
Configure void . .
XSPI XIP - AFIO_Config_XSPI_XIP_BigEndian( | NO Eiiyggx_mx series add this
data endian uint32_t Endian)
Configure void
XSPl hatf- | _ AFIO_Config_XSPI_HalfDuplexMode | NO N32H47x_48x series add this
uplex . function
(uint32_t HalfDuplex)
mode
ConfigurexS void . .
PI dual quad | - AFIO_Config_XSPI_DualQuadMode( | NO PSZHATX 48 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 = - - 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 ?ﬁgggx—“s" series add this
input 2_t InputEnable, uint32_t InputPin)
function
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
XxSP1 Non- void . .
XIPmode | - AFIO_Config_XSPI_BigEndian_Read( | NO ikl add this
read data uint32_t Endian)
endian
Configre
XSPI Non- void . .
XIPmode | - AFIO_Config XSPI_BigEndian_Write | NO ?ﬁgﬁ;x—“x series add this
write data (uint32_t Endian)
endian
Configure void . .
XSPI time - AFI10_Config_XSPI_TimeExtension(u | NO ?‘32H47X—48X series add this
- - - unction
extension int32_t Extension)
Configure void . .
xSPlhigh | - AFIO_Config_XSPI_NSS_HighTime( | NO fN32H.47X—48X series add this
- . unction
level time uint32_t clk)
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void
Enable port } AFIO_ConfigPinTol5V(GPIO_Module NO N32H47x_48x series add this
5V tolerance * GPIOx, 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 P32H47X—48X series add this
- unction
delay (FunctionalState cmd)
function
;anlgure void
SHRTIM ) AFIO_Config_SHRTIM_EXEV_Pin(u NO N32H47x_48x series add this
int8_t EXEV_Line, uint8_t PortSource, function
external . :
uint8_t PinSource)
event port
Configure void . .
EMC - AFIO_Config_EMC_Funtion(uint32_t | NO ?ﬁiﬁggx—“sx series add this
function EMC_fun, FunctionalState cmd)
Configure void AFIO_Set_ EMC_Cnt(uint32_t N32H47x_48x series add this
- NO -
EMC count cnt) function
Get EMC } uint32_t AFIO_Get_EMC_Cnit(void) NO N32I—_|47x_48x series add this
count 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.

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.

en Gl 5 (D IS

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
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 .
L Difference
API description . . API N
N32G45x series N32H47x_48x series consistent declaration
EXTI reset void EXTI_Delnit(void) void EXTI_Delnit(void) YES None
L void EXTI_InitPeripheral( EXTI_InitType* void EXTI_InitPeripheral(EXTI_InitType*
EXTlInitialize | pyry ypiStruct) 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
softgv%are void EXTI_TriggerSWint(uint32_t void EXTI_TriggerSWint(uint32_t YES input parameter
- EXTI_Line) EXTI_Line) EXTI_Lineis
interrupt s : .
different:
. . N32G45x series:
Get EXTI status EI;%_SItfﬁliJsel)EXTI_GetStatusFIag(u|nt32_t EI)azgrSItaEJsel)EXTI_GetStatusFIag(u|nt32_t YES EXTI_LINEO to
- - EXTI_LINE21
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N32H47x_48x

trigger source

EXTI_TSSEL_Line)

EXTI_TSSEL_Line)

;Le;ig EXTI \é(;glj_ IE)S;]Ig)CIrStatusFIag(ulnt?:Z_t \&Ejr IE)E;I;}Ig)cIrStatusFIag(u|nt32_t 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 - . . - N32G45x series:

interrupt pending \é(;glj_lE)S;]IaCIrITPendBlt(umtSZ_t \éc;é(_jr:i)lf;le_)CIrlTPendB|t(u|nt32_t YES EXTI_LINEO to

bit - - EXTI_LINE21

Select the - . . . . .

timestamp void EXTI_RTCTimeStampSel(uint32_t void EXTI_RTCTimeStampSel(uint32_t YES None

4.3.13SDI10O

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

Enable SDIO
clock output

void SDIO_EnableClock(FunctionalState
Cmd)

void
SDIO_EnableClock(FunctionalState
Cmd)

YES

None

Set SDIO power

void SDIO_SetPower(uint32_t
SDIO_PowerState)

void SDIO_SetPower(uint32_t
PowerState)

YES

None

Get SDIO power

uint32_t SDIO_GetPower(void)

uint32_t SDIO_GetPower(void)

NO

The return value is different:
N32G45x Series: 0x00, 0x02,
0x03

N32H47x_48x Series:
SDIO_POWER_OFF
SDIO_POWER_UP
SDIO_POWER_ON

Configure SDIO
interrupt

void SDIO_ConfigInt(uint32_t SDIO_IT,
FunctionalState Cmd)

void SDIO_ConfigInt(uint32_t Int,
FunctionalState Cmd)

NO

The first input parameter has
changed:

The N32H47x_48x series
does not support
SDIO_INT_CEATAF

39

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
Email: sales@nsing com sg



ay,
"'a NSING

nsing.com.sg
Enable SDIO void SDIO_DMACmd(FunctionalState void SDIO_DMACmd(FunctionalState VES None
DMA Cmd) Cmd)
Send SDIO void void
command SDIO_SendCmd(SDIO_CmdInitType* SDIO_SendCmd(SDIO_CmdInitType* YES None
SDIO_CmdInitStruct) CmdInitStruct)
Initialize sDI0 | VO/d void
command structs SDIO_InitCmdStruct(SDIO_CmdInitType | SDIO_InitCmdStruct(SDIO_CmdInitTy | YES None
* SDIO_CmdInitStruct) pe* CmdInitStruct)
Gets the
g??;]??: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 VES 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_InitDataStruct(SDIO_DatalnitType | SDIO_lInitDataStruct(SDIO_DatalnitTy YES None
* SDIO_DatalnitStruct) pe* SDIO_DatalnitStruct)
Gets the amount uint32 t
of outstanding uint32_t SDIO_GetDataCountValue(void) - . YES None
transfer data SDIO_GetDataCountValue(void)
Read data from
the receiving uint32_t SDIO_ReadData(void) uint32_t SDIO_ReadData(void) YES None
FIFO
\s/gr:ge':ﬁg to void SDIO_WriteData(uint32_t Data) void SDIO_WriteData(uint32_t Data) YES None
Gets the number
of words of F.IFO uint32_t SDIO_GetFifoCounter(void) uint32_t SDIO_GetFifoCounter(void) YES None
data to be written
or read
Enabled read wait void void
functi SDIO_EnableReadWait(FunctionalState SDIO_EnableReadWait(FunctionalState | YES None
unction
Cmd) Cmd)
The N32H47x_48x series is
void split into two functions
Start/stop read . . . void
wait SDIO_DisableReadWait(FunctionalState - NO SDIO_StopReadWait(void)
Cmd) void
SDIO_StartReadWait(void)
] . S N32H47x_48x series new
Stop read wait - void SDIO_StopReadWait(void) NO functions
) void void
?ezzf\l/s;irtentqr:)ile SDIO_EnableSdioReadWaitMode(uint32_ | SDIO_EnableReadWaitMode(uint32_t YES None
t SDIO_ReadWaitMode) ReadWaitMode)
) void void
sgnggzge the SD SDIO_EnableSdioOperation(FunctionalSt | SDIO_EnableSdioOperation(Functional YES None
ate Cmd) State Cmd)
The SD 1/0 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”a.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
. support CE-ATA devices
sending e Cmd)
The input parameters have
. . changed:
Get SDIO status g:g?gtaétlj_sA SGD)IO_GetFIag(umtSZ_t E::g)Status SDIO_GetFlag(uint32_t NO The N32HA7X_48x series
- g does not support
SDIO_FLAG_CEATAF
The input parameters have
. . changed:
ﬁ;t}rilj) ItC;tatus IS'\IIDTI(S)taIt$§ SDIO_GetIntStatus(uint32_t :rl?IJStatus SDIO_GetIntStatus(uint32_t NO The N32HA47x_48x series
P - does 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
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Qlear SDIo . void SDIO_ClIrIntPendingBit(uint32_t The N32H47.X—48X Seres
interrupt pending SDIO_IT) - NO was merged into
bit - SDIO_ClIrFlag
Send the uint32_t .
command and get | - SDIO_CmdShortResponsel(uint8_t NO ;\Lﬁiggg—wx serial new
R1 short response Cmd, uint32_t Arg, uint32_t timeout)
Send the uint32_t .
command and get | - SDIO_CmdShortResponse3(uint8_t NO ;\Lﬁiggg—wx series new
R3 short response Cmd, uint32_t Arg)
Send the uint32_t
;2";??2;‘ and get | _ SDIO__CmdLongResponse2(uint8_t NO ziiﬂgg SX _48x series new
response 9 Cmd, uint32_t Arg)
uint32_t .
Sst"fhg:‘gféi ;”d ; SDIO_CmdBlockLength(uint32. t NO P27 A8 serles new
g P BlockSize)
uint32_t .
Send CMD23 and - . N32H47x_48x series new
- SDIO_CmdBlockCount(uint32_t NO L=
get the response BlockCnt) functions
uint32_t .
Send CMD17 and - . . N32H47x_48x series new
- SDIO_CmdReadSingleBlock(uint32_t NO L=
get the response ReadAdd) functions
uint32_t .
Send CMD18 and - . . N32H47x_48x series new
- SDIO_CmdReadMultiBlock(uint32_t NO L=
get the response ReadAdd) functions
uint32_t .
S:{‘?hecxfi‘r‘] :e”d - SDIO_CmdWriteSingleBlock(uint32_t | NO PS2HA T A8x series new
g P WriteAdd)
uint32_t .
S:{‘?hecxfii :e”d - SDIO_CmdWriteMultiBlock(uint32_t | NO PS2HA T A8x series new
g P WriteAdd)
uint32_t .
Sst”?hec'r\gfii :e”d - SDIO_CmdSDEraseStartAdd(uint32_t | NO ?ﬁgﬁg—‘mx Series new
g P StartAdd)
uint32_t .
S:{‘?hecxfii je”d . SDIO_CmdSDEraseEndAdd(uint32 t | NO PS2HA T A8x series new
g P EndAdd)
uint32_t .
Send CMD35 and i . N32H47x_48x series new
- SDIO_CmdEraseStartAdd(uint32_t NO L
get the response StartAdd) functions
uint32_t .
Send CMD36 and - . N32H47x_48x series new
- SDIO_CmdEraseEndAdd(uint32_t NO L
get the response EndAdd) functions
S:tn ?hglr\gs?)ii:end - uint32_t SDIO_CmdErase(void) NO 'f\lﬁi?g;:_%x series new
Send CMD42 and | uint32_t NO N32H47x_48x series new
get a response SDIO_CmdLockUnlock(uint32_t arg) functions
S:tn ?hgxs%i;nd - uint32_t SDIO_CmdStopTransfer(void) NO Eii?gg?—‘lsx series new
Send CMD7 and ) uint32_t SDIO_CmdSelDesel(uint16_t NO N32H47x_48x series new
get the response RCA) functions
Send CMDO and - . N32H47x_48x series new
get the response - uint32_t SDIO_CmdGoldleState(void) NO functions
Send CMD8 and . - N32H47x_48x series new
get the response - uint32_t SDIO_CmdOperCond(void) NO functions
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 2‘5}%?2;?—48)( series new
response Arg)
Send ACMDE | uint32_t SDIO_CmdBusWidth(uint32_t | \ N32H47x_48x series new
respgnse BusWidth) functions
Send ACMD51 .
and get the ; uint32_t SDIO_CmdSendSCR(void) NO ;\L‘jflzcg'gr?;‘—“sx series new
response
Send CMD2and | _ uint32_t SDIO_CmdAlISendCID(void) | NO N32H47x_48x series new
get the response functions
Send CMD10and | uint32_t SDIO_CmdSendCID(uint16_t NO N32H47x_48x series new
get the response RCA) functions
Send CMD9 and } uint32_t SDIO_CmdSendCSD(uint16_t NO N32H47x_48x series new
get the response RCA) functions
Send CMD3 to
SD card to get . uint32_t SDIO_CmdSetRelAdd(uint16_t NO N32H47x_48x series new

response and
RCA

*pRCA)

functions
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Send CMD3 to uint32_t -
MMC cardand | - SDIO_CmdSetRelAddMmc(uint16._t NO fN32H47X—48X series new
unctions
get response RCA)
Send CMD13and | uint32_t SDIO_CmdSendStatus(uint32_t NO N32H47x_48x series new
get the response Arg) functions
:ﬁg%eAt(fh'\gDm : uint32_t ) ) NO N32I—_|47x_48x series new
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_GetCmdRespl(uint8_t NO N32H47x_48x series new
error status Cmd, uint32_t Timeout) functions
Get R2 response } uint32_t SDIO_GetCmdResp2(void) NO N32I—_I47x_48x series new
error status functions
Gets R3 response . . N32H47x_48x series new
erTor status - uint32_t SDIO_GetCmdResp3(void) NO functions
ngotr:‘szzfmr . uint32_t SDIO_GetCmdResp6(uint8_t | N32H47x_48x series new
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 GP1O module section of the user manual.

4.3.151WDG

The main differences in the IWDG (Independent Watchdog) module are as follows:
1. The N32G45x series does not support freeze functionality, while the N32H47x_48x 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
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:

API name Is the
API description ] ] AP Difference declaration
N32G45x series N32H47x_48x series consl
stent
Set the . . s void
IWDG_PREDIV ngéw\?vﬁfxg:fs‘;nf'g(“'mlﬁ—‘ IWDG._WriteConfig(IWDOG_WRITE_CONF | YES | None
and IWDG_RELV - IG IWDG_WriteAccess)
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registers to write
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
Enable IWDG freeze | - void IWDG_Freeze_Enable(FunctionalState NO N32G45x series does
Cmd) not have this API
. FlagStatus
Get IWDG status 'I:\:sgDséa“F’i"AVé)DG—GetStatUS(“'”tlﬁ—t IWDG_GetStatus(IWDG_STATUS_FLAG YES | None
- IWDG_FLAG)

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 APBL 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

interrupt flag

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
fs:cttg;efgrr%%lvmlon void WWDG_SetPrescalerDiv(uint32_t void WWDG_SetPrescalerDiv(uint32_t VES 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
The N32G45x input
. . . . value is 7bit, and the
Set counter value void WWDG_SetCnt(uint8_t Counter) void WWDG_SetCnt(uint16_t Counter) NO N32G47x_48x input
value is 14bit
e wwios T T,
function was void WWDG_Enable(uint8_t Counter) void WWDG_Enable(uint16_t Counter) NO N32G47x 4'8X input
enabled value is 14bit
Gets the WWDG
Wake up Early FlagStatus WWDG_GetEWINTF(void) FlagStatus WWDG_GetEWINTF(void) YES None
interrupt flag
Clear the WWDG
Wake Up Early void WWDG_CIrEWINTF(void) void WWDG_CIrEWINTF(void) 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:

nsing.com.sg

APl name

OB_IWDG, uint16_t OB_STOP, uint16_t
OB_STDBY)

option_byte2_nBOOTO, uint32_t
option_byte2_nBOOT1,\

API description Is th_e API Difference declaration
N32G45x series N32H47x_48x series consistent
void FLASH_SetLatency(uint32_t void FLASH_SetLatency(uint32_t N32H47x_48x series
Set 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 VES None
command FLASH_iCache) FLASH_iCache)
Set FLASH . . -
roqrammin void FLASH_SetSMPSEL Status(uint32_t } NO N32H47x_48x series
quge g FLASH_smpsel) don’t have this API.
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 | - . N32H47x_48x series
status FlagStatus Flash_GetLockStatus(void) NO new functions
Option byte . . . N32H47x_48x series
unlock - void Option_Bytes_Unlock(void) NO 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
N32G45x page size:
FLASH erase FLASH_STS 30 FLASH_STS - 2KB
one page FLASH_EraseOnePage(uint32_t FLASH_EraseOnePage(uint32_t YES N32H47x_48x page
Page_Address) Page_Address) o —
size: 8KB
eFr';SAeSH 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 data0,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 )
FLASHROW | - FLASH_RowProgram(uint32_t address, NO Ee?\’i';j‘n?éi—:fsx 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 byt.e area
uint32 t programming difference
Programming . . = is large, it is
Option byte area opt!on_byte_lwdg_slgep, uint32_t recommended to refer to
option_byte_data0, uint32_t
option_byte_datal) Demo to understand the
FLASH_STS FLASH_STS use
FLASH_EnWriteProtection(uint32_t FLASH_EnWriteProtection(uint32_t YES
FLASH_Pages) FLASH_Pages)
FLASH_STS
Etﬁg:—g};ﬁﬁ UserOB(uint16_t FLASH_ProgramOB_RU2U3(uint32_t
= d = option_byte_rpd2, uint32_t NO
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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

nsing.com.sg

- FLASH_ProgramOB_CCMSRAM(uint32_t NO
option_byte CCMSRAM)
Set ELASH L1 FLASH_STS FLASH_STS
Read protection FLASH_ReadOutProtectionL1(FunctionalS | FLASH_ReadOutProtectionL1(FunctionalSt | YES None
P tate Cmd) ate Cmd)

Enable FLASH FLASH_STS FLASH_STS

L2 read FLASH_ReadOutProtectionL2_ENABLE( FLASH_ReadOutProtectionL2_ENABLE(v | YES None

protection void) 0id)

Gets the status of

option byte area uint32_t FLASH_GetUserOB(void) uint32_t FLASH_GetUserOB(void) YES None

USER1

S:ttlf);hﬁjttjt:;:f ) FlagStatus FLASH_GetUser2(uint32_t NO N32H47x_48x series

USER2 option_byte_bit) new functions

S:ttlf);hﬁjttjt:;:f ) uint32_t _ _ NO N32H47x_48x series

DATAO FLASH_GetOptionBytes_Data0(void) new functions

Sﬁi;hg;::t:rz:f ) uint32_t ' _ NO N32H47x_48x series

DATAL FLASH_GetOptionBytes_Datal(void) new functions

\(/;v?itteFLrﬁtigion uint32_t uint32_t YES None

statusp FLASH_GetWriteProtectionSTS(void) FLASH_GetWriteProtectionSTS(void)

223%?2”@332 ® | Flagstatus FlagStatus YES None

status FLASH_GetReadOutProtectionSTS(void) FLASH_GetReadOutProtectionSTS(void)

Get L2 status of FlagStatus FlagStatus

;f:g grotectlon (lj:;_ASH_GetReadOutProtectlonLZSTS(v0| FLASH_GetReadOutProtectionl 2STS(void) YES None

Get Obtain the

FlagStatus FlagStatus

prefetched buffer | £ ASH_GetPrefetchBufSTS(void) FLASH_GetPrefetchBUfSTS(void) YES None

Sr%tg';;ﬁri'i:g FLASH_SMPSEL ) NO N32H47x_48x series

mode status FLASH_GetSMPSELStatus(void) don’t have this API
FLASH _IT ERROR—F
LASH_INT_ERR
N32H47x_48x series

Configure void FLASH_INTConfig(uint32_t void FLASH_INTConfig(uint32_t YES ﬁﬁ%a;aTﬁtfrECCl

FLASH interrupt | FLASH_INT, FunctionalState Cmd) FLASH_INT, FunctionalState Cmd) FLASHZINT:JS
FLASH_INT_ECC2
FLASH_INT_DECC
FLASH_INT_RPADD
N32H47x_48x series
add parameters:
FLASH_FLAG_ECCI1E
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 YES 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

Clear FLASH void FLASH_ClearFlag(uint32_t void FLASH_ClearFlag(uint32_t VES N32H47x_48x series

status FLASH_FLAG) FLASH_FLAG) add parameters:

45

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
Email: sales@nsing com sg



ay,
"'a NSING

nsing.com.sg

FLASH_FLAG_ECCIE
RR

FLASH_FLAG_JSERR
FLASH_FLAG_RTPKE

YERR
FLASH_FLAG_ECC2E
RR
FLASH_FLAG_DECC
RDF
FLASH_FLAG_DECCE
RR
FLASH_FLAG_RPAD
DERR
gz:uELASH FLASH_STS FLASH_GetSTS(void) FLASH_STS FLASH_GetSTS(void) YES None
\éﬂgg 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
\?Vfitt;hergtgc'\t’i'on ) uint32_t NO N32H47x_48x series
statusp CCM_GetWriteProtectionSTS(void) new functions
CCM erase - void CCM_Earse_Unlock(void) NO N32H47X.—48X seres
unlock new functions
Enabled CCM } void CCM_EarseEN(void) NO N32H47x__48x series
erase new functions
Gets CCM erase : FlagStatus CCM_EarseSTS(void) NO N32H47x__48x series
status new functions
Configure the - void CCM_ModeSet(FunctionalState Cmd) NO N32H47X.—48X seres
CCM mode new functions
Set XSPI . . -
decryption } void XSPI_'DESRangeSet(umt32_t NO N32H47x__48x series
start_add,uint32_t end_add) new functions
address range
jg(t:r';f)i\i/loi : void FEMC_DESRangeSet(uint32_t NO N32H47x_48x series
address range start_add,uint32_t end_add) new functions
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 ?eii';‘j;éi—éfsx series
decryption KEY
. . N32H47x_48x series
Set JTAG Seal - void Jtag_SealSet(FunctionalState Cmd) NO 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 N32':47X.—48X series
UID 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{woid)

[

FLASH_STE state value:

4% TUEART Init 4/

Llog_imit{l:

configure Test start!\z\n");

Controller */

gram Erase

the Opticn Byte Progzam Erase Comtroller A/

Option_Bytes Tnlock

Erase Option page 4/

:t,ate_value- = ELPEE_E:‘;:;OBI:] B

ifi{state_value — FLAEH EOP)

FLASE (E_STOEY WORET,FLASE_0B_IWDG_STOE_WOFRZ, FLASH_COB_IWDS_STIEY NWOFRZ,Y
FLASH QB_IWDG_SLEEE MOFRZ, 055, [xAR) ;

ifi{state_value =— FLASH EOP)
i

state _value = FLASH EnWriteProtection(FLASH WRE_ PagesdZtodd)

ifi{state_value =— FLASH EOP)
[

state_value = FLASH Program0E_WUZ03(FLASE_CB_RDPZ_DISAELE, FLASE_OBZ_WEOOT(_SET, FLASE_[BZ
FLASH_CBZ KSWBOOTU_SET, ELASE (BZ_FLASHEEOCT SET, [

if(state_wvalue == FLRSH_EOP)
[
state_walue = FLASH Program(F OCMSBRM(CCMSBRM BST KEBRSE) 7

if{state_value == FLASH EOF)
[
log_info("Cption Bybe configure OE!\z\n"):
1
else
[
log_info{"Option Byte configure failed!\z\n"):
1
1
else
[
log_info("Option Byte srase failed!ir\n"):
1

while (1)
[
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:

o API name Is the API . )
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* YES None
interrupt priority NVIC_InitStruct) NVIC_InitStruct)
%‘ggrfr'gut“f/e wor | Void NVIC_SetVectorTable(uint32.t void NVIC_SetVectorTable(uint32_t VES None
Pt ve 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)
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Configure systick
clock source

void SysTick_CLKSourceConfig(uint32_t
SysTick_CLKSource)

void SysTick_CLKSourceConfig(uint32_t
SysTick_CLKSource)

YES

None

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.

USARTX, uint32_t Data)

USARTX, uint32_t Data)

APl 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
Initialize USART \l/JOSIi\RT Structinit(USART_InitType* void USART_StructInit(USART_InitType* YES N32H47x_48x add
struct USART Ini tStruct) - P USART_InitStruct) OverSampling parameter
void . . .
Initialize USART | USART Clockinit(USART Modulex | V0id USART—C'OCK";'t(LJSART—"de”'e
clock USARTx, USART _ClockInitType* USARTX, USART_ClockinitType YES None
USART Clocklnitgtruct) USART_ClockInitStruct)
- void void
ICT:)t(;ihsi?ugtSART 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
) ) . void USART_ConfigInt(USART_Module* USART_INT_TXFTE
Sg"Af'Fg#rfmerm . 3222%(:;2@2'”:(SSSAAETT—I'\SOT"“'G USARTX, uint32_t USART_INT, YES USART_INT_RXFTE
P Functiona;IState cm d) - FunctionalState Cmd) USART_INT_RXFEE
USART_INT_TXFEE
USART_INT_RXFFE
USART_INT_TXFFE
void void
Enable USART | USART_EnableDMA(USART Module | ;s AT EnapleDMA(USART Module*
DMA * USARTX, uint32_t USARTX, uint32_t USART DMARe YES None
USART_DMAReq, FunctionalState ol o - a.
Cmd) FunctionalState Cmd)
void . "
Set USART node USART _SetAddr(USART Module* void USAR‘_I'_SetAddr(USART_ModuIe YES None
address USARTX, uint8_t USART Addr) USARTX, uint8_t USART_Addr)
void 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 e ameovlaleUPCSART_ | 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 -
Set LIN mode USART_EnableLIN(USART Module* | V0l USART—E'?ab";L'N(USART—M"d”'e* YES None
USARTX, FunctionalState Cmd) USARTX, FunctionalState Cmd)
void . .
Send data USART _SendData(USART Modulex | YOId USART_SendData(USART_Module YES None
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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* \(JosldA;J?ART_SendBreak(USART_ModuIe YES None
X)
USARTX)
void void
S_et Protection U*SART_SethardTlme(USART_ModuI USART_SetGuardTime(USART Module* YES None
time e USARTX, uint8_t USARTX, uint8_t USART GuardTime)
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_EnabIeSmart(;ard(USART_Mo USART_EnabIeSr_nanCard(USART_ModuIe YES None
dule* USARTX, FunctionalState Cmd) * USARTY, FunctionalState Cmd)
void .
void
zi(s:ﬂage:grgs l’\JA?J'glﬁ-er: EeStSAnlgl'r:(C?:TnNcﬁgr::I(Sl,Jt;ﬁRT_ USART_SetSmartCa_rdNACK(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* USARTX, FunctionalState Cmd) e* USARTX, FunctionalState Cmd)
void .
. ] void
Set infrared USART_ConfigirDAMOde(USART_M | (;sART ConfigitDAMode(USART Module | YES None
power mode odule* USARTX, uint32_t * USARTY, uint32_t USART_IrDAMode)
USART_IrDAMode) ' - -
Set infrared void void
mode USART_EnabIe_IrDA(USART_ModuIe* USART_EnabIe!rDA(USART_ModuIe* YES None
USARTX, FunctionalState Cmd) USARTX, FunctionalState Cmd)
N32H47x_48x add
parameters:
USART_FLAG_FELOSE
USART_FLAG_NELOSE
Getthe USART | Hlagstatus FlagStatus Bgﬁg{tﬁg_g%og
status U*SART_GetFlggStatus(USART_ModuI USART_Ge_tFIagStatus(USART_ModuIe* YES USART FLAG TXET
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:
SEZrRTﬂag USART _CIrFlag(USART Module* ‘L’Jos'ig?fikgz'”?ags(xgﬁffxé’;’”'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 ;\lljizcgg:?_mx 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_Module USART_GetIntStatus(USART_Module* YES USART_GetFlagStatus
* 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_ClIrIntPendingBit(USART_Mo | - NO the USART_ClrFlag

pending bit

dule* USARTX, uint16_t USART_INT)

function
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Set USART Idle void N32HA47x_48x series new
frame - USART_IdleFrameSet(USART_Module* NO functions
USARTX,FunctionalState Cmd)
USART pin . . . .
interchangeabilit | - void USART_P_lnSWapSet(USART_ModuIe NO N32I-_|47x_48x series new
y USARTX,FunctionalState Cmd) functions
Set the start time void .
of the USART - USART _CfgDriverAssertTime(USART Mo | NO ﬁiﬁgﬁ—“gx SEres new
drive dule* USARTX,uint32_t Time)
Configure void .
USART drive - USART _CfgDriverdeassertTime(USART M | NO ﬁiﬁgﬁ—“gx Series new
deassert time odule* USARTX,uint32_t Time)
Set the polarity void .
of the USART - USART _DriverPolaritySet(USART Module | NO R'Jiiggg;‘—“gx Series new
drive * USARTX,FunctionalState Cmd)
. void .
;eg dléSART drive | _ USART_DriverModeSet(USART Module* | NO Rii;'gg:—“sx SEries new
USARTX,FunctionalState Cmd)
void .
Sgtta%?SAc;E FEF | . USART FEFDiscardSet(USART Module* | NO ;\ﬁggz:_mx series new
USARTX,FunctionalState Cmd)
void .
D USARTNEF | - USART NEFDiscardSet(USART Module* | NO foZAT ABx series new
USARTX,FunctionalState Cmd)
void .
Sgtta%?SAc;E PEF | . USART _PEFDiscardSet(USART Module* | NO ;\ﬁggz:_mx 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 ?l‘lizcggzg‘—“sx Series new
TXFIFO * USARTX)
Get the number uint32_t .
of valid USART | - USART_GetRxFIFO_Num(USART Module | NO ?l‘lizcggzg‘—“sx Series new
RXFIFO * USARTX)
Configure void .
USART RXFIFO | - USART_CfgRxFIFOThreshold(USART Mo | NO ;\lljizcgg:?_mx Series new
threshold dule* USARTX,uint32_t threshold)
Set USART void .
TXFIFO - USART_CfgTxFIFOThreshold(USART Mo | NO ;\lljizcgg:?_mx SEries new
threshold dule* USARTX,uint32_t threshold)
Clear USART ) void USART_CIrFIFO(USART_Module* NO N32H47x_48x series new
FIFO USARTX) functions
void .
ﬁf;gmﬁz ; USART_FIFOModeSet(USART Module* | NO ;\ﬁ;:g;:_mx series new
USARTX,FunctionalState Cmd)
void .
fsreatmLéSvaStE Idle USART _IdleFrameWidthSet(USART Modu | NO R'Jiigggsx—“sx series new
le* USARTX,uUint32_t Width)
Configure void )
USART receive | - USART_CfgRTOWidth(USART_Module* | NO Eﬁi{?ﬁ;ﬁ-“sx series new
timeout USARTX,uint32_t Width)

The following diagram compares the "Interrupt™ example project code for the USART module between the
N32G45x series (left) and the N32H47x_48x series (right):
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EPIDJ?D'xquna\:JDn() :

* . USART

23 startup_n32hd7d.s

6 startup_n32hd7s.s

4 startup_n32hi2.s

] startup_n32h487.s
B sl

[ system_n32n47x_48x.c
LB o

misc.c
n32h4Te_48x_flash.c
n32h4Te_48x_rec.c

USART_InitStru
USART_InitStructure.WordLength
USART_InitStructure.StopBits
USART_InitStructure.Parity :
USART_InitStructure.HardwareFlowControl = USART_HECTRL NONE:
USART_InitStructure.Mode

*-Configure U JJM 2.
USART_Init (USAR - Inicstructure):
USART Init (USARTZ, ;UEART " Initstructure):

+-Enabl
USART_Co ﬁfxgl‘m(USARTy USART_INT_RXDNE, -ENABLE) ;

ive and Transmit interrupts.*

- \USART_ConfigInt (USARTY, - USART_INT_TXDE, -ENABLE) ;

+Enabl
USART_Co

nsmit-interrupts.*
NT_RXDNE, -ENRBLE) ;

1
- USART_( Cmnghcmsmuz USART INT_TXDE, - ENABLE) ;

*-Enable -the ‘USARTY and USARTz *

USART_Enable (USARTy, ‘ENASLE) ;

- ‘USART_Enable (USARTZ, ‘ENABLE) ;

*Wait
while (RxCounter2 <

until -end of transmission from USARTY to -USARTZ:*/
RxBuffersize2)

= USART_MODE_RX. | ‘USART_MODE_TX:

RCC_Configuration()

NVIC-configu
NVIC_Configuration(

nsing.com.sg

ration-*

)i

GPIO-porcs -+

EFIDﬁCD'\iiqnaLm'\l

*USARTY -and -USART:

USART_InitStructuze.
USART InitStructure.
USART InitStructure.
USART InitStructure.

USART InicStructure

DSART Tnitstructure.
e —

* - Configu

USART_Init tUEARTy
USART Inic(USARTZ,

):

2z -configuration. *
BaudRate
WordLength
StopBits

115200;
USART_I
USERT_STE:
Parity USART_PE,
dwareFlowContzol = USART EECTRL NONE:

versampling USART_1eOVER;

Mode ="USART MODE_RX | USART_MODE_TX:

Oversampling
configuration

rrupts.*
xxnm: NABLE) ;

" GUSART Iucscmcumy
SUSART InitsStructure):

GSART ComfigTnt (USARTy, USART NI TXDE, FNASLE)

nable -USARTz -Rec
USART_ConfigIn (USARTz, ‘USART_INT_RXDNE,ENASLE) ;
USART ConfigInt (USARTz, USART INT TXDE,ENABLE):

Enable -the -US;

USART_Enable (USARTY,

USART Enable (USARTZ,

Wait -uncil-end-o:
while. lkaDJ‘l\:ax
«

eive and Transmit-interrupts *

ENRBLE) ;

£ crans

sion-from USARTY-to USARTZ -*

-< RxBuffersizez)

T_RXDNE) !

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
consistent

Difference declaration

Configure DBG
peripheral

void DBG_ConfigPeriph(uint32_t
DBG_Periph, FunctionalState Cmd)

void DBG_ConfigPeriph(uint32_t
DBG_Periph, FunctionalState Cmd)

NO

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
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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_I2C4SMBUS_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
DBG_GTIM5_STOP
DBG_GTIM6_STOP
DBG_GTIM7_STOP
DBG_GTIM8_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
GetMCU 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

4321RTC

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 | £y ynitstruct) RTC_InitStruct) YES None

Initialize RTC void RTC_StructInit(RTC_InitType* void RTC_StructInit(RTC_InitType* YES None

struct RTC_InitStruct) RTC_InitStruct)
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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:g;émt'ahza“on void RTC_ExitInitMode(void) void RTC_ExitInitMode(void) YES None
Wait for . . . .
synchronization ErrorStatus RTC_WaitForSynchro(void) ErrorStatus RTC_WaitForSynchro(void) YES None
ErrorStatus .
Enable reference - RTC_EnableRefClock(FunctionalState NO N32G45x series does
clock cmd) not have this API
Enable bypass void void
shadow r)épister RTC_EnableBypassShadow(FunctionalState | RTC_EnableBypassShadow(FunctionalSta | YES None
9 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
;?:Scatti: time \Iggllc(': R_I'_E%E';'tmif)ts"“c“mt(RTC—T'meType RTC_TimeStructInit(RTC_TimeType* YES None
- RTC_TimeStruct)
. . . void RTC_GetTime(uint32_t
Acquisition time \éOT'g Rﬁ%;?.et-gwq5$ém%2n—ég; E&)F ormat, RTC_Format, RTC_TimeType* YES None
- P - RTC_TimeStruct)
gjebt:et:c?n d value uint32_t RTC_GetSubSecond(void) uint32_t RTC_GetSubSecond(void) YES None
ErrorStatus RTC_SetDate(uint32_t ErrorStatus RTC_SetDate(uint32_t
Set date RTC_Format, RTC_DateType* RTC_Format, RTC_DateType* YES None
RTC_DateStruct) RTC_DateStruct)
Initialize date void RTC_DateStructInit(RTC_DateType* void RTC_DateStructInit(RTC_DateType* VES None
structure RTC_DateStruct) RTC_DateStruct)
void RTC_GetDate(uint32_t RTC_Format, void RTC_GetDate(uint32_t RTC_Format,
Get date RTC_DateType* RTC_DateStruct) RTC_DateType* RTC_DateStruct) YES None
L - . " void
;?I,'S;Ilﬁ: date ;;OT'?: Rggggﬁsif)tructlmt(RTC_DateType RTC_Date_Struct_|Initializes(RTC_DateT YES None
- ype* RTC_DateStruct)
void RTC_SetAlarm(uint32_t RTC_Format, void RTC_SetAlarm(uint32_t
Set alarm uint32_t RTC_Alarm, RTC_AlarmType* RTC_Format, uint32_t RTC_Alarm, YES None
RTC_AlarmStruct) RTC_AlarmType* RTC_AlarmStruct)
Example void void
Initialize the RTC_AlarmStructInit(RTC_AlarmType* RTC_AlarmStructInit(RTC_AlarmType* YES None
alarm structure RTC_AlarmStruct) RTC_AlarmStruct)
Get an alarm void RTC_GetAlarm(uint32_t RTC_Format, | void RTC_GetAlarm(uint32_t
clock uint32_t RTC_Alarm, RTC_AlarmType* RTC_Format, uint32_t RTC_Alarm, YES None
RTC_AlarmStruct) RTC_AlarmType* RTC_AlarmStruct)
Enable alarm ErrorStatus RTC_EnableAlarm(uint32_t ErrorStatus RTC_EnableAlarm(uint32_t VES None
RTC_Alarm, FunctionalState Cmd) RTC_Alarm, FunctionalState Cmd)
. . . void
_ void RTC_Con.flgAIarmSubSecond(u|nt32_t RTC_ConfigAlarmSubSecond(uint32_t
Configure the RTC_Alarm, uint32_t
— ’ — . RTC_Alarm, uint32_t YES None
alarm sub-second | RTC_AlarmSubSecondValue, uint32_t RTG AlarmSubs dval int32
RTC_AlarmSubSecondMask) —AlarmSubSecondValue, uint32_t
— RTC_AlarmSubSecondMask)
. . uint32_t
ngs;hceoﬁlc?rm ;|$tc3Zﬂtlg;():_GetAlarmSubSecond(u|nt32_t RTC_GetAlarmSubSecond(uint32_t YES None
- RTC_Alarm)
Gonfigure the void RTC_ConfigWakeUpClock(uint32_t | void RTC_ConfigWakeUpClock(uint32_t | e None
source RTC_WakeUpClock) RTC_WakeUpClock)
Sgh;’::rv;’;zz 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) ET(é)_EnableWakeUp(FunctionaIState YES None
- m
. . . . . void
) void RTC_ConfigDayLightSaving(uint32_t ) . . .
Configure day- RTC DayT_ighthvin{] ugint32 t o - RTC_ConfigDayLightSaving(uint32_t YES None
light save - L - RTC_DayLightSaving, uint32_t
RTC_StoreOperation) ]
- RTC_StoreOperation)
oG:;rzltjirnggcor ds uint32_t RTC_GetStoreOperation(void) uint32_t RTC_GetStoreOperation(void) YES None
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Configure RTC void RTC_ConfigOutput(uint32_t \F/g((j; Rg C_Conflgg)zu thut(uint32_t VES N
Output RTC_Output, uint32_t RTC_OutputPolarity) -Output, uint32_t one
- ' - - RTC_OutputPolarity)
Configure RTC : void RTC_EnableOutput2(FunctionalState NO N32G45x series does
Output2 Cmd) not have this API
void -
Enable the - RTC_EnableTampOutput(FunctionalState NO N32G45x Series does
amper output Cmd) not have this API
Enable void void
. RTC_EnableCalibOutput(FunctionalState RTC_EnableCalibOutput(FunctionalState YES None
calibrating output
Cmd) Cmd)
Configure void RTC_ConfigCalibOutput(uint32_t void RTC_ConfigCalibOutput(uint32_t VES None
calibration output | RTC_CalibOutput) RTC_CalibOutput)
ErrorStatus ErrorStatus
Configure RTC_ConfigSmoothCalib(uint32_t RTC_ConflgSmo_otthhb(u|nt32_t
. ; . RTC_SmoothCalibPeriod,
smooth RTC_SmoothCalibPeriod, uint32_t LiNt32 t RTC SmoothCalibPlusPulses YES None
calibration RTC_SmoothCalibPlusPulses, uint32_t uint32 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 timestam RTC_Format, RTC_TimeType* RTC_Format, RTC_TimeType* VES None
P RTC_StampTimeStruct, RTC_DateType* RTC_StampTimeStruct, RTC_DateType*
RTC_StampDateStruct) RTC_StampDateStruct)
t(isr?fetsr::m uint32_t uint32_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 Zﬂztsriﬁtf)?fg: tsie; cgﬂg_and
Configure RTC_ConfigSynchroShift(uint32_t RTC_ConfigSynchroShift(uint32_t NO seconds. For
synchronous shift | RTC_ShiftAddFS, uint32_t RTC_ShiftAdd1S, uint32_t , -
RTC_ShiftSubls) RTC_ShiftSubFS) N32HA7x_48x, it adds
= = 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
; h X NO compared to the
interrupt FunctionalState Cmd) FunctionalState Cmd) g
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_CltFlag(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
Clear the . P . P additional feature
interrupt pending \éﬂlc(i: R’ILC_:I_SCIHntPendlngB|t(U|nt32_t \éc_)llc(i: RILC_:FSCIrIntPendmgB|t(umt32_t 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 modules in the N32G45x series are separate, and their drivers are also separate. However, in the N32H47x_48x series, the BKP and RTC
modules are merged together, and their drivers are also combined. Therefore, the function names and parameters related to BKP differ between the N32G45x

and N32H47x_48x series.

Configure the void RTC_TamperTriggerConfig(uint32_t .
tamper triggering | - RTC_Tamper, uint32_t NO ,'i,stﬁ 3?;;?::;?085
mode RTC_TamperTrigger)

Intrusion enable void BKP_TPEnable(FunctionalState Cmd) void RTC_TamperCmd(uint32_t NO Only one pin of the

RTC_Tamper, FunctionalState NewState)

N32G45x supports
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tamper detection; The
N32H47x_48x has 3
pins support tamper

detection

g?]:fggft;?e : void RTC_TamperFilterConfig(uint32_t NO N32G45x series does

P RTC_TamperFilter) not have this API
count
Configure the void .
tamper sampling - RTC_TamperSamplingFreqConfig(uint32_ | NO N32G45x SEres does

. not have this API

frequency t RTC_TamperSamplingFreq)

] void -
Ci?]nflrgtcjfrg:a;nper - RTC_TamperPinsPrechargeDuration(uint3 | NO r':l:tzg ﬁﬁiir:igldoes
pinp g 2_t RTC_TamperPrechargeDuration)

Enable
timestamp void .
triggers the - RTC_TimeStampOnTamperDetectionCmd | NO r':l:tzg ﬁﬁiir:igldoes
tamper detection (FunctionalState NewState)
event
Enable tamper void - N32G45x series does
pull-up - RTC_TamperPullUpCmd(FunctionalState NO not have this API
NewState)
Enable tamper . . . void RTC_EnableTampErase(uint32_t .
erases the backup void BKP_Con_flgTPLeveI(u|nt16_t RTC_Tamper_Erase, FunctionalState NO N32G45x Series does
> BKP_TamperPinLevel) not have this API
register NewState)
Enable tamper void .
activation - RTC_TamperTAMPTSCmd(FunctionalSta | NO N32G45x SEMes 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)
ﬁets bt_rle tamper FlagStatus BKP_GetTEFlag(void) EI_Ie}%StgtLuAs\gTC_GetFIagStatus(ulnt32_t NO Only one pin of the
ag bi — ) N32G45x supports
Clear the tamper - . . . tamper detection; The
flag bit void BKP_CIrTEFlag(void) void RTC_ClrFlag(uint32_t RTC_FLAG) NO 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_BKUPRgW rite(uint8_t 16bit backup registers;
. - : . NO The N32H47x_48x has
register BKP_DAT, uint16_t Data) register_num, uint32_t Data) .
20 32bit backup
registers
The N32G45x has 42
Read backup uint16_t BKP_ReadBkpData(uint16_t uint32_t RTC_BKUPRgRead(uint8_t o 16bit back.p redisters:
register BKP_DAT) register_num) € o X_foX Nas
- - 20 32bit backup
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).

55

NSING Technologies Pte. Ltd.

Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
Email: sales@nsing com sg



5} NSING

nsing.com.sg

o it oD 5 Main program.
3 109
/*1< At this stage the microcontroller clock setting is already configured, B 1t main (void)
this is done through SystemInit() function which is called from startup 11 8t
file (startup_n32g45x_xx.s) before to branch to application main. 12 g /*1< At this stage the microcontroller clock setting is already configured,
To reconfigure the default setting of SystemInit() function, refer to 113 this 15 done through SystemInit() function which is called from startup
system_n32gd5x.c file 114 file (startup_n32hd7x_48x_xx.s) before to branch to application main.
*/ 115 To reconfigure the default setting of SystemInit() function, refer to
/* Initialize LEDs on n32g45x-EVAL board */ 116 system n32hd7x_d8x.c file
LEDInit (LEDl_PORT, LED1_PIN); 117 Y " "
LEWff(LEDl PORT LED1 _PIN) ; 118 /* Initialize USART */
/* Initialize USART,TX: PC10 RX: PCl1*/ 1;3 log_init(); Aml
fog. is1tO) s 1 log_info("\r\r it \r\n");
i, )i . 121 /* RIC date time alarm default valuet/
log_info("RTC Init"); 122 RTC_DateAndTimeDefaultVale () ;
/* RIC date time alarm default value*/ 123 /* Enable the PWR clock */
RTC_DateAndTimeDefaultVale(); 124 RCC. r.mblenvaueziphcu(ncc APBl_PERIPH_PWR, ENABLE);
/* Enable the PWR clock */ 125 /* Allow access to RTC
RCC_EnableAPB1PeriphClk (RCC_APB1_PERIPH_PWR | RCC_APB1_PERIPH_BKP, ENABLE); 126
127 if (USER_WRITE_BKP_DAT1 DATA != RTC_BkuPRgRead(.)) ]
RCC_ClrFlag() ; 128 &
/+ Rllow access to RIC +/ 129 /* BIC clock source select */
130 i . CLKs :_CLK_SRC_TYPE_LSE, true, false))
ETC] (
132 RTC, Pu:ulercnnﬂq().
133 log_info("\r\n RTC configured )i
/* Backup data register value is not correct or not yet programmed (when 134 7% RAIngt S0 by Galues antunedihy! tha:sension: tha iypaitariined v
the first time the program is executed) */ 135 RTC_DateRegulate() ;
log_info("\r\n\n RTC not yet configured...."); 136 RTC_TimeRegulate() ;
/* RTC clock source select */ 137 SRCTRMUPRGM:Lta (1, DRKR WRITE SKR RAFL TATA))
RTC_CLKSourceConfig (RTC_CLK_SRC_TYPE_LSE, true, true); 138 log_info("\r\n RIC )
RTC_PrescalerConfig() ; 138 )
log_info("\r\n RTC configured...."); 140 else
/* Adjust time by values entered by the user on the hyperterminal */ 141 g . .
RTC_DateRegulate () ; 142 log_info("\r\n RTC Init Faile\r\n");
RTC_TimeRegulate () ; Ml i
BEP_WritaRkpDAtA (RKP_UATL, USKR WRITE BEP_DAT1 DATA); 145 £ /* Configure the PAll pin to generate an EXTI interrupt
} . s | in which the calendar value is printed (externally feed
/* Configure the PAll pin to generate an EXTI interrupt 147 the 1HZ signal output on PC13 to PAll to produce a 1s EXTI interrupt)+/
in which the calendar value is printed (externally feed 148 EXTI_C1rITPendBit (EXTI_LINE?) ;
the 1HZ signal output on PC13 to PAll to produce a 1s EXTI interrupt)*/ 143 EXTI_PA7_Configuration() ;
EXTI_PA7_Configuration() ; 150 /* Calibrate output 1Hz signal */
EXTI_ClrITPendBit (EXTI_LINET) ; 151 RTC_ConfigCalibOutput (RTC_CALIB_OUTPUT_1HZ) ;
/* Calibrate output 1Hz signal 152 /* Calibrate output config,push pull *7
RTC_ConfigCalibOutput (RTC_CALIB_OUTPUT_1HZ) ; 183 RTC_ConfigOutputType (RTC_OUTPUT_PUSHEULL) ;
/% Calibrate: cutput config,push pull 47 154 /* Calibrate output enable*/
RTC_ConfigOutputType (RTC_OUTPUT_PUSHPULL) ; 125 ‘;’5-5":1"5‘:““’8:{?“‘ = v
/* Calibrate output enable*/ :5.‘; ﬂi:n °)‘.\““ Ay ead iy
RTC_EnableCalibOutput (ENABLE) ; 2600 [ Z
log_info("\r\n RTC Config en r)i 159 L
lle o) ~ K < I E———
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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 usbh_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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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.

APl name

Enable,
Comparison
value, Output
polarity,
Complementary
output polarity,
Output idle state,

TIM_OCInitStruct)

TIMX, OClInitType*
TIM_OCInitStruct)

API description Is th_e API Difference declaration
N32G45x series N32H47x_48x series consistent
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
TIM reset void TIM_Delnit(TIM_Module* void TIM_Delnit(TIM_Module* NO general-purpose timers, and the TIM2-5 of
TIMX) TIMx) 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.
Configure TIM
b_a5|c, configure . TIM numbers are inconsistent.
g_m_er_ frequency void ¥(I)Il\i InitTimeBase(TIM Modul Inconsistent Input Signals:
I vision, pre- TIM_InitTimeBase(TIM_Module* T niTimeBase(TIM_Module The interconnectivity of N32H47x_48x
oaded value, - - TIMX, NO A o7
- TIMx, TIM_TimeBaselnitType* ; : . has been significantly enhanced, and it is
counting mode, TIM Ti . TIM_TimeBaselnitType
_TimeBaselnitStruct) - - necessary to consult the user manual for
repeat counter, TIM_TimeBaselnitStruct) interconnectivity usage
input signal y usage.
source
Configure TIM
channel 1,
configure output
mode, Output
Enable, TIM numbers are inconsistent.
Complementary - . i
channel output ) ) void Inconsistent Input Signals:
Enable void TIM_In_ltOcl(TIM_ModuIe* TIM_InitOcL(TIM_Module* N32H47x_48x add parameter:
Compa’rison TIMx, OCInitType* TIMX, OClnitType* NO TIM_OCMODE_OPMOD_RETRIG1
value, Output TIM_OCInitStruct) TI™M bCInitStruct) TIM_OCMODE_OPMOD_RETRIG2
polari’ty, - TIM_OCMODE_COMBI_PWM1
complementary TIM_OCMODE_COMBI_PWM2
output polarity,
Output idle state,
complementary
output idle state
Configure TIM
channel 2,
configure output
mode, Output
Enable, TIM numbers are inconsistent.
Complementary - N )
channel output ) ) void Inconsistent Input Signals:
Enable void TIM_In_ltOcZ(TIM_ModuIe* TIM_InitOc2(TIM_Module* N32H47x_48x add parameter:
Compa’rison TIMx, OCInitType* TIVMx OCInitType; NO TIM_OCMODE_OPMOD_RETRIG1
value, Output TIM_OCInitStruct) TIM bCInitStruct) TIM_OCMODE_OPMOD_RETRIG2
polari’ty, - TIM_OCMODE_COMBI_PWM1
complementary TIM_OCMODE_COMBI_PWM2
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:
channel output \.Il.?"&)zlglalr?i'tt.?;;g IM_Module TIM_InitOc3(TIM_Module* NO N32H47x_48x add parameter:

TIM_OCMODE_OPMOD_RETRIG1
TIM_OCMODE_OPMOD_RETRIG2
TIM_OCMODE_COMBI_PWM1
TIM_OCMODE_COMBI_PWM2
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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*
TIMXx, 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.
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For specific functional differences, please
refer to the user manual and DEMO.

Configure brake ¥(I)Il\i_BreakFiltConfig(TlM_Mod NO -II\—IIS'\SI-TX;T] big af chgrgsis&en{. filt
1 filter . ule* TIMx, TIM_FiltinitType* Conﬁgur:t—ionx €0 brae L Tiiter
TIM_FiltInitStruct)
void . .
: . . TIM numbers are inconsistent.
Configure brake TIM_Break2FiltConfig(TIM_Mo .
2 filter - dule® TIMx, TIM_FiltinitType* | VO C“;igtg‘t—iggx 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_Module* TIMX, uint32_t NO N32H47x_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)
Release Two- void o _ TIM numbers are inconsistent.
- TIM_BidirectionDisarm(TIM_M NO N32H47x_48x added two-way brake
way brake 1 .
odule* TIMXx) 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* TIMXx) 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_InItBkdtStruct(TIM__BDTR NO input para?neter changed
tType* TIM_BDTRInitStruct) InitType* TIM_BDTRInitStruct)
void TIM_Enable(TIM_Module* void TIM_Enable(TIM_Module* . .
Enable TIM TIMX, Fuﬁctional(State Emd) TIMX, Fuﬁctionalétate f:md) 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 ‘ﬁ,'\‘j TIM_ConfigInt(TIM_Module* | ) configint(TiM_Module* TIM_INT_CC5
; X, uintl6_t TIM_IT, . NO
interrupt FunctionalState Cmcﬁ TIMx_, uint32_t TIM_IT, TIM_INT_CC6
FunctionalState Cmd) TIM_INT_CC7
TIM_INT_CC8
TIM_INT_CC9
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Generate TIM
event

void
TIM_GenerateEvent(TIM_Module
*TIMX, uintl6_t
TIM_EventSource)

void
TIM_GenerateEvent(TIM_Modul
e* TIMX, uint32_t
TIM_EventSource)

NO

TIM numbers are inconsistent.
N32H47x_48x add event input parameter:
TIM_EVT_SRC_BREAK2

Configure TIM
DMA

void

TIM_ConfigDma(TIM_Module*
TIMX, uint32_t TIM_DMABase,
uint32_t TIM_DMABurstLength)

void
TIM_ConfigDma(TIM_Module*
TIMX, uint32_t TIM_DMABase,
uint32_t TIM_DMABurstLength)

NO

TIM numbers are inconsistent.
Modify DMA initial address input
parameter:
TIM_DMABASE_CTRL1
TIM_DMABASE_CTRL2
TIM_DMABASE_STS
TIM_DMABASE_EVTGEN
TIM_DMABASE_SMCTRL
TIM_DMABASE_DMAINTEN
TIM_DMABASE_CAPCMPMOD1
TIM_DMABASE_CAPCMPMOD?2
TIM_DMABASE_CAPCMPMOD3
TIM_DMABASE_CAPCMPEN
TIM_DMABASE_CAPCMPDAT1
TIM_DMABASE_CAPCMPDAT2
TIM_DMABASE_CAPCMPDAT3
TIM_DMABASE_CAPCMPDAT4
TIM_DMABASE_CAPCMPDAT5
TIM_DMABASE_CAPCMPDAT6
TIM_DMABASE_PSC
TIM_DMABASE_AR
TIM_DMABASE_CNT
TIM_DMABASE_REPCNT
TIM_DMABASE_BKDT
TIM_DMABASE_CAPCMPDAT7
TIM_DMABASE_CAPCMPDATS8
TIM_DMABASE_CAPCMPDAT9
TIM_DMABASE_BKFR
TIM_DMABASE_CIFILT
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

Configure DMA
request source

void
TIM_EnableDma(TIM_Module*
TIMX, uint32_t TIM_DMASource,
FunctionalState Cmd)

void
TIM_EnableDma(TIM_Module*
TIMX, uint32_t
TIM_DMASource,
FunctionalState Cmd)

NO

TIM numbers are inconsistent

Configure TIM
internal clock
mode

void
TIM_Configinternal CIk(TIM_Mod
ule* TIMx)

void
TIM_ConfigInternalCIk(TIM_M
odule* TIMx)

NO

TIM numbers are inconsistent

Configure TIM
internal signals
as clocks

void

TIM_Configinternal TrigToExt(TI
M_Module* TIMx, uint16_t
TIM_InputTriggerSource)

void
TIM_Configinternal Trig TOExt(T
IM_Module* TIMX, uint32_t
TIM_InputTriggerSource)

NO

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
TIM_TRIG_SEL_IN_TR4
TIM_TRIG_SEL_IN_TR5
TIM_TRIG_SEL_IN_TR6
TIM_TRIG_SEL_IN_TR7
TIM_TRIG_SEL_IN_TRS
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
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Configure TIM

void
TIM_ConfigExtTrigAsCIk(TIM_M
odule* TIMX, uint16_t

void
TIM_ConfigExtTrigAsCIk(TIM_
Module* TIMX, uint32_t

g;(t;r(;lcaklsagnals T_IM_TIxExtern{:\ICL}_(Source, T_IM_TIxExterngICLI_(Source, NO TIM numbers are inconsistent
uint16_t IcPolarity, uint16_t uint32_t IcPolarity, uint32_t
ICFilter) ICFilter)
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_ConfigExtClkMode1(TiM_M | 1IM_ConfigextClkModel(TIM_ TIM_CAPETRSEL 3
onfigure " - Module* TIMx,uint32_t
external clock odule™ TIMX, uintl6_t TIM_ETRInputSource,uint32_t NO TIM_CAPETRSEL 4
TIM_ExtTRGPrescaler,uint16_t - L s TIM_CAPETRSEL 5
mode 1 S TIM_ExtTRGPrescaler,uint32_t
TIM_ExtTRGPolarity,uint16_t TIM_ExtTRGPolarity,uint32_t TIM_CAPETRSEL_6
EXtTRGFilter) Ex{TRGFilter) ' - 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 )

. TIM_ConfigExtClkMode2(TIM_M | 1IM_ConfigextClkMode2(TIM_ TIM_CAPETRSEL 3
Configure dule* TIMx.UInt16 t Module* TIMXx,uint32_t TIM CAPETRSEL 4
external clock ?‘I;\J/IeE xuintio_t - TIM_ETRInputSource,uint32_t NO — -
mode 2 _EX{TRGPrescaler,uint16_t TIM_ExtTRGPrescaler,uint32. t TIM_CAPETRSEL 5

TIM_ExtTRGPolarity,uint16_t TIM_ExtTRGPolarity. Ljint32 T TIM_CAPETRSEL_6

ExtTRGFilter) EX{TRGFilter) ' - 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 | 10" ExtTRGPrescaler,uint16. t TIM_ExtTRGPrescaleruin32_t | 'O TIM numbers are inconsistent

TIM_ExtTRGPolarity,uint16_t TIM_EXtTRGPolarity,uint32_t
EXtTRGFilter) EXtTRGFilter)

) id void
Configure TIM \.II_?,'VI Confi )

_ gPrescaler(TIM_Modul TIM_ConfigPrescaler(TIM_Mod . .
(fjri?/ci]:izr;]cy e* TIMX, uint16_t Prescaler, ule* TIMX, uint32_t Prescaler, NO TIM numbers are inconsistent
uint16_t TIM_PSCReloadMode) uint32_t TIM_PSCReloadMode)

) void void
S;m%%eﬂ'w 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

conf void void TIM_TRIg_gEL_IN_TRg

onfigure TIM . . TIM_TRIG_SEL_IN_TR
triggers input TIM_SelectInputTrig(TIM_Module | TIM_SelectInputTrig(TIM_Modu NO TIM_TRIG_SEL_IN_TR7

source

* TIMX, uint16_t
TIM_InputTriggerSource)

le* TIMX, uint32_t
TIM_InputTriggerSource)

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
TIM_TRIG_SEL_TIIF_ED
TIM_TRIG_SEL_TI1FP1
TIM_TRIG_SEL_TI2FP2
TIM_TRIG_SEL_ETRF
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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
Configure void . void )
channel 1 forces TIM_ConflgEorcedOcl(TlM_Mod TIM_ConflgF(_)rcedOcl(TIM_Mo NO TIM numbers are inconsistent
output ule* TIMX, umtl_6_t dule* TIMX, umj(32_t
TIM_ForcedAction) TIM_ForcedAction)
Configure void . void )
channel 2 forces TIM_ConflgEorcedOcZ(TlM_Mod TIM_Conflch_JrcedOcZ(TIM_Mo NO TIM numbers are inconsistent
output ule* TIMX, umt;ﬁ_t dule* TIMX, um?lﬁ_t
TIM_ForcedAction) TIM_ForcedAction)
Configure void . void )
channel 3 forces TIM_ConflgEorcedOcS(TlM_Mod TIM_Conflch_JrcedOcS(TIM_Mo NO TIM numbers are inconsistent
output ule* TIMX, umt;ﬁ_t dule* TIMX, um?lﬁ_t
TIM_ForcedAction) TIM_ForcedAction)
Configure \'F(IJII& ConfigForcedOc4(TIM_Mod ¥(I)Il\i ConfigForcedOc4(TIM_Mo
gzi\gﬂtel 4 Forced ule* TIMX, uint;ﬁ_t dule™ TIMx, uin?lﬁ_t NO TIM numbers are inconsistent
TIM_ForcedAction) TIM_ForcedAction)
Configure \'II'(I);& ConfigForcedOc5(TIM_Mod ¥(I)Il\i ConfigForcedOc5(TIM_Mo
gf&z:ggfl 5 Forced ule* TIMx, uint1_6_t dule™ TIMx, uinyle_t NO TIM numbers are inconsistent
TIM_ForcedAction) TIM_ForcedAction)
Configure \'II'(I);& ConfigForcedOc6(TIM_Mod ¥(I)Il\i ConfigForcedOc6(TIM_Mo
gﬁ?gﬂfl 6 forces ule* TIMx, uint16, t dule* TIMX, uint16_t NO TIM numbers are inconsistent
TIM_ForcedAction) TIM_ForcedAction)
. void void
‘():r%r?;gure AR TIM_ConfigArPreload(TIM_Modu g&?g;g?m;géﬁgzﬂg:xe—Mo NO TIM numbers are inconsistent
le* TIMx, FunctionalState Cmd) Cmd) !
Configure COM void void . .
controls update TIM_Select(;omEvt(TIM_Module* TIM_SeIectComEvt(TIM_Modul NO TIM numbers are inconsistent
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 ¥IM_EncbleCapCpPrelazdGantro | TIM_EnableCapGrpPreloadGont
_EnableCapCmpPreloadContro _EnableCapCmpPreloadCon . .
;?éaltg;gg%ompare I(TIM_Module* TIMx, rol(TIM_Module* TIMx, NO TIM numbers are inconsistent
FunctionalState Cmd) FunctionalState Cmd)
Enabled TIM_Configoctrrel d(TIM_Mod TIM_ConfigOctprel d(TIM_M
_ConfigOc1Preloa _Mo _ConfigOc1Preloat _ . .
gr(élDo':aTl ule* TIMx, uint32_t odule* TIMXx, uint32_t NO TIM numbers are inconsistent
TIM_OCPreload) TIM_OCPreload)
Enabled TIM_Configoczprel d(TIM_Mod TIM_Configoszprel d(TIM_M
_ConfigOc2Preloa _Mo _ConfigOc2Preloa _ . .
gr(élDo':aTz ule* TIMx, uint32_t odule* TIMXx, uint32_t NO TIM numbers are inconsistent
TIM_OCPreload) TIM_OCPreload)
Enabled \4?:3 ConfigOc3Preload(TIM_Mod ¥(|)|I\i ConfigOc3Preload(TIM_M
_ConfigOc3Preloa _Mo _ConfigOc3Preloat _ : :
gr(;l'ﬁ':g?’ ule* TIMx, uint32_t odule* TIMx, uint32_t NO TIM numbers are inconsistent
TIM_OCPreload) TIM_OCPreload)
Enabled \ﬁll\i ConfigOc4Preload(TIM_Mod ¥C|)|I\i ConfigOc4Preload(TIM_M
_ConfigOc4Preloa _Mo _ConfigOc4Preloat _ : :
gr(;l'ﬁ';” ule* TIMx, uint32_t odule* TIMx, uint32_t NO TIM numbers are inconsistent
TIM_OCPreload) TIM_OCPreload)
Enabled \ﬁll\i ConfigOc5Preload(TIM_Mod ¥C|)|I\i ConfigOc5Preload(TIM_M
_ConfigOc5Preloa _Mo _ConfigOc5Preloat _ : :
;():r(;IDo'::jTS ule* TIMx, uint32_t odule* TIMx, uint32_t NO TIM numbers are inconsistent
TIM_OCPreload) TIM_OCPreload)
Enabled YN Configocesrel d(TIM_Mod YIM_Configocsrel d(TIM_M
_ConfigOc6Preloa _Mo _ConfigOc6Preloat _ . .
grngO':aTB ule* TIMXx, uint32_t odule* TIMX, uint32_t NO TIM numbers are inconsistent
TIM_OCPreload) TIM_OCPreload)
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Enabled void )
CCDAT7 - TIM—S onflgOc_?PreIoad(TIM_M NO N32H47x_48x series new functions
preload odule* TIMX, uint32_t
TIM_OCPreload)
Enabled void )
CCDATS8 - TIM—S onflgOc?PreIoad(TlM_M NO N32H47x_48x series new functions
preload odule* TIMX, uint32_t
TIM_OCPreload)
Enabled void )
CCDAT9 - TIM—S onflgOc_9PreIoad(TIM_M NO N32H47x_48x series new functions
preload odule* TIMX, uint32_t
TIM_OCPreload)
o | w -
Compare 1 Fast TIM_ConflgOchast(TIM_Module TIM_ConflgOchast(TIM_Modu NO TIM numbers are inconsistent
feature. *TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Configures the . .
TIngOutput void void o
Compare 2 Fast TIM_ConflgOCZFast(TIM_Module TIM_Conﬁg_OcZFast(TIM_Modu NO TIM numbers are inconsistent
feature. *TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
S [vow w“ -
Compare 3 Fast TIM_ConflgOCSFast(TIM_Module TIM_Conﬁg_OcSFast(TIM_Modu NO TIM numbers are inconsistent
feature. * TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
Configures the . .
TIngOutput void . void ] . .
Compare 4 Fast TIM_ConflgOc4Fast(TIM_Module TIM_Conflg_Oc4Fast(TIM_Modu NO TIM numbers are inconsistent
feature. * TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
e [vow w -
Compare 5 Fast TIM_ConflgOcSFast(TIM_Module TIM_Conflg_OcSFast(TIM_Modu NO TIM numbers are inconsistent
feature. * TIMX, uint32_t TIM_OCFast) le* TIMX, uint32_t TIM_OCFast)
o [vow w -
Compare 6 Fast TIM_ConflgOcGFast(TIM_Module TIM_Conflg_OcBFast(TIM_Modu 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) TIMX, 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, uint16_t TIM_OCClear) TIMX, uint16_t TIM_OCClIear)
Clear Channel x void
output TIM_CIrOcRefIan_JtSource(TIM ) )
. - _Module* TIMX, uint32_t NO N32H47x_48x series new functions
comparison OCRefClearlnputSelect,uint32_t
trigger source P ' -
OCRefClearInputSource)
Configures the void void . .
TIMx channel 1 TIM_ConfigOc1Polarity(TIM_Mod TIM_SonﬁgOc_lPolarlty(TlM_M NO TIM numbers are inconsistent
polarity. ule* TIMx, uint16_t OcPolarity) odule TIMx, uintl6_t
' - OcPolarity)
Configures the void void . .
TIMx channel 2 TIM_ConfigOc2Polarity(TIM_Mod TIM_SonﬁgOc_zPolarlty(TlM_M NO TIM numbers are inconsistent
polarity. ule* TIMx, uint16_t OcPolarity) odule TIMx, uintl6_t
' - OcPolarity)
Configures the void void . .
TIMx channel 3 TIM_ConfigOc3Polarity(TIM_Mod TII\/II_SonflgOc?,Polanty(TlM_M NO TIM numbers are inconsistent
polarity. ule* TIMX, uint16_t OcPolarity) gdu € TIMX' uint16_t
cPolarity)
Configures the void void ) .
TIMx channel 4 TIM_ConfigOc4Polarity(TIM_Mod T(;IVII_E_(I)_T&gOCfngIBanty(TIM_M NO TIM numbers are inconsistent
polarity. ule* TIMX, uint16_t OcPolarity) OO ule® TIMx, uint16_t
cPolarity)
Configures the void void
TIMx channel 5 TIM_ConfigOc5Polarity(TIM_Mod ) . NO TIM numbers are inconsistent
polarity. ule* TIMX, uint16_t OcPolarity) TIM_ConfigOc5Polarity(TIM_M
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odule* TIMX, uintl16_t
OcPolarity)

Configures the

void

void
TIM_ConfigOc6Polarity(TIM_M

TIMx channel 6 TIM_ConfigOc6Polarity(TIM_Mod odule* TIMx. uint16 t NO TIM numbers are inconsistent
polarity. ule* TIMX, uint16_t OcPolarity) L -
OcPolarity)
Configtes the ¥(I);\i_ConfigOclNPoIarity(TIM_M ¥(I)II\2_C0nfigOclNPoIarity(TIM_ o IV numbers are inconsistent
1N polarit odule* TIMX, uint16_t Module* TIMX, uint32_t
P Y. OcNPolarity) OcNPolarity)
Configures the void void
TIM_ConfigOc2NPolarity(TIM_M | TIM_ConfigOc2NPolarity(TIM_ . .
g’I\IM)éI(;z?nnel odule* TIMX, uintl6_t Module* TIMX, uint32_t NO TIM numbers are inconsistent
P Y. OcNPolarity) OcNPolarity)
Configures the void void
TIM_ConfigOc3NPolarity(TIM_M | TIM_ConfigOc3NPolarity(TIM_ . .
;I\IM)E)I(;E?WGI odule* TIMX, uint16_t Module* TIMX, uint32_t NO TIM numbers are inconsistent
P Y. OcNPolarity) OcNPolarity)
Configures the M ConfigOc4NPolarity(TIM . .
TIMx Channel - Module* TIMx. uint32 - NO N32H47x_48x series new functions
4N polarity. odule* TIMx, uint32_t
' OcNPolarity)
Enable TIM void void TIM numbers are inconsistent.
Canture Compare TIM_EnableCapCmpCh(TIM_Mod | TIM_EnableCapCmpCh(TIM_M NO Add channel parameters:
Ch‘;nnel . P ule* TIMx, uint16_t Channel, odule* TIMx, uint32_t Channel, TIM_CH_5
uint32_t TIM_CCx) uint32_t TIM_CCx) TIM_CH_6
void void . .
Enable TIM TIM numbers are inconsistent.
TIM_EnableCapCmpChN(TIM_M TIM_EnableCapCmpChN(TIM_ X
gzg:]unr:&onpare odule* TIMx, uint16_t Channel, Module* TIMx, uint32_t NO ¢|dr\i Cgﬂ‘”j' parameters:
uint32_t TIM_CCxN) Channel, uint32_t TIM_CCxN) - =
TIM numbers are inconsistent.
Add channel parameters:
Output void void Em—g:—g
comparison TIM_SelectOcMode(TIM_Module TIM_SelectOcMode(TIM_Modul NO Add OcMODE parameters:
mode *TIMX, uintl6_t Channel, uintl6_t | e* TIMX, uint32_t Channel, TIM OCMODIS OPMOD. RETRIG1
configuration OcMode) uint32_t OcMode) TIM OCMODE OPMOD RETRIG2
TIM_OCMODE_COMBI_PWM1
TIM_OCMODE_COMBI_PWM?2
void void
E:\?:rls update TIM_EnableUpdateEvt(TIM_Modu g&?g;i?:ﬂegﬂgiﬁfggtm—Mo NO TIM numbers are inconsistent
le* TIMx, FunctionalState Cmd) Ccmd) '
) void void
Configure update , )
TIM_ConfigUpdateRequestIntSrc( TIM_ConfigUpdateRequestIntSrc . .
ggir'ceg”e“ TIM_Module* TIMx, uint16_t (TIM_Module* TIMx, uint32.t | VO TIM numbers are inconsistent
TIM_UpdateSource) TIM_UpdateSource)
void void
Enable HALL TIM_SelectHallSensor(TIM_Modu g:lll\:;‘?elECQHSLIES?;%(I;:X;MO NO TIM numbers are inconsistent
le* TIMx, FunctionalState Cmd) ’
Cmd)
void void
Configure single TIM_SelectOnePulseMode(TIM_M | TIM_SelectOnePulseMode(TIM_ . .
pulse mode odule* TIMXx, uint16_t Module* TIMx, uint32_t NO TIM numbers are inconsistent
TIM_OPMode) TIM_OPMode)
void void . .
Configure TRGO | TIM_SelectOutputTrig(TIM_Modu | TIM_SelectOutputTrig(TIM_Mo NO 2{35 '}Izgéélg.x i:{lszunri\év' funetons
output source le* TIMX, uint16_t dule* TIMX, uint32_t TIM TRGO gRC oca '7 8 9REF
TIM_TRGOSource) TIM_TRGOSource) - =TT =
void
Configure ) TIM_SelectOutputTrig2(TIM_M . .
TRGO? 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 . .
synchronization void void NO TIM numbers are inconsistent

in

TIM_SelectMasterSlaveMode(TIM

TIM_SelectMasterSlaveMode(T]
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primary/secondar
y mode

_Module* TIMX, uint16_t
TIM_MasterSlaveMode)

M_Module* TIMXx, uint32_t
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
. . .
?:r?srf[::'\s/g?ue ¥<I);\i);l'llzxillrﬁ§gt$rggrln(T;:\éll_)Module TIM_SetCmp1(TIM_Module* NO TIM numbers are inconsistent
(C%DATl) ' - P TIMX, uint16_t Comparel)
Set comparison . « | void
register value ¥<|);\i)2’llz\i/lrﬁ?gt(tirggr2n(T;:\élz_)Module TIM_SetCmp2(TIM_Module* NO TIM numbers are inconsistent
' - X, Uint16_t Compare
CCDAT2 P TIMXx, uint16_t Compare2
Set comparison . « | void
register value ¥<I)'|&);I'Il:\illrigt(t:rggi’r;(T;:\e/|3_)Module TIM_SetCmp3(TIM_Module* NO TIM numbers are inconsistent
- X, uint16_t Compare
(CCDAT3) ' P TIMXx, uintl6_t C 3)
Set comparison . « | void
register value \_F?;\i);l'll:\illrigt(t:négﬁq(T;:\elllﬁModule TIM_SetCmp4(TIM_Module* NO TIM numbers are inconsistent
- X, Uint16_t Compare
(CCDAT4) ' P TIMXx, uint16_t C 4)
Set comparison . « | void
register value \_F?;\i);l'll:\illrigt(t:ngg;(T;:\éls_)Module TIM_SetCmp5(TIM_Module* NO TIM numbers are inconsistent
- X, Uint16_t Compare
(CCDAT5) ' P TIMXx, uintl6_t C 5)
Set comparison . « | void
register value \_F?;\i);l'll:\illrigt(t:néggq(T;:\elléModule TIM_SetCmp6(TIM_Module* NO TIM numbers are inconsistent
- X, uint16_t Compare
(CCDAT6) ' P TIMXx, uint16_t C 6)
Set the void
?gniqs‘i::'\s/g?u e - TIM_SetCmp7(TIM_Module* NO N32H47x_48x series new functions
(C‘%D A7) TIMXx, uintl6_t Compare7)
Set comparison void
register value - TIM_SetCmp8(TIM_Module* NO N32H47x_48x series new functions
(CCDATS) TIMX, uintl6_t Compare8)
Set comparison void
register value - TIM_SetCmp9(TIM_Module* NO N32H47x_48x series new functions
(CCDATY9) TIMX, uint16_t Compare9)
Set the void
comparison TIM_SetCmp1D(TIM_Module* | NO N32HA47x_48x seri functi
register value - _SetCmp (TIM_Module X_48x series new functions
(CCDDAT1) TIMX, uint16_t comparelD)
Set comparison void
register value - TIM_SetCmp2D(TIM_Module* NO N32H47x_48x series new functions
(CCDDAT?2) TIMX, uint16_t compare2D)
Set the void
fgr?s’i::l\s/g?ue - TIM_SetCmp3D(TIM_Module* NO N32H47x_48x series new functions
(CgCDD AT3) TIMX, uint16_t compare3D)
Set the void
fgr?s’i::l\s/g?ue - TIM_SetCmp4D(TIM_Module* NO N32H47x_48x series new functions
(CgCDD AT4) TIMX, uint16_t compare4D)
Set channel 1 void void
:cr;é)u;é:'ffture TIM_SetInCap1Prescaler(TIM_Mo IﬂlmﬁfgI?ﬁ\i?(lz:ii;gletrmM_ NO TIM numbers are inconsistent
equency dule* TIMx, uint16_t TIM_ICPSC) ' -
division - - ICPrescaler)
Set channel 2 void void
:cr;é)u;é:'ffture TIM_SetInCap2Prescaler(TIM_Mo IﬂlmafeeiI?ﬁigzz:ii;gle{mM— NO TIM numbers are inconsistent
equency dule* TIMx, uint16_t TIM_ICPSC) * -
division - - ICPrescaler)
Set channel 3 void void
:cr;é)u;é:'ffture TIM_SetInCap3Prescaler(TIM_Mo IﬂlmafeeiI??Gg?’zzii;gle{mM— NO TIM numbers are inconsistent
equency dule* TIMx, uint16_t TIM_ICPSC) * -
division - - ICPrescaler)
Set channel 4 void void
;?é)u;;::é)ture TIM_SetInCap4Prescaler(TIM_Mo E%ﬂf;ﬁI?Fﬁzﬁmigw{(ﬂM_ NO TIM numbers are inconsistent
équency dule* TIMx, uint16_t TIM_ICPSC) ' -
division ICPrescaler)
void
Set the ETR
: TIM_SelectETRInputSource(TI ] .
|Sri1p:&tllsource - M_Module* TIMX, uint32. t NO N32H47x_48x series new functions
Y 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)
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Soer;:)h:rison uintl6_t uintl6_t ) )
- TIM_GetCap1(TIM_Module* TIM_GetCap1(TIM_Module* NO TIM numbers are inconsistent
register value TIMX) TIMX)
(CCDATY)
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
(CCDAT3) TIMX) TIMX)
Soerm)h:rison uintl6_t uintl6_t ) )
. TIM_GetCap4(TIM_Module* TIM_GetCap4(TIM_Module* NO TIM numbers are inconsistent
register value TIMX) TIMX)
(CCDAT4)
cGoer;:Jh:rison uint16_t uint16_t _ _
- TIM_GetCap5(TIM_Module* TIM_GetCap5(TIM_Module* NO TIM numbers are inconsistent
register value TIMx) TIMY)
(CCDAT5)
Get comparison uint16_t uint16_t
register value TIM_GetCap6(TIM_Module* TIM_GetCap6(TIM_Module* NO TIM numbers are inconsistent
(CCDAT6) TIMx) TIMX)
cGoertn:Jhaﬁ'ison uint16_t . .
- - TIM_GetCap7(TIM_Module* NO N32H47x_48x series new functions
register value TIMY)
(CCDATY)
Get comparison uintl6_t
register value - TIM_GetCap8(TIM_Module* NO N32H47x_48x series new functions
(CCDATS) TIMX)
Soer;:)h;rison uint16_t . .
. - TIM_GetCap9(TIM_Module* NO N32H47x_48x series new functions
register value TIMX)
(CCDATY9)
Soer;:)h;rison uint16_t . .
. - TIM_GetCaplD(TIM_Module* NO N32H47x_48x series new functions
register value TIMX)
(CCDDAT1)
cGoe;:Jh;ison uinti6_t - -
- - TIM_GetCap2D(TIM_Module* NO N32H47x_48x series new functions
register value TIMY)
(CCDDAT?2)
cGoe%:Jh;ison uint16_t . .
. - TIM_GetCap3D(TIM_Module* NO N32H47x_48x series new functions
register value TIMY)
(CCDDAT3)
cGoe%:Jh;ison uint16_t . .
. - TIM_GetCap4D(TIM_Module* NO N32H47x_48x series new functions
register value TIMY)
(CCDDAT4)
Get counter value | UNS2.t N HCHCTIM Module NO TIM numbers are inconsistent
et counter value TIM_GetCnt(TIM_Module* TIMx) v etCnt(TIM_Module numbers are inconsisten
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
* TIMXx) le* TIMx)
FlagStatus . .
FlagStatus TIM numbers are inconsistent.
Stae:ut?e channel TlM_GetCQENStatus(TIM_Modul Illé\fi_?a;(ijlizr:\géattus(ﬂM_Mod NO Add channel parameters:
e* TIMx, uint32_t TIM_CCEN) TIM_CCEN) 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
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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:
Gets the interrunt INTStatus INTStatus TIM_INT_CC7
flaa bit P TIM_GetIntStatus(TIM_Module* TIM_GetIntStatus(TIM_Module* | NO TIM_INT_CC8
4 TIMX, uint32_t TIM_IT) TIMX, uint32_t TIM_IT) TIM_INT_CC9
TIM_INT_BREAK?2
TIM_INT_SYS_BREAK
TIM numbers are inconsistent.
Add flag parameters:
Clear the void void TIM_INT_CC7
interrunt flag bit TIM_ClrIntPendingBit(TIM_Modu | TIM_ClrIntPendingBit(TIM_Mo NO TIM_INT_CC8
pttlag le* TIMX, uint32_t TIM_IT) dule* TIMXx, uint32_t TIM_IT) TIM_INT_CC9
TIM_INT_BREAK?
TIM_INT_SYS_BREAK
g;et:g;uazlamy static void void ConfigTI1(TIM_Module*

- ConfigTI11(TIM_Module* TIMX, TIMX, uint32_t ICPolarity, : :
channel LinPUt 1 int16_t IcPolrity, uint16 _t uint32_t ICSelection, uint32_t | VO TIM numbers are inconsistent
filtering ' IcSelection, uint16_t IcFilter) ICFilter)
setthe Polarity | statc void void ConfigTI2(TIM_Module*
chanr?el 2 inout ConfigTI12(TIM_Module* TIMX, TIMX, uint32_t ICPolarity, NO TIM numbers are inconsistent
selection +1np uint16_t IcPolarity, uint16_t uint32_t ICSelection, uint32_t
filtering ! IcSelection, uint16_t IcFilter) ICFilter)
giigheiuezlarlty static void void ConfigTI3(TIM_Module*
chanr?el 3 inout ConfigTI3(TIM_Module* TIMX, TIMX, uint32_t ICPolarity, NO TIM numbers are inconsistent
selection +1np uint16_t IcPolarity, uint16_t uint32_t ICSelection, uint32_t
filtering ! IcSelection, uint16_t IcFilter) ICFilter)
g?i;giuprzlamy static void void ConfigT14(TIM_Module*

- ConfigT14(TIM_Module* TIMX, TIMX, uint32_t ICPolarity, : :

22; ncl:ieol n4’ input uint16_t IcPolarity, uint16_t uint32_t ICSelection, uint32_t NO TIM numbers are inconsistent
filtering ' IcSelection, uint16_t IcFilter) ICFilter)
Enable center void
alignment ) TIM_AsymmetricEnable(TIM_M . .
asymmetric odule* TIMx, FunctionalState NO N32H4T_48x series new functions
mode Cmd)

void
Enable the i
4/7/8/9 channel - Emaig)ﬁsﬂrﬂ?%?[icﬁm— NO N32H47x_48x series new functions
o trigger ADC OCxRef, FunctionalState Cmd)
Configure void
channel 1 Enters TIM_IC1FiltConfig(TIM_Modul . .
the digital - e* TIMx, TIM_FiltinitType* NO N32H47x_48x series new functions
filtering TIM_FiltinitStruct)
Configure void
channel 2 Enters TIM_IC2FiltConfig(TIM_Modul . .
the digital - e* TIM, TIM_FiltinitType* NO N32H47x_48x series new functions
filtering TIM_FiltlnitStruct)
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* TIM, TIM_FiltinitType* NO N32H47x_48x series new functions
filtering TIM_FiltinitStruct)
Enable input void
digital filtering - TIM_IC1FiltEnable(TIM_Modul NO N32H47x_48x series new functions

for channel 1

e* TIMx,FunctionalState Cmd)
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Enable input
digital filtering
for channel 2

void
TIM_IC2FiltEnable(TIM_Modul NO
e* TIMx,FunctionalState Cmd)

N32H47x_48x series new functions

Enable input
digital filtering
for channel 3

void
TIM_IC3FiltEnable(TIM_Modul NO
e* TIMx,FunctionalState Cmd)

N32H47x_48x series new functions

Enable input
digital filtering
for channel 4

void
TIM_ICA4FiltEnable(TIM_Modul NO
e* TIMx,FunctionalState Cmd)

N32H47x_48x series new functions

Get channel x
input digital filter
output status

FlagStatus
TIM_GetFiltStatus(TIM_Module | NO
* TIMX, uint32_t TIM_FiltFlag)

N32H47x_48x series new functions

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.

APL API name Is thg API Difference declaration
description | N32G45x series N32H47x_48x series consistent
- - —
ADC reset Xosdcﬁ)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
IAnglémze 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
void void ADC_MULTI_REG_DMA_E
E’Eﬂe ADC | ADC_EnableDMA(ADC_Module* ADC_SetDMATransferMode(ADC_Module | NO ﬁgg—é@gﬁ;&f&%ox EN
ADCX, FunctionalState Cmd) *ADCX, uint32_t DMAMode) ABLE) !
N32H47x_48x Add
parameters:
- , * ADC_INT_ENDCA
ConfigureAD Xosdcﬁ'?ﬂcr]—tfg”tffg‘tc(ﬁﬁ’c—“"‘)d“'e void ADC_ConfigInt(ADC_Module* ADCX, | o ADC_INT_JENDCA
C interrupt Functié)naIStat_e Cmd)_ ' uintl6_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 ) calibratio_n anq differential
calibration ADC_StartCalibration(ADC_Module* ADC_CaIlbratlonOperatlon(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) ADCXx)
Reset ADC NONE void ADC_CalibrationReset(ADC_Module* NO N32H47x_48x series new
calibration ADCx, ADC_CALI_MOD cali_mode) functions
Enable .
void -
regular ADC_EnableSoftwareStartConv(ADC void
channel Module* ADCx. FunctionalState ADC_EnableSoftwareStartConv(ADC_Modu | YES None
software Cm d) ! le* ADCXx, FunctionalState Cmd)
conversion
Get the rule
:S?tw:rle t0 FlagStatus FlagStatus
start the ADC_GetSoftwareStartConvStatus(A ADC_GetSoftwareStartConvStatus(ADC_M YES None
transition DC_Module* ADCx) odule* ADCXx);
status
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Enable the .
injection void bleSoft ected void
channel ADC_Ena gslo *wareStartInjecte Con ADC_EnableSoftwareStartInjectedConv(AD YES None
software V(ADC—MO u'e AD(_:X’ C_Module* ADCx, FunctionalState Cmd);
: 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
?e?gsgg%ec 2Bg:&%r:jf:ﬁgizgﬂgg?ﬁmgflCount( ADC_ConfigDiscModeChanneIC(ljunt(ADC_ YES None
Module* ADCX, uint8_t Number);
regular Number)
* group
channel.
Enables the
discontinuous
mode on void . . .
regular group | ADC_EnableDiscMode(ADC_Module XolscéﬁI?:iﬁst?grt:;sDt:tcel\/(I:cﬁgg.ADC_ModuIe YES None
channel for * ADCXx, FunctionalState Cmd) ! !
the specified
ADC
Enables the .
discontinuous Xoﬁdc EnablelniectedDiscMode(ADC void
mode for Mod Lﬁeri\SCnie(l::jnctilgﬁalgtaig — | ADC_EnablelnjectedDiscMode(ADC_Modul | YES None
injected group cmd); ' e* ADCX, FunctionalState Cmd);
channel '
void void
ConfigureRul ADC;ConflgReguIarChanneI(ADC_M ADC_ConfigRegularChannel(ADC_Module
e group odule* ADCXx, uint8_t ADC_Channel, * ADCx. ui - YES None
; . , uint8_t ADC_Channel, uint8_t
channel uint8_t Rank, uint8_t Rank. uint8 t ADC Sa_mpIeTime) -
ADC_SampleTime) ' - =
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._ f\DC_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
L?:ﬁ;';n ADC_EnabIeExtfrnaITrigInjectedCon XOEI)dC_SetInjectTriggerE dge(ADC_Module* NO EnableExternal TrigInjectedCo
external VIADC_Module” ADCx, ADCXx, uint32_t ExternallnjectTriggerEdge) nv (ADCx, ENABLE) and
. FunctionalState Cmd) ! - ADC_ SetlnjectTriggerEdge
trigger (ADCx
ADC_INJ_TRIG_EXT_RISIN
G) are the same
Get single
ADC uint16_t ADC_GetDat(ADC_Module* | uint16_t ADC_GetDat(ADC_Module* YES None
conversion ADCXx) ADCXx)
results
Get multi- . .
uint32_t uint32_t .
ga\(/:ersion ADC_GetDualModeConversionDat(A ADC_GetMutiModeConversionDat(ADC_M | NO mﬁi‘::;%:izﬁlgly modify
results DC_Module* ADCx) odule* ADCx)
g?tggg:re N XO[I)dC ConfigExternal TrigRegularConv(ADC N32H47x_48x series new
;g?gerﬁ:urce NONE _Module* ADCxI uint32_t NO functions
ADC_ExternalTrigRegularConv)
channel
Configure the | void void
external ADC_ConfigExternalTrigInjectedCon ADC_ConfigExternalTrigInjectedConv(ADC YES None

trigger source
for the

V(ADC_Module* ADCX, uint32_t
ADC_ExternalTrigIinjecConv)

_Module* ADCXx, uint32_t
ADC_ExternalTriginjecConv)
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injection
channel
void void
Configure ADC_ConfigInjectedChannel(ADC_M N
Injection odule* ADCX, uint8_t ADC_Channel, fRSEConf_lglnJectedChanneI(AD(_:_ModuIe YES None
X X X, uint8_t ADC_Channel, uint8_t
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 Lenath
length Length) —viodule X, uintg_t Length)
g g
For details about how to
modify the function, see the
void user manual
ADC_SetlInjectedOffsetDat(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* -
f‘oerff‘i’gfgﬁon NONE ADCx, uint8_t ADC_Offset, NO Eiiggg;‘—“sx series new
ADC_OffsetType* ADC_OffsetStruct)
N32H47x_48x parameter enter
has been modified:
ADC_INJ_CH_1 corresponds
Gets injection | uintl6_t uintl6_t to
channel ADC_GetlInjectedConversionDat(ADC | ADC_GetInjectedConversionDat(ADC_Mod YES ADC_INJECT_DATA_OFFS
transformatio | _Module* ADCX, 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
Confauethe | voig vid
mode of the ADC_ConfigAnalogWatchdogWorkC ADC_ConflgAnalogWatchdogl_WorkChanne YES None
simulated h_anneIType(ADC_ModuIe* ADCX, IType(ADC_Module* ADCX, uint32_t
watchdog uint32_t ADC_AnalogWatchdog) ADC_AnalogWatchdog)
Setup a void void
channel for ADC_ConfigAnalogWatchdogSingleC | ADC_ConfigAnalogWatchdog1SingleChann YES None
guard dogsto | hannel(ADC_Module* ADCX, uint8_t el(ADC_Module* ADCx, uint8_t
monitor ADC_Channel) ADC_Channel)
. . N32H47x_48x parameter enter
void void has been modified:
Set the ADC_ConfigAnalogWatchdogThresho | ADC_ConfigAnalogWatchdogThresholds(A The original functi'on configs
watchdog Ids(ADC_Module* ADCX, uint16_t DC_Module* ADCx, ADC_AWDG Awdg, NO watchdog 1 only, the new
threshold HighThreshold, uint16_t uintl6_t HighThreshold, uint16_t . !
LowThreshold) LowThreshold) func@lon can choose to
configure watchdog 1/2/3
Enable the
centor and the | V010 . void —
built-in ADC_EnabIeTempSensorVreflnt(Func ADC_EnableTempSensorVrefint(Functional YES None
reference tionalState Cmd) State Cmd)
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
ADCXx, 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 —INT <
Getintermupt | Apc GetintStatus(ADC_Module* ADC._GetIntStatus(ADC_Module* ADCx, | YES -ADC_INT_ENDC_ERROR

status

ADCX, uintl6_t ADC_IT)

uintl6_t ADC_IT)

-ADC_ INT_RDY
-ADC_ INT_PDRDY

- ADC_ INT_EOSAMP
-ADC_ INT_TCFLAG
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Clear

void

void

N32H47x_48x parameter enter
has been modified:

- ADC_ INT_EOC_ANY

- ADC_ INT_JEOC_ANY

- ADC_ INT_ENDC_ERROR

. ADC_ClearIntPendingBit(ADC_Modu | ADC_ClearIntPendingBit(ADC_Module* YES
interrupt state - . X -ADC_ INT_RDY

le* ADCx, uint16_t ADC_IT) ADCX, uintlé_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 ADCXx, ADC_|InitTypeEx* ﬁgg;SEEStogr;vlt?eRseuslslli;gli\tl'L\Jlr:r(n?DC_MOdule 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* ADCX) void AD(_Z_SeIectCIockMode(ADC_ModuIe* NO N32I-_|47x_4§x optimization
ADC void ADCX, uint32_t ClockMode) function writing

ADC_PLL_Clock_Mode_Config(ADC

_Module* ADCXx)
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* ADCXx, uint32_t functions
cross mode MultiTwoSamplingDelay)
Stop the void
injection - ADC_StoplnjectedConv(ADC_Module* NO N32H47X—48X SEres new
channel functions

. ADCX)
conversion
Stop regular void ADC_StopRegularConv(ADC_Module* N32H47x_48x series new
channel - NO .
. ADCX) functions
conversion
Get the gain FlagStatus .
compensation | - ADC_GetGainCompensationCmdStatus(AD NO fl\lﬁiggzsx—mx Series new
enable status C_Module* ADCX)
Set the void
][‘ill‘t':ge]fo‘:f ; ADC._SetAWDG1FilteringConfig{/ADC_Mo | NO L\lﬁi;'gz:—‘m series new
watchdog 1 dule *ADCX, uint32_t FilteringCount)
Set the void | hdoa? itCh |
watchdog 2/3 ADC_SetAna 29"""““ dog 3MonitChannels N32H47x_48x series new
monitoring - (ADC_Module* ADCX, _umt8_t NO functions
channel group AWDG_RegENnOffset, uint32_t
AWDG_ChannelGroup)
Gets 2/3 of
the uint32_t
watchdog's } ADC_GetAnalogWatchdog23MonitChannels NO N32H47x_48x series new
monitoring (ADC_Module* ADCX, uint8_t functions
channel AWDG_RegENnOffset)
groups
Set the XOIS% SetAnalogWatchdog23IntConfig(ADC
m;fmftg 3 _Module* ADCx, uint8_t NO Eiiggg:—“x 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)
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uint32_t
Gets the ADC_GetAnalogWatchdog23StatusFlag(AD N32H47x_48x series new
watchdog 2/3 - NO
status flag C_Module* ADCX, uint8_t functions
g AWDG_RegSTSOffset)
void
Clear 2/3 of ADC_ClearAnalogWatchdog23StatusFlag(A .
watchdog - DC_Module* ADCX, uint8_t NO fl\lﬁigggsx—%x Series new
status flags AWDG_RegSTSOffset, uint32_t
AWDG_ChannelFlag)
void
Set_ the .ADC ADC_SetCalibrationFactor(ADC_Module N32H47x_48x series new
calibration - NO
factor *ADCX, uint32_t SingleDiff, uint32_t functions
CalibrationFactor)
Enable gain
compensation .
void .
agidnset the - ADC_SetGainCompensation(ADC_Module NO Eii;'gg;—‘lgx series new
9 - *ADCX, uint32_t GainCompensationValue)
compensation
value
(Iizir;iglr?tit:jous void . . N32H47x_48x series new
oversamplin - ADC_EnableOverSamplingDiscont(ADC_M | NO functions
mode pling odule *ADCX, FunctionalState Cmd)
\?vegrg:ﬁg void . N32H47x_48x series new
range for - ADC_SetOverSamplingScope(ADC_Module | NO functions
9 . *ADCX, uint32_t OversampleScope)
oversampling
Set the void
oversampling ADC_ConfigOverSamplingRatioAndShift(A N32H47x_48x series new
rate and the - - . NO .
number of DC_Module *ADCXx, uint32_t Ratio, functions
right shifts uint32_t Shift)
void -
52:“?“%3? - ADC_EnableDeepSleepMode(ADC_Module | NO mii;'gg:—‘lgx series new
P * ADCX, FunctionalState Cmd)
Enable void -
battery - ADC_EnableBatteryVoltageMonitor(ADC_ NO R‘ﬁ;‘ggz—wx series new
voltage Module* ADCx, FunctionalState Cmd)
Enable
calibration void .
value can be - ADC_EnableCalibrationAutoLoad(ADC_Mo | NO R‘ﬁ;‘ggz—wx series new
loaded dule* ADCx, FunctionalState Cmd)
automatically
Enable
X\érs]ﬁtir\:ret:s void - N32H47x_48x series new
of channel 1 - ADC_EnableCH1PositiveEndConnetPGA_P( | NO functions
; ADC_Module *ADCXx, FunctionalState Cmd)
is connected
to the PGA
Enable
Whether the void
negative end ADC_EnableCH1NegtiveEndConnetPGA_N N32H47x_48x series new
- NO
of channel 1 (ADC_Module *ADCX, FunctionalState functions
is connected Cmd)
to the PGA
Enable the
positive end void .
of channel 2 - ADC_EnableCH2PositiveEndConnetPGA_P( | NO giiggg;(—%x series new
is connected ADC_Module *ADCXx, FunctionalState Cmd)
to the PGA
i’gg'img ] void ADC_EnableFIFO(ADC_Module* NO N32H47x_48x series new
function ADCX, FunctionalState Cmd) functions
Clearing ) void ADC_ClearFIFO(ADC_Module* NO N32H47x_48x series new
FIFO data ADCX) functions
void .
\?V:tgn?n';”:o ; ADC_ConfigFIFOWaterLevel(ADC_Module | NO ;\lﬁigggs_mx series new
* ADCX, uint32_t FIFO_Level)
Get the uint8_t .
number of ; ADC_GetFIFOInvalidedDataCount(ADC_M | NO m%gggsx—mx series new
valid FIFOs odule* ADCx)
FlagStatus .
ggg?%g”zo ; ADC._GetFIFOFlagStatus(ADC_Module* NO L\lﬁigggg‘—mx series new
g ADCX, uint16_t ADC_FIFOFLAG)
EI'E?; ;?:tus ) void ADC_ClearFIFOFlag(ADC_Module* |\ o N32H47x_48x series new
flag ADCX, uint16_t ADC_FIFO_FLAG) functions
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Configure void ADC_ConfigFIFOInt(ADC_Module* .
ADC FIFO - ADCX, uintl6_t ADC_FIFO_IT, NO Eii;'gg;‘—“sx SEeries new
interrupts FunctionalState Cmd)
Clear the void .
FIFO - ADC_ClearFIFOIntPendingBit(ADC_Modul | NO E}iﬁ;‘gﬁ:—"’sx Series new
interrupt state e* ADCX, uintl6_t ADC_FIFO_IT)
Select the
specific EXTI void
:Irrilggzsr tsr;)eurce - ADC_ConfigReguIarI_ExtLineTrigSou_rce(AD NO ][\lﬁigggz—%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 Eii;'gg;—‘lgx series new
for the ADC C_Module* ADCX, uint32_t ADC_trigger)
injection
channel
Enable
automatic void )
I:gd(lzng of - ADC_EnableCalibrationAutoLoad(ADC_Mo | NO Eiigggsx—wx series new
. dule* ADCX, FunctionalState Cmd)
calibration
values
void
Set the ADC } ADC_ConfigADCPowerSupport(ADC_Mod NO N32H47x_48x series new
power supply ule* ADCX, 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:

T3 | #\*\return: -none
T4 LS

75  wvoid-ADC Initial (woid)

76 B 1{

TF | - /# ADC]-configuration: *f
78 | - ADC_InitStructure, WorkMode - - - - - = ADC_WOREMODE_INDEFENDENT

79 | - - ADC_InitStructure. MultiChEn- - - = ENABLE;

80 | - - ADC_InitStructure. ContinueConvEn = DISABLE;

81 | -+ ADC_Init3tructure. ExtTriglelect = ADC_EXT_TRIG_REG_CONV_EXT_INTO_15;

82 | - - ADC_InitStructure.Datdlign: - - ADC_DAT_ALIGH_R;

83 s ARG TnitStructure. ChaMNumber -

84 I - ADC_TInitStructure.Rezolution - - = -ADC_DATA RES_12BIT; I

85 | T A _Imait (EDCT, &R0 _IfitotiUcture .

86 | - - %-ADC1-regular-channeld- 12 - configuration- */

87 | - ADC_ConfigRegularChanmel (ADC1, -ADC1_Channel 04_PAal, -1, ADC_S&MP_TIME_CY¥CLES_239_5)
88 | - ADC_ConfigRegularChannel (ADC1, ADC1_Channel 12_FE1, -2, ADC_S&MP_TIME_CYCLES_239_5)
g | ..

a0 | - - /*-Regular- discontinuous mode - channel -number - configuration- */

91 | - ADC_ConfigDiszcModeChanmelCount (ADCT, - 1) ;

92 | - /% -Enable regular- dizcontinuous mode - #/

93 - ADC_EnableDizcMode (ADC1, -ENABLE)

94 ..

95 | - /% -Set-injected-sequencer - length- */

96 < ADC_ConfizInjectedSequencerLength (ADCT, - 20 ;

97 | - f#%-ADC]1-injected chanmel configuration- #/

98 | - ADC_ConfiglnjectedChannel (ADC1, ADC1_Channel 14 _PB11, -1, -ADC_SuMP_TIME_CYCLES_239_5)
95 - ADC_ConfigInjectedCharmel (ADC1, - ADC1 Channel 11 PB12, -2, -ADC_SAMP_TIME_CYCLES_239_5) :
100 | - /#%-ADC1-injected external -trigger configuration: */

101 < ADC_ConfigExternalTrigInjectedCony (ADCL, ADC_EXT_TRIG_INJ_CONV_EXNT_INTO_15);
102

103 | - - /# -Enable JENDC  interrupt - #/

104 - ADC_Configlmt (ADC1, -ADC_INT_JENDC, - ENABLE) ;

o5 | -

106 | - /% Enable -ADC1 DML +/

107 | - ADC_SetDMATransferMode (ADCL, -ADC_NULTI_REG_DM&_EACH ADC) ;

108 -

108 | ADC_ConfigRegularExtLineTrigScource (4DC1, Regular ExtLine_TrigSource) :

110 - ADC_ConfigInjectedExtLineTrigSource (ADCL, Injected_ExtLine_TrigSource):

111

112 | - -/# -Enable-ADC1 - #/

113 | -+ ADC_Enable(ADC1, ‘ENAELE} ;

114 | - f#Check ADC - Ready#/

115 -~ yhile(ADC_GetFlagStatus (ADC1, ADC_FLAG_RDY) == RESET)

1e | - - :

117 coof# Start - ADCL-calibration- */

118 | -+ ADC_CalibrationOperation(ADC1, ADC_CATLIBRATION_SIGNAL_MODE)

119 | - - /% Check-the-end -of -ADCl-calibration-*/

120 ~-yhile (ADC_GetCalibrationStatus (ADC1))

121 | :
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Ebrief

void EXTI_Configuration(void)

EXTI_TInitType EXTI_InitStructure;

GPIO ConfigEXTILine (GPIOE PORT SOURCE, GPIO PIN SOURCE1ll);
/* EXTI linell configuration
EXTI_InitStructure.EX

EXTI_InitStructure.EXTI Line

I_Mode

EXTI_LINELl;

EXTI_Mode Event;

EXTI:InitStructure.Ex.I:Trlgqel = EXTI:?rigqex_Rlsinq;

EXTI_InitStructure.EXTI_LineCmd

ENABLE;

EXTI_InitPeripheral (&EXTI_InitStructure);

/* Select
GPIO ConfigEXTILine(GPIOE PO

the EXTI LinelS5 the GPIO [ source */
RT_SOURCE, GPIO_PIN SOURCE1S);

/* EXIT Iinels coniiguracion
EXTI_InitStructure.EXTI_Mode

EXTI_Mode_ Event;

EXTI_InitStructure.EXTI Trigger = EXTI Trigger Rising;

EXTI_TInitStructure.EXTI Line

EXTI_LINELS;

EXTI_InitStructure.EXTI_LineCmd = ENABLE;
EXTI InitPeripheral (8EXTI InitStructure);

2. For other new features, please refer to the specific Demos provided.

4.3.29DAC

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.

nsing.com.sg

API APl name Is the ) _
description ; - API Difference declaration
N32G45x series N32H47x_48x series consistent
DACreset | void DAC_Delnit(void) void DAC_Delnit(DACX DACx) NO g‘;ﬁ':n:ze’;g“sx add new DACX
N32H47x_48x add new DACXx
parameters
DAC_InitStruct add members
DAC_ConnectExternalPin
Initialize void DAC_Init(uint32_t DAC_Channel, void DAC_Init(DACX DACX, NO DAC_ConnectOnChipPeripheral
DAC DAC_InitType* DAC_lInitStruct) DAC_InitType* DAC_lInitStruct) DAC_SignedFormat
DAC_DMADoubleDataMode
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_ConnectOnChipPeripheral
DAC DAC_InitStruct) DAC_InitStruct) NO DAC_SignedFormat
structure - - DAC_DMADoubleDataMode
DAC_TriggerEnable and other
differences, specific reference driver
code
EnableDAC void DAC_Enable(uint32_t void DAC_Enable(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
sng?\E’J;reDAC void DAC_SoftTrgEnable(uint32_t void DAC_SoftTrgEnable(DACX NO N32H47x_48x add new DACX
triggers DAC_Channel, FunctionalState Cmd) DACX, FunctionalState Cmd) parameters
Enable
software void void
tEr)lggers both DAC_DualSoftwareTrgEnable(Functiona DAC_*DuaISoftwareTrgEnabIe(DAC_M NO N32H47x_48x add new DACx
acs IState Cmd) odule *Dual_DACX, FunctionalState parameters
simultaneousl Cmd)
y
Enable DAC void
sawtooth step | NONE DAC_SoftTrgSawStepEnable(DACX NO N32H47x_48x series new functions
trigger DACYX, FunctionalState Cmd)
Enable .
simultaneous DAG, DualSoftware TrgSawstepEnabl
stfeppingf X NONE DACZM%?JUI%*\*’IVDanI_rIgAaCV\;(, epEnable( NO N32H47x_48x series new functions
Jlagerofthe FunctionalState Cmd)
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sawtooth
wave
Enable DAC void . ble(ui void dd
waveform DAC_WaveGene_ratlonEna e(uint32_t DAC_WaveGenerationConfig(DACX NO N32H47x_48x al new DA_Cx_ )
. DAC_Channel, uint32_t DAC_Wave, - parameters and function optimization
generation F - DACX, uint32_t DAC_Wave)
unctionalState Cmd)
void DAC_SetChlData(uint32_t
DAC holds DAC_Align, uint16_t Data) void DAC_SetData(DACX DACX, NO Function optimization
register writes | void DAC_SetCh2Data(uint32_t uint32_t DAC_Align, uint16_t Data)
DAC_Align, uint16_t Data)
ol nold d IChData( void h
channel ho void DAC_SetDualChData(uint32_t N32H47x_48x the new parameter
register write DAC_Align, uint16_t Data2, uint16_t EAC_SetDuaIChData(DAC_Mot_:iuIe NO Dual_DACXx due to the number of
simultaneousl | Datal) Dual_DACX, uint32_t DAC_Align, DACx
y uint16_t Data2, uint16_t Datal)
Gets the value . .
uintl6_t uint16_t
of the DAC | 7 GetOutputDataVal(uint32.t DAC._GetOutputDataVal(DACX NO N32HA7x_48x add new DACX
output data DAC_Channel) DACx) parameters and function optimization
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?AC_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 . . .
- DAC_ConnetToExternalPinEnable(DA NO N32H47x_48x series new functions
to connect to CX DACx, FunctionalState Cmd)
external 1/0S '
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 DACX, FunctionalState Cmd)
Enable to i
output high void . . - . .
- - DAC_HighDriveAbilityEnable(DACX NO N32H47x_48x series new functions
drive DACX, FunctionalState Cmd)
capability '
Get DAC FlagStatus DAC_GetFlagSts(DACX . .
status - D A%x, uint32_tTZ) AC_F?_A(g) NO N32H47x_48x series new functions
Clear the void DAC_ClearFlag(DACX DACx, o N32HAT 46X series mow functi
b status - uint32_t DAC_FLAG) X_48x series new functions
ConfigureDA void DAC_ConfigInt(DACX DACX, . .
C interrupt ) uint32_t DAC_IT, FunctionalState Cmd) NO N32H47x_48x series new functions
Gets the DAC
interrupt ) - g;%;?ﬁ:ig?ﬁbcfgﬁ%s(DAcx NO N32H47x_48x series new functions
status flag bit
Clear the
DAC void DAC_ClearITPendingBit(DACX . .
interrupt - DACX, uint32_t DAC_IT) ( NO N32H47x_48x series new functions
status flag bit
ConfigureDA .
C frequency void ) . .
L - DAC_ConfigClkPrescaler(DAC_Modul NO N32H47x_48x series new functions
division e* DACX, uint8_t Prescaler)
coefficient ' _

Eleg hthe DAC void _ - -
frequency - DAC_SetH|ghFr_equencyMode(DAC_M NO N32H47x_48x series new functions
odule* DACX, uint32_t mode)

mode

DAC sets the

user void DAC_SetUserTrimming(DACX . .
calibration ) DACX, uint8_t TrimmingVa?LEe) NO N32HA7x_48x series new functions
value

Get the base . .
s | Vo | Nt rew o
through DAC_BaseAddrGet(DACX DACX) in C. Y

DACx )
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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.
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

1.

87

a9

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

:.-’**
T ~#-@hrief - -DAC channell Configuration.
kf

void DAC_ChannelsConfig (void)

< DAC_InitType DAC_InitStructure;

<o % DAC-Periph- clock enable-#)/
- -RCC_EnablefPB1PeriphClk (RCC_APEL_PERIPH DAC, -ENABLE] ;

<o /% DAC - charmell -Configuration- #/
- DAC_InitStructure. Trigger - - - = -DAC_TRG_TH_TRGO:
- -DAC_TInitStructure. WaveGen - = -DAC_WAVEGEN_ TRIANGLE:
< DAC_InitStructure. LfsrUnMaskTridmp = DAC_TRIAMP 2047,

ce -DAC:InitStructure. Bufferfutput - - - -=-DAC_BUFFOUTFUT_DISAELE;
-+ DAC_Tnit (DAC_CHANNEL_1, -&DAC_Init3tructure);

<o /% DAC - channelZ? Configuration- #/
coDAC_InitStructure. LfsrUnMaskTridmp = DAC_TRIAMP 1023
- DAC_Tnit (DAC_CHANNEL_2, &DAC_InitStructure):

B - /% Enable-DAC -Charmell: -Once the DAC-channell -iz-enabled, -P4. 04-i=
I automatically - connected to-the DAC comverter. - #/
-+ DAC_Enable (DAC_CHALNNEL_1, -ENABLE) ;

B - /# Enable-DAC ChannelZ: -Once the DAC channelZ iz enabled, ‘P4, 05 is
oo automatically connected to-the DAC converter. -#/
- DAC_Enable (DAC_CHALNNEL_Z2, -ENABLE)

<o /% Set DAC - dual - chanmel -DR12DCH register - #/
}- - DAC_SetDualChData (DAC_ALLIGN_E_12BIT, 0x100, 0x100} ;

§ [/ wr

#h#hname - - DAC_Configuratoin.
#hfun. o Configures -the -DACL module.
¥k return o none

Lok

void DAC_Configuratoin (wvoid)

< DAC_InitType DAC_InitStructure;

-~ DAC_StructInit (&DAC_InitStructure) ;

~f*-DACL Configuration:

o DAC_InitStructure. DAC Trigger- - - -
o DAC_InitStructure. DAC WaveGeneration: - - oo

‘DAC_Trigger ATIMI_TRGO;

- DAC_ InitStructure. DAC_LESEUnmask Trianglefmplitude DAC_Trianglefmplitude_2047:
- DAC TnitStructure. DAC QutputBuffer -~ - - - - - - - = DISAELE;

1 DAC_TInitStructure. DAC_ComnectOnChipPeripheral - - - = DISALBLE:

| DAC_InitStructure. DAC ComnectExternalPin- - - = ENABLE

| DAC_TnitStructure.DAC_TriggerEnable- oo =-ENABLE ;
STEC_Init WEC T, DA InitStEuctures |

© % -DACZ Configuration: */
< DAC_InitStructure. DAC_LFSREUnmask Trianglefmplitude = -DAC_ Trianglefmplitude_ 1023;
- DAC_Init (DACZ, -&DAC_InitStructure)

- f#%-Set-DACL-DACZ -DHRIZR register-#/

-+ DAC_SetDualChData (DACL1Z, DAC_ALTGN_R_12BIT, 0x100, 0x100);
-/ #%-Enable-DACL - -#/

- -DAC_Enable (DAC1, -ENAELE) ;

/% -Enable-DACZ. -#/

-+ -DAC_Enable(DACZ, ENABLE] ;

=-DAC_WaveGeneration Triangle;

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 name ‘

‘ Difference declaration ‘
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API Is the
description N32G45x series N32H47x_48x series API
P consistent
COMP reset void COMP_Delnit(void) void COMP_Delnit(void) YES None
N32H47x_48x parameter
- . enumeration is different.
Initialize - - - « | void R
COMP void COM_P_StructInlt(COMP_InltType COMP_Structinit(COMP_InitType* YES Comparison is missing
structure COMP_InitStruct) COMP_InitStruct) InpDOutSelacConnect
- OuOutSeltSel (related to design
changes)
Initialize void COMP._Init(COMPX COMPx, void COMP_Init(COMPX COMPX, | . e“ﬂﬂ*;;‘iaﬁ’s‘ paamee scific
COMP COMP_InitType* COMP_lInitStruct) COMP_InitType* COMP_lInitStruct) reference code +SP
Enable void COMP_Enable(COMPX COMPX, void COMP_Enable(COMPX YES None
COMP FunctionalState en) COMPX, FunctionalState Cmd)
Select COMP | void COMP_SetinpSel(COMPX ‘é‘gb%g“é%&%“g’fg‘f_cﬁ\m:é VES None
positive input | COMPx, COMP_CTRL_INPSEL VpSel) VpSel) ! - -
Select COMP void COMP_SetInmSel(COMPX void COMP_SetinmSel(COMPX
neqative inout COMPx, COMP_CTRL_INMSEL COMPx, COMP_CTRL_INMSEL YES None
Y P VmSel) VmSel)
Select Output void COMP_SetOutTrig(COMPX void {\tlJ?’dzer'iMnXa?:: Eémt:rtll: gr?h?nnﬂef:tgl-lf
©TIM PUt | compx, COMP_CTRL_OUTTRIG COMP_OutToTimEnable(uint32_t NO output%o M gchénge d tg I to-many
OutTrig) TimEn, FunctionalState Cmd) output mode
Set COMP - k(Ui K . k(Ui K
lock void COMP_SetLock(uint32_t Lock) void COMP_SetLock(uint32_t Lock) YES None
Enable . . - .
- . . void COMP_SetIntEn(uint32_t IntEn, Enable and disable compatible
;E;e;il.é?]t void COMP_SetIntEn(uint32_t IntEn) FunctionalState Cmd) NO interrupts
Gets the
interrupt uint32_t COMP_GetlIntSts(void) NONE NO Delete redundant function
status flag
ﬁ‘tﬁrt:]et FlagStatus FlagStatus
status gf COMP_GetIntStsOneComp(COMPX COMP_GetIntStsOneComp(COMPX | YES None
COMP COMPX) COMPX)
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) COMP_Set_FlIterPres_caIer(COMPX YES None
. - COMPx , uint16_t FilPreVal)
with moderate
filtering
- - void
] void COMP_SetFilterControl(COMPX .
Set filter COMPX , uint8_t FilEn, uints, t COMP_Set_FllterCo_ntroI((_:OMPX YES None
control TheresNum , uint8_ t SampPW) COMPXx , uint8_t FilEn, uint8_t
' - P TheresNum , uint8_t SampPW)
Eegttgr?esis void COMP_SetHyst(COMPX COMPx , \é%?\ﬂigMgas,\;tpHg(g E '\Iilis()éT YES N32H47x_48x parameter
Ie):/el COMP_CTRL_HYST HYST) HYST) ' - - enumeration is different.
Set the void COMP_SetBlanking(COMPX void COMP_SetBlanking(COMPX
blanking COMPx , COMP_CTRL. BLKING COMPx, COMP_CTRL BLKING | YES ?niﬁ;;?ﬁﬁ: i
source BLK) BLK) :
Get the result
of the FlagStatus When filtering is enabled, the
comparator - COMP_GetOutStatus(COMPX YES function returns the result before
before COMPXx) filtering
filtering
et GhitDAC | Void COMP_SetRefSci(uintg_t vw2Trim, | Void COMP_SetRefScl(uim®_t
bool Vv2En, uint8_t Vv1Trim, bool - T o YES None
control output VV1EN) Vv2Trim, bool VV2En, uint8_t
Vv1Trim, bool VV1En)
Get the filter FlagStatus T
FlagStatus . N32H47x_48x distinguishes between
E%Sr?\ga(;{a:gf COMP_GetOutStatus(COMPX COMPX) ggmg;)e etFilterOutStatus(COMPX NO post-filtering and pre-filtering results
Enable void
window mode | - COMP_WindowModeEnable(uint32_t | NO N32H47x_48x series new functions
WinModeEn, FunctionalState Cmd)
Enable void
VFLAG - COMP_SetVflagEnable(COMPX NO N32H47x_48x series new functions
control COMPXx , FunctionalState Cmd);
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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.

FEzS

~#-@hrief  -Configures the comp module.

\.Jzid-COh[P_Configuratoin(void)
! < CONP_InitType COMP_Initial;
- /#3et - dacZ, dacl. ‘because dacl/Pi4 iz share pin-line, zo-only PFBEO -puls-0/1, -can find out puls#/
- COMP_SetRefScl(lf, true, 32, -true) ;

cf*Initial - comp*s
- COMP_StructInit (COMP_Initial) ;

- COMP_Initial. InpSel - - =-COMP1_CTEL_INPSEL_FE10:

- COMP_Initial. InmSel - - = COMP1_CTRL_INMSEL_DAC1_Pid;
- COMP_Initial. SampWindow =-18; -~ - - - 0073y

- COMP_Initial. Thresh - - =30 FA0073

- COMP_Init (COMPL, &COMP Initiall:
i ¥trig-initial - as-timlétimd-break#)
. CONP_SetOutTrig (CONF1, -COMPL_CTRL_OUTSEL_TIMI BEIN TIMS_BKIN)

T ¥enable comp v,
- COMP_Enable (COMP1, -ENABLE) .

B
#hkhname - - - COMP_Configuratoin.
s fun - - Configures - -the comp-module.
#hkhreturn - - none

— ok

\Eoid-COh{P_Configuratoin(void)

1
S CONMP_InitType COMP_Initial;
o *Initial - compks

©oCOMP_StructInit (&COMP_Initiall ;
CCOMP_Initial. InpSel - - = COMFP1_CTEL_INFSEL_FAL:

< COMP_Initial. InmSel - - = COMP1_CTRL_INMZEL_Pid:
<o COMP_Initial. SampWindow =-18;- - - - F0073z)
- COMP_Initial. Threshold  =-20;- - - - ST

-~ COMP_Init (COMPL, -&COMP_Initial)
_COMP Enable (COMP1, ENABLE)
|- /#Enable - compl- output - to-timer#s
| COMP_0utToTinEnable (COMPL_TIM_EN, ENAELE) ;
-

LR

4.3.31PGA

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_VINPL.

79 NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117¢
Email: sales@nsing com sg



aHy

K NSING

PF7 ———
PC? ——
PAl ——

INPSEL

N\

PA3 [}

PAS [ VPrGal_N_p

PA7T ——

AN

VeGal_our_p
|

2

PBl [——— VPGAI_IN_N

dacl_iout [J——
dac5_iout [J——n—g

INMSEL

prs O———N\
PFI0 ——
PCy —o
PA? ————
pA3 O

/ VPGAI_OUT_N

|~

— >

PAS ———
PCS ——m—
dac2_iout [J———
dact_iout [———

/

INPSEL

nsing.com.sg

Using PA1 as the input and a gain of 2 as an example, the corresponding configuration code is shown in the diagram
below:

Miouuin uous
void PGA_Configuratoin (woid)
! - PGA_InitType PGA Initial;
s faTIndtial  compS
- PGA_StructInit (&PGA_Initial);
- PGA_Initial. Vpzel

PGA_Initial.En2
- PGA_Init (PGAl, &PGA_Initial):
+/#enable PGAL CHI and CHZ */

W Teturn none
Lok

woid-ADC_Tnitial (woid)

- PG4 _Initial.DiffModeEn = DISABLE;
PG4 Initial. Gainl = FGA_CTRL_CHIGATN_2_DIFF_4:

. PGAl_CTEL_VPSEL_PAL: -
- -PGA_Initial. TimedutoMuxEn -= -DISAELE- ;

- PG4 _Initial.Enl = DISABLE;
= DISARLE;

PGAL_Enable (PGAL, PGA_Charmell, -ENABLE) ;
H
[SFEE]
N nane ADC_Initial.
#eyfun ADC_Tnitial program.

<o /#%-ADCx - configuration
- ADC_TnitStructure. WorkMode - - - -
ADC_TnitStructure. MultiChEn
- ADC_Tnit3tructure. ContinueConvEn-
< ADC InitStructure.ExtTrigSelect -
ADC_InitStructure. Datdlign
- -ADC_TInit35tructure. Chslumber- - - -
- ADC_Init3tructure.Resolution: - -

S Enable ADC1 #f
-+ -ADC_Enable (ADC1, ENABLE]
-+ /#Check - ADC1 - Ready*/

- ADC_Init (ADC1, &ADC_InitStructure);

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

- ADC_WORKMODE_INDEFENDENT ;
DISABLE
-ENABLE:

-ADC_EXT_TRIG_REG_CONV_SOFTWARE;

ADC_DAT_ALIGN_R;
1
-ADC_DATA RES_12BIT:

while (ADC_GetFlagStatus (ADC1, ADC_FLAG_RDY) == RESET)

<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))

_CH_L, -1, -ADC_SANP_TIME_CYCLES_G5_E) ;
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4.3.31.2 Differential mode:

1. Inthe 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.

2. The external connection diagram is shown below.

::Rtm
- i
- H VINP ouTP
N o +
oo |

o 1 PGA

e Rcm
d VINN
1
= Rsense 2 Rem OUTN
=

Note: The VINN of the PGA requires a fixed voltage bias of VDDA/2.
3. Using PA1 as the positive input and PAZ2 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)
1

109 | - PGA_InitType PGA_Initial;

110

111 | - /#*Initial comp#/

112 | - PGA_StructInit (&PGA_Initial) ;

113 | - PGA Initial,DiffModeEn = ENABLE;

114 PGA_Initial.Gainl = PG4 CTRL_CHIGAIN 1 _DIFF 2.

115 PGA_Initial. Wmsel = PGAl_CTEL_VMSEL_PA4Z;

116 PGA_Initial. Wpsel = PG4l CTRL_VPSEL_PAl;

117 PGA_Initial. TimedutoMuzEn = DISABLE - ;

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 B {

133 | - /% ADCx - configuration- f
134 | - -ADC_Init3tructure. WorkMode - - - - = ADC WORKMODE _INDEPENDENT ;
135 | - - -ADC_Init3tructure. MultiChEn- LRLE:

136 | - -ﬁDC_ImtStructure ContlnueCDnvE LE:

137 | - ADC_InitStructure.ExtTrigSelect ADC_EXT_TRIG_REG_CONV_SOFTWARE
138 | - ADC_InitStructure.Datdlign - - ADC_DAT_ ALIGN E:

138 | - ADC_Init3tructure. ChsNumber- -1

140 | - - ADC_InitStructure. Resulutlun """ = ﬁDC DATA RES_1ZBIT;

141 | - 4DC_Init (ADC1, £DC_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_N{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#/

163 | - while (ADC_GetFlagStatus (ADC1, ADC_FLAG_RDT) == REZET)

154 | .- .

155 s % Start  ADCL - differential calibration- )/

156 | - ADC_CalibrationOperation(ADC1, 8DC_CALIBRATION_DIFF_MODE)

167 | - - /# -Check the end-of -ADC1 calibration-*/

158 | - -whlle (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
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compensate for errors introduced by various components. For specific details, please refer to the
"PGA_UserTrimming" example project.

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):
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.
4.3.33 XSPI

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.

API name
?I‘eps::ri tion - - ;;2?525: Difference declaration
p N32G45x series N32H47x_48x series

Enable XSPI | void QSPI_Cmd(bool cmd) \C/;lg)xspI_Cmd(FuncnonaIState 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_StructInit(XSPI_InitType* NO N32G45Xx series does not have this API
structure XSPI_InitStruct)
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Pin void ) )
. . QSPI_GPIO(QSPI_NSS_PORT_SEL N32H47x_48x series does not have this
configuratio . - NO
n gspi_nss_port_sel, bool 101_Input, API
bool 103_Output)
void
Configure void XSPI_ConfigDMATxLevel(uint32_t | NO The N32H47x_48x series splits the
DMA QSPI_Tx_DMA_CTRL._Config(uints_ Tx_DataLeveI) DMA sen_d thresho_ld and enable into
sending £ Cmd,uint8_t TxDataLevel) 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 N32H_47x_48x series splits the_
DMA_ QSPI_Rx_DMA_CTRL._Config(uints_ Rx_DataLeveI) DMA receive thres_hold and enable into
receiving £ Cmd, uint8_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 . .
interrupt - XSPI_IT, FunctionalState Cmd) NO N32G45x 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
. . . uintl6_t QSPI_ISTS_MMCIS
gg:ulsnterrupt g"&g; QSPI_GetITStatus(uint16_t |y op| " GetiNTStatus(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:
\éclill(igSPI_CIearITFLAG(ulnth_t 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 XSPI_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 XSPL_IT_RXFFIM
FLAG) XSPI_IT_RXFOIM
XSPI_IT_RXFUIM
XSPI_IT_TXFOIM
XSPI_IT_TXFEIM
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) XSPI_GetTxDataBusyStatus(void) NO Function names are inconsistent
sent FIFO
Gets the
grfntrr)]tgssgﬁze bool GetQspiTxDataEmptyStatus(void) )F(IgglsnggtsTxDataEmptyStatus(voi d) NO Function names are inconsistent
FIFO
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Get receive FlagStatus
;LFtS empty bool GetQspiRxHaveDataStatus(void) XSPI_GetRxHaveDataStatus(void) NO Function names are inconsistent
Get the
received . . FlagStatus . . .
FIFO full bool GetQspiRxDataFullStatus(void) XSPI_GetRxDataFullStatus(void) NO Function names are inconsistent
state
Get data bool FlagStatus
g&r:;lslct GetQspiDataConflictErrorStatus(void) ;(5;’I_GetDataCoan|ctErrorStatus(v NO Function names are inconsistent
Send 1 word | void QspiSendWord(uint32_t void XSPI_SendData(uint32_t NO Function names are inconsistent
data SendData) SendData)
(T:t?ad 1 word 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_Read TxFifoNum(void) NO N32G45x series does not have this API
FIFOs
Clear the
receiving void ClrFifo(void) void XSPI_ClIrFifo(void) NO Function names are inconsistent
FIFO
. - - - uint32_t
S:tzd N word ﬂ:ggg—: (I_Bgrtll;lfoData(mntSZ_t pData, XSPI_GetFifoData(uint32_t* pData, | NO Function names are inconsistent
- uint32_t Len)

Send N . . . « | void
words and void QsplSqndAndSetWords(u|qt32_t XSPI_SendAndGetWords(uint32_t* . . .

pSrcData, uint32_t* pDstData, uint32_t . - NO Function names are inconsistent
get the cnt) pSrcData, uint32_t* pDstData,
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_SetTransType(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
|r:e|‘|::ecl)v?:|| - XSPI_SetRXFIFOLevel(uint32_t NO N32G45x series does not have this API
threshold fifo_len)
Set the null void
threshold for I(ui ies d h hi
sending - )_(SPI_SetTXFIFOLeve (uint32_t NO N32G45x series does not have this API
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 ) .
:E;ess:r?tld of - XSPI:GetTXFIFOLeveI(void) NO N32G45x series does not have this API
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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~ O =& _=¥ mode :

XSSP DUALQUAD

xsp ocTa —p  EIght-wire mode

XSPI_QUAD - .
XSPI_QUAD_DMA “® Four-wire mode

\Four—wire DMA mode
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5 History versions
Version Date Notes
V1.0.0 2024.11.12 Initial version
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6 Disclaimer

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