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Porting Guide

STM32F405/415 Series to N32H482 Series

Introduction
The migration guide primarily outlines the disparities between the STM32F405/415 series and the N32H482 series,
facilitating a seamless transition from developing with the STM32F405/415 series to the N32H482 series.
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Overview

The N32H482 series is the latest high-performance general-purpose secure MCU product developed by Nsing
Technologies based on the Cortex-M4 core. It supports multiple packaging forms such as LQFP64, LQFP100, and
LQFP128, and is compatible with the corresponding packaging pins of the STM32F405/415 series.

This guide mainly introduces the differences in resources and 1O functions between two series of chips, as follows:

Resource Differences: Introduce the differences in resources such as general basic modules, communication
peripherals, analog peripherals, timers, etc. under various corresponding packaging

Hardware differences: Introduction includes differences in pin layout and functional mapping

Minimum System Design: N32H482 Minimum System Design Considerations

Main functional differences: Introduce the main functional differences of each module
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2 Resource Differences

2.1 LQFP64 Packaging Resource Differences
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The comparison of resource differences between STM32F405/415 LQFP64 package and N32H482 LQFP64 package
is shown in the following table:

. STM32F405RGT6
Device model STM32F405RGT7 STM32F415RGT6 N32H482VEL7
FLASH(KB) 1024 1024 512
General SRAM 112+16 160
S(IE;I;A CCM SRAM 64 32
Backup SRAM 4 4
Core Cortex-M4F Cortex-M4F
Maximum frequency 168MHz 240MHz
Work environment 1.8~3.6V/-40~85°C/105°C 1.8~3.6V/-40~105°C
FEMC - -
Storage SDIO Yes Yes
Expansion <SPI i Yes
DMA 2*8CH 2*8CH
Advanced 2*16bit 3*16bit
General 8*16bit+2*32bit 7*16bit+3*16bit
Basic 2*16bit 2*32bit
Timer Lower power - 2*16bit
SysTick 1 1
IWDG 1*12bit 1*12bit
WWDG 1*7bit 1*14bit
SPI 3 5
£ 128 2 2
'§ g 12C 3 4
g=ls USART 4 4
g2 UART 2 4
£ CAN 2*CAN 2*FDCAN
© USB FS Yes Yes
USB HS Yes Yes
RTC Yes Yes
Tamper pins 1 2
CORDIC - Yes
FMAC - Yes
GPIO 51 54
Wakeup pins 1 4
12bit ADC 3 4
ADC channels 16 26
12bit DAC Yes 2
DAC channels 2 2
VREFBUF - Yes
TRNG. CRC32. DES/3DES. DES/3DES. AES.
Algorithm support TRNG. CRC32 AES. SHA1/SHA224/SHA256. SHA1/SHA224/SHA256. SM3.
MD5. HMAC SM4. MD5. CRC16/CRC32. TRNG
Read write protection (RDP/WRP),
Safety protection RDP. PCROP. WRP storage encryption, partition protection,
secure boot
Package LQFP64 LQFP64
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2.2 LQFP100 Packaging Resource Differences
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The comparison of resource differences between STM32F405/415 LQFP100 package and N32H482 LQFP100

package is shown in the following table:

. STM32F405VGT6 STM32F415VGT6
Device model STM32F405VGT7 STM32F415VGT7 N32H482VELT
FLASH(KB) 512 1024 512 1024 512
General SRAM 112+16 160
S(i%gﬂ CCM SRAM 64 32
Backup SRAM 4 4
Core Cortex-M4F Cortex-M4F
Maximum frequency 168MHz 240MHz
Work environment 1.8~3.6V/-40~85°C/105°C 1.8~3.6V/-40~105°C
FEMC Address Data Bus Reuse Mode Address Data Bus Reuse Mode
Storage SDIO Yes Yes
Expansion <SPI _ Yes
DMA 2*8CH 2*8CH
Advanced 2*16bit 3*16bit
General 8*16bit+2*32bit 7*16bit+3*16bit
Basic 2*16bit 2*32bit
Timer Lower power - 2*16bit
SysTick 1 1
IWDG 1*12bit 1*12bit
WWDG 1*7bit 1*14bit
SPI 3 6
g 128 2 2
§ 3 12C 3 4
=& USART 4 4
g2 UART 2 4
e CAN 2*CAN 3*FDCAN
© USB FS Yes Yes
USB HS Yes Yes
RTC Yes Yes
Tamper pins 1 3
CORDIC - Yes
FMAC - Yes
GPIO 82 85
Wakeup pins 1 5
12bit ADC 3 4
ADC channels 16 42
12bit DAC Yes 2
DAC channels 2 2
VREFBUF - Yes
TRNG. CRC32. DES/3DES. DES/3DES. AES.
Algorithm support TRNG. CRC32 AES. SHA1/SHA224/SHA256. SHA1/SHA224/SHA256. SM3.
MD5. HMAC SM4, MD5. CRCI16/CRC32. TRNG
Read write protection (RDP/WRP),
Safety protection RDP. PCROP. WRP storage encryption, partition protection,
secure boot
Package LQFP100 LQFP100
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2.3 LQFP144 Packaging Resource Differences
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The comparison of resource differences between STM32F405/415 LQFP144 package and N32H482 LQFP144
package is shown in the following table:

. STM32F405ZGT6
Device model STM32F405ZGT7 STM32F415ZGT6 N32H482ZEL7
FLASH(KB) 512 1024 512 1024 512
General SRAM 112+16 160
S(%gﬂ CCM SRAM 64 32
Backup SRAM 4 4
Core Cortex-M4F Cortex-M4F
Maximum frequency 168MHz 240MHz
Work environment 1.8~3.6V/-40~85°C/105°C 1.8~3.6V/-40~85°C 1.8~3.6V/-40~105°C
FEMC Yes Yes
Storage SDIO Yes Yes
Expansion <SPI i Yes
DMA 2*8CH 2*8CH
Advanced 2*16bit 3*16bit
General 8*16bit+2*32bit 7*16bit+3*16bit
Basic 2*16bit 2*32bit
Timer Lower power - 2*16bit
SysTick 1 1
IWDG 1*12bit 1*12bit
WWDG 1*7bit 1*14bit
SPI 3 6
g 128 2 2
§ 3 12C 3 4
2 S USART 4 4
g2 UART 2 4
e CAN 2*CAN 3*FDCAN
© USB FS Yes Yes
USB HS Yes Yes
RTC Yes Yes
Tamper pins 1 3
CORDIC - Yes
FMAC - Yes
GPIO 114 118
Wakeup pins 1 5
12bit ADC 3 4
ADC channels 24 51
12bit DAC Yes 2
DAC channels 2 2
VREFBUF - Yes
TRNG. CRC32. DES/3DES. DES/3DES. AES.
Algorithm support TRNG. CRC32 AES. SHA1/SHA224/SHA256. SHA1/SHA224/SHA256. SM3.
MD5. HMAC SM4. MD5. CRC16/CRC32. TRNG
Read write protection (RDP/WRP),
Safety protection RDP. PCROP. WRP storage encryption, partition protection,
secure boot
Package LQFP100 LQFP100
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3 Hardware Differences

3.1 Pin Layout

The N32H482 series is basically compatible with the STM32F405/415 series pins, with the following specific

differences:

® STM32F405/415 PC14/PC15 can also be used as a low-speed clock port, which is different from N32H482 only
in terms of pin naming.

® STM32F405/415 PHO/PH1 can also be used as a high-speed clock port, which is different from N32H482 only
in terms of pin naming.

® N32H482 does not have VCAP_1/VCAP_2 pins and does not require external capacitors. The corresponding
pins have been changed to GPIO PH3/PH2.

® The N32H482 BOOTO pin can be reused as GPIO PH4.

® The N32H482 LQFP144 package does not support PDR_ON function, and the corresponding pin has been

changed to GPIO PHS.

3.1.1 LQFP64

On the left is the pin distribution diagram of STM32F405/415 series LQFP64, and on the right is the pin distribution
diagram of N32H482 series LQFP64:
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3.1.2 LQFP100

On the left is the pin distribution diagram of STM32F405/415 series LQFP100, and on the right is the pin distribution
diagram of N32H482 series LQFP100:
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3.1.3 LQFP144

On the left is the pin distribution diagram of STM32F405/415 series LQFP144, and on the right is the pin distribution
diagram of N32H482 series LQFP144:
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3.2 Pin Function Mapping

The N32H482 series provides more peripheral multiplexing functionality on each pin, making practical applications
more flexible. Some of the pin functions have differences or do not meet the requirements. Based on the multiplexing
function of STM32F405/415, the main differences are as follows:

® The RTS DE, TX, and RX signals of the N32H482 series USART3, USARTS, and UARTS can be mapped to
any IO

® The TX and RX signals of the N32H482 series FDCAN1, FDCAN2, and FDCAN3 can be mapped to any 10

® N32H482 series supports XSPI

® N32H482 series supports LPTIM

The differences in pin reuse function are detailed in the table below. Based on the reuse function of STM32F405/415
series, the highlighted red parts are the pins with differences or that do not meet the function requirements:
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E § E Pins Reuse function
Fa % % Pin name
— 3 s STM32F405/415 N32H482
FEMC_A23
TRACECLK Gg;?ﬁzggi !
- 1 1 PE2 FSMC_A23 ATIMS CHI
EVENTOUT Us ARTE TX
EVENTOUT
FEMC_A19
TRACEDO G;FII)II\EZ&CSISZ
- 2 2 PE3 FSMC_A19 ATIMg CH2
EVENTOUT Us ART4 RX
EVENTOUT
FEMC_A20
TRACEDI1 GTIM2 CH3
- 3 3 PE4 FSMC_A20 SPI4 NSS
EVENTOUT ATIM3 CHIN
-EVENTOUT
-FEMC_ A21
TRACED?2 GTIMS_CHI1
FSMC A21 GTIM2 CH4
) 4 4 PES EVENTOUT SPI4_MISO
TIM9 CH1 ATIM3_CH2N
EVENTOUT
FEMC_A22
GTIMS CH2
TRACED3 SPI4 MOSI
) S 5 PEG FSMC_A22 ATIM3 CH3N
EVENTOUT LPTIM2 IN1
TIM9_CH2 EVENTOUT
WKUP3
RTC TAMP3
1 6 6 VBAT VBAT VBAT
RTC OUTI1
ATIM1_CHIN
ATIM1_ BKIN
EVENTOUT ATIM2 CH4N
RTC OUT LPTIM2 ETR
2 7 7 PC13 RTC TAMPI1 XSPI_RXDS
RTC TS ATIM3 BKIN
EVENTOUT
WKUP2
RTC TAMPI1
GTIM7 _CH3
3 8 8 PC14 EVENTOUT EVENTOUT
OSC32 IN 0SC32 IN
GTIM7 CH4
4 9 9 PCI15 EVENTOUT EVENTOUT
0SC32 OUT 0SC32 OUT
FSMC_A0 FEMC_A0
- - 10 PFO EVENTOUT AI]Z_IC]\%ISSE;: 1
12€2_SDA XSPI NSSI
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E % E Pins Reuse function
Fa % % Pin name
— 3 s STM32F405/415 N32H482
UARTS8 CTS
EVENTOUT
FEMC_Al
FSMC Al 12C2_SCL
- - 11 PF1 EVENTOUT ATIM3 CH2
12C2_SCL XSPI CLK
EVENTOUT
FEMC_A2
FSMC A2 12C2_SMBA
- ATIM3_CH3
- - 12 PF2 EVENTOUT XSPI 100
12C2_SMBA EVEN’E OUT
ADCI1 IN13
FEMC A3
FSMC A3 ATIM3 CH4
- - 13 PF3 EVENTOUT I;gs; SISI;
ADC3_IN9 EVENTOUT
ADC3 IN17
FEMC_A4
ATIM3 CHIN
FSMC Ad 12C3 SDA
- - 14 PF4 EVENTOUT G?ISLI:[IS_IgI%I |
ADC3 IN14 DC3 gCL
EVENTOUT
ADC3 INO
FEMC A5
ATIM3 CH2N
FSMC_ A5 XSPI 103
- - 15 PF5 EVENTOUT GTIMS_CH2
ADC3_IN15 12C3 SDA
EVENTOUT
ADC3 INI13
- 10 16 VSS VSS VSS
- 11 17 VDD VDD VDD
GTIM6_CH1
GTIM4 _ETR
GTIM3_CH4
FSMC _NIORD 12C2_SCL
) ) 18 PF6 EVENTOUT GTIM4_CH1
TIM10_CHI1 XSPI 103
ADC3_IN4 SPI5 NSS
UART7 RX
EVENTOUT
ADC2 IN16
GTIM7_CH1
FSMC NREG ATIM3 BKIN
) ) 19 PF7 EVENTOUT GTIM4 _CH2
TIM11_CHI1 XSPI 102
ADC3_IN5 FEMC Al
SPI5 SCK
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LQFP64

LQFP100
LQFP144

Pin name

Pins Reuse function

STM32F405/415

N32H482

UART7 TX
GTIM8_ETR
EVENTOUT
ADCI IN15

PF8

FSMC NIOWR
EVENTOUT
TIM13_CHI
ADC3_IN6

GTIM9_CHI
ATIM3_BKIN2
GTIM4_CH3
XSPI_100
FEMC_A24
SPI5_MISO
EVENTOUT
ADC2 INI

PF9

FSMC_CD

EVENTOUT
TIM14_CHI
ADC3_IN7

GTIM10_CHI
ATIM3_BKIN
GTIMS8_CHI
SPI2_SCK
GTIM4_CH4
XSPI 101
FEMC_A25
SPI5_MOSI
EVENTOUT
ADC4 IN17

PF10

FSMC_INTR
EVENTOUT
ADC3_IN8

ATIM3_BKIN2
GTIMS8_CH2
SPI2_SCK
XSPI_CLK
FEMC_A0
EVENTOUT
ADC4 INO

12 23

PHO

EVENTOUT
0SC_IN

12C2_SDA
SPI2 NSS/I2S2 WS
ATIMI_CH3N
USART2_RX
GTIM5_CH3
ATIM3_CHIN
EVENTOUT
0SC_IN
ADCI1 _IN10

13 24

PH1

EVENTOUT
0SC_OUT

12C2_SCL
SPI2_SCK/I2S2_CK
USART2_TX
GTIMS_CH4
ATIM3_CH2N
EVENTOUT
0SC_OUT
ADC2 IN10

14 25

NRST

NRST

NRST

15 26

PCO

EVENTOUT
OTG_HS_ULPI_STP
ADCI123_IN10

LPTIMI_INI
ATIMI1_CHI
UART7_RX
12C3_SCL
USART4_TX
XSPI RXDS
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< o < . .
e E E . Pins Reuse function
Fa CLS‘ LS/ Pin name
| 3 3 STM32F405/415 N32H482
GTIM10_CHI
EVENTOUT
ADCI12 IN6
LPTIM1_OUT
ATIM1_CH2
UART7 TX
XSPI 104
EVENTOUT SPI3_MOSI/I2S3 SD
9 16 27 PC1 ADCI23 IN11 SPI2._ MOSI/I2S2_SD
- 12C3_SDA
USART4 RX
GTIM10_CH2
EVENTOUT
ADCI12 IN7
SPI2_MISO
12S2_AUX SD
LPTIM1_IN2
SPI2_MISO ATIM1 CH3
12S2ext_SD ATIM3 CH2
10 17 28 PC2 EVENTOUT XSPI_105
OTG_HS ULPI DIR SPI3 NSS/I2S3 WS
ADCI123 IN12 GTIM10_CH3
UAR7 TX
EVENTOUT
ADC12 INS8
SPI2_ MOSI/12S2_SD
LPTIM1 _ETR
SPI2 MOSI ATIMI_CHA
1252.5D Hsrios
i 18 2 Pe3 OTGEXENJLOSTNXT SPI3 SCK/I2S3 CK
ADCI23_IN13 GTIMID_CH4
= UAR7 RX
EVENTOUT
ADC12 IN9
- 19 30 VDD VDD VDD
12 20 31 VSSA VSSA VSSA
- 21 32 VREF+ VREF+ VREF+
13 22 33 VDDA VDDA VDDA
USART2_CTS
UART6_TX
EVENTOUT GTIM1_CH1_ETR
TIM2_CH1_ETR GTIM4_CH1
TIM5_CHI1 ATIM2_ETR
TIM8 ETR ATIM2 BKIN
14 23 34 PAO/WKUP UART4_TX SPI3_MISO
USART2_CTS ATIM3 CH3N
WKUP EVENTOUT
ADCI123 INO ADCI12_IN3
WKUPI
RTC TAMP2
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< o < . .
2 < = Pins Reuse function
Fa % % Pin name
| 3 3 STM32F405/415 N32H482
USART2 RTS DE
UART6_RX
GTIM4 CH2
EVENTOUT GTIM1_CH2
TIMS_CH2 GTIM8 _CHIN
TIM2 CH2 SPI4 MOSI
15 2 35 PAL UART4 RX SPI3_MOSI/I2S3 SD
USART2 RTS SPI6_SCK
ADC123 IN1 ATIM3 CH4N
EVENTOUT
ADC12_IN4
RTC REFIN
USART2 TX
GTIM4 _CH3
GTIMS5_CH1
GTIM1_CH3
F:F\IIII\E/II;ITSPIIJ 3T GTIM8 _CHI1_ETR
TIM97CH1 XSPI_NSSO
16 25 36 PA2 TIM 2* CH3 UART7_TX
USART2 TX ISZPSIBCES;
ADC123 IN2 EVENtF OUT
ADC1 _IN5
WKUP4
LSCO
USART2 RX
GTIM4 CH4
EVENTOUT GTIMS_CH2
TIMS _CH4 GTIM1_CH4
TIM9 _CH2 GTIM8_CH2
17 26 37 PA3 TIM2 _CH4 XSPI_CLK
USART2 RX UART7 _RX
OTG_HS_ULPI_DO 1252 MCK
ADC123 IN3 MCO2
EVENTOUT
ADCI1 IN2
18 27 38 VSS VSS VSS
19 28 39 VDD VDD VDD
SPI1_NSS
SPI3 NSS/I2S3 WS
USART2 CK
SPI1_NSS USB_HS SOF
SPI3_NSS GTIM2 _CH2
12S3 WS XSPI_NSS1
EVENTOUT 12C2 SCL
20 29 40 PA4 USART2 CK SPI6_MISO
OTG_HS SOF GTIM7_CH1
ADCI12_IN4 LPTIM2 IN2
DAC OUT1 USARTI1 TX
EVENTOUT
ADC2 IN17
DAC1 OUT
14/ 34
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o <t
E g 3 Pins Reuse function
[_5 & & Pin name
ARAR STM32F405/415 N32H482
SPI1_SCK
GTIM1_CHI_ETR
ATIM2 CHIN
SPI1_SCK XSPIichK
EVENTOUT 2C2 SDA
TIM2 CH1 ETR SPI6 MOSI
o1 | 30 | a1 PAS TIM8_CHIN USARTI RX
OTG HS ULPI CK XSPI 100
ADC12_IN5 GTIM7 CH2
DAC_OUT2 EVENTOUT
ADC2_IN13
DAC2 OUT
SPI1_MISO
ATIM2_BKIN
TIM9 CHI
SPII_MISO gTIMzing
];?]1\];?2(1)([1}; ATIMI_BKIN
- XSPI I
n |31 | » PAG TIM13_CHI1 UASRT77 815
TIM3 _CHI1 it
B 1252 MCK
TIM1 BKIN )
B DIO CMD
ADCI2 IN6 stgf(ioo
EVENTOUT
ADC2 INO
SPI1_MOSI
ATIM2_CHIN
TIM7 CHI
SPI1_MOSI gTIM;gHZ
?1\/1\/}1?2?{{1}; ATIMI_CHIN
23 | 32 | 43 PA7 TIM14_CH1 ng)llofg;{ 1
TIM3_CH2 XSPI 101
TIM1_CHIN MCO1
ADCI12_IN7 GTIM9 CH2
EVENTOUT
ADC2 IN2
ATIM1_ETR
12C2 SCL
USART1 TX
XSPI 107
XSPI 102
EVENTOUT -7
y . " - VENTOU UART7 TX
ADCI12_IN14 23 SCL
LPTIM2 OUT
ATIM3_CH3N
EVENTOUT
ADC2 IN5
GTIM8_BKIN
ATIMI_CH4N
EVENTOUT USARTI_RX
25 | 34 | 45 PC5 ADC12_IN15 XSPLIO3
UART7 RX
12C3 SDA
15/34
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LQFP64

LQFP100

LQFP144

Pin name

Pins Reuse function

STM32F405/415

N32H482

GTIMS_ETR

EVENTOUT

ADC2 _INI11
WKUPS5

26

35

46

PBO

EVENTOUT
TIM3_CH3
TIM8_CH2N
TIM1_CH2N
OTG_HS_ULPI DI
ADCI2_IN8

GTIM2_CH3
ATIM2_CH2N
ATIM1_CH2N

XSPI_I01
SPIS_SCK
SPI3_MOSI/I2S3 SD
SDIO D1

USART4 TX

EVENTOUT

ADC3_IN12

ADCI INI

27

36

47

PB1

EVENTOUT
TIM3_CH4
TIM8_CH3N
TIM1_CH3N
OTG_HS_ULPI D2
ADCI2_IN9

GTIM2_CH4
ATIM2_CH3N
ATIM1_CH3N

XSPI_100
UART7 _RTS_DE
SPIS NSS
SDIO D2

USART4 RX

EVENTOUT

ADC1_IN12

ADC3 IN1

28

37

48

PB2

EVENTOUT
BOOT!1

RTC_OUT2
LPTIMI_OUT
GTIM4_CHI1
ATIM3_CHI
12C3_SMBA
XSPI 105
GTIM1_CH4
SPI3_MOSI/I2S3_SD
SDIO_CLK
UART6_TX
SPI1_NSS
GTIM6_ETR
EVENTOUT
ADC2 INI12

49

PF11

EVENTOUT

ATIM3_ETR
FEMC_NE4
SPI5_MOSI
EVENTOUT

50

PF12

FSMC_A6
EVENTOUT

FEMC_A6
ATIM3_CHI
EVENTOUT

51

VSS

VSS

VSS

52

VDD

VDD

VDD

53

PF13

FSMC_A7
EVENTOUT

FEMC_A7
ATIM3 CH2
12C4 SMBA

MCO1
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LQFP144

Pin name

Pins Reuse function

STM32F405/415

N32H482

EVENTOUT

PF14

FSMC_A8
EVENTOUT

FEMC_A8
ATIM3_CH3
12C4 SCL
MCO2
EVENTOUT

PF15

FSMC_A9
EVENTOUT

FEMC_A9
ATIM3_CH4
12C4 SDA
EVENTOUT

PGO

FSMC_A10
EVENTOUT

FEMC_A10
ATIM3_CHIN
UART7_TX
GTIM7_CH2
EVENTOUT

PG1

FSMC_All
EVENTOUT

FEMC_Al1l
ATIM3_CH2N
UART7_RX
GTIM7_CH3
EVENTOUT

38 58

PE7

FSMC_D4
EVENTOUT
TIM1_ETR

FEMC_D4
ATIM1_ETR
UART7_RX
UART6 RX

SPI1_SCK
GTIM4_CH2
GTIM9_CH4
EVENTOUT

ADC3_IN4

39 59

PE8

FSMC D5
EVENTOUT
TIMI_CHIN

FEMC D5
ATIMI1_CHIN
GTIM4_CH3
UART7_TX
SDIO DO
SPI1_MISO
EVENTOUT
ADC34 IN6

40 60

PE9

FSMC D6
EVENTOUT
TIM1_CHI

FEMC D6
ATIM1_CHI
GTIM4 CH4
SDIO DI
SPII_MOSI
EVENTOUT
ADC3_IN2

VSS

VSS

VSS

VDD

VDD

VDD

41 63

PE10

FSMC D7
EVENTOUT
TIM1_CH2N

FEMC D7
ATIM1_CH2N
XSPI_CLK
SDIO D2

SPI2_NSS/I2S2 WS

ATIM1_CHIN
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Pin name

Pins Reuse function

STM32F405/415

N32H482

GTIM2_CHI
GTIM9_CHI
USART4 TX
EVENTOUT
ADC34 IN14

42

64

PEI1

FSMC_D8
EVENTOUT
TIM1_CH2

FEMC_D8
ATIM1_CH2
SPI4 NSS
XSPI_NSS0
SPI5_NSS
SDIO D3
SPI2_SCK/I2S2_CK
USART4 RX
EVENTOUT
ADC34 INI5

43

65

PE12

FSMC D9
EVENTOUT
TIM1_CH3N

FEMC_D9
ATIM1_CH3N
SPI4 SCK
XSPI_100
SPI5_SCK
SDIO_CLK
SPI2_MISO
GTIM7_CH4
EVENTOUT
ADC34 IN16

44

66

PE13

FSMC_D10
EVENTOUT
TIM1_CH3

FEMC_D10
ATIM1_CH3
SPI4 MISO
XSPI 101
SPI5_MISO
SPI2_ MOSI/I2S2_SD
SDIO_CMD
EVENTOUT
ADC3 IN3

45

67

PE14

FSMC_D11
EVENTOUT
TIM1_CH4

FEMC_D11
ATIM1_CH4
SPI4_ MOSI
ATIMI1_BKIN2
XSPI_102
SPI5_MOSI
EVENTOUT
ADC4 IN5

46

68

PEIS

FSMC_DI12
EVENTOUT
TIM1_BKIN

FEMC_D12
ATIM1_BKIN
ATIM1_CH4N
XSPI_103
12C1_SDA
USART4 RX
GTIM10_CHI
EVENTOUT
ADC4_IN2
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< () <t . .
2 < = Pins Reuse function
Fa ) & Pin name
3 S| < STM32F405/415 N32H482
SPI2_SCK/I252_CK
SPI2_SCK 122 SCL
1282 CK GTIM1_CH3
EVENTOUT UART7 RX
29 | 47 | 69 PBI0 TIM2_CH3 XSPI_CLK
USART3_TX ATIM1_BKIN
OTG_HS_ULPI D3 SDIO D7
12C2_SCL FEMC D11
EVENTOUT
12C2_SDA
— G ci
TIM2 CH4 -
- XSPI N
30 | 48 | 70 PBII USART3_RX IZSS < KSI;O
OTG_HS_ULPI D4 FrIC Dl
12€2_SDA EVENTOUT
ADCI2 IN14
LPTIM2_INI
UARTS_CTS
ATIM3 BKIN
31 | 49 | 71 VCAP 1 ; ATIM2_CH4N
GTIM5 CHI
EVENTOUT
PH3
32 | 50 | 72 VDD VDD VDD
SPI2_NSS/I2S2 WS
12C2_ SMBA
sriz s Donrs
EVENTOUT Agéglﬁgﬁg\l
TIM1_BKIN S
33 | 51 | 7 PBI12 USART3 CK GTIM4_ETR
CAND BX UART7 RTS DE
OTG HS ULPI D5 SPI4_NSS
_TS_VLL GTIM9 CH3
OTG_HS_ID .
0y SMBA EVENTOUT
- ADC1_INT1
ADC4 IN1
SPI2_SCK/I2S2_CK
USART3_CTS
slglszz_scclf ATIMI_CHIN
EVENTOUT U;%PI;FS—(CHZS
TIM1 CHIN —
34 | 52 | 74 PBI3 C ATIM1 CH2
USART3_CTS SO o
CAN2_ TX -
OTG HS ULPI D6 GTIMO_CHA
OTG_HS_VBUS EVENTOUT
- USB_HS_VBUS
ADC3 IN5
SPI2_MISO SPI2_MISO
12S2ext_SD ATIMI_CH2N
B BB PB14 EVENTOUT GTIM8_CHI
TIM1 CH2N ATIM2 CH2N
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E % E Pins Reuse function
La % % Pin name
— 3 s STM32F405/415 N32H482
TIM12 CH1 12S2_ AUX SD
TIM8 CH2N GTIM9_CH2
USART3_RTS USART4 CK
OTG_HS DM EVENTOUT
USB_HS DM®
ADC4 IN4
ADC1 INO
SPI2_ MOSI/I2S2_SD
ATIM1 CH3N
SPI2_ MOSI ATIM2 CH3N
12S2_SD GTIMS8 _CH2
EVENTOUT GTIMS8_CHIN
TIM1 CH3N ATIM2 CH4
36 >4 76 PBIS TIM8 CH3N UART8 _CTS
TIM12 _CH2 EVENTOUT
OTG_HS DP USB_HS DP®
RTC_REFIN RTC _REFIN
ADC2 IN15
ADC4 IN3
FEMC D13
FSMC D13 SPI3_NSS/I2S3 WS
- 55 77 PDS8 EVENTOUT (/;"I"Tli\l/\l/lll(; Ccl?j]
USART3 TX EVENTBUT
ADC4 INI12
FEMC D14
SPI3_SCK/I2S3 CK
FSMC D14 ATIM1_CH3N
- 56 78 PD9 EVENTOUT g;iﬁgig?}i
USART3_RX GTIM10_CH2
EVENTOUT
ADC4 INI13
FEMC DI5
FSMC DS USART3_CK
- 57 79 PDI10 EVENTOUT iiiﬁ ;71(*::?1;‘
USART3 CK EVEN"E OUT
ADC34 IN7
FEMC_CLE/FEMC_A16
USART3_CTS
GTIM4 _ETR
FSMC CLE 12C4 SMBA
FSMC _Al6 SPI3 MISO
) 38 80 PDII EVENTOUT USART4 TX
USART3 _CTS 12C1_SCL
GTIM10 CH3
EVENTOUT
ADC34 INS
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E % E Pins Reuse function
La o) o) Pin name
20 99 STM32F405/415 N32H482
FSMC ALE FEMC_ALE/FEMC_A17
- GTIM3_CH1
FSMC_A17 -
= PI3_MOSI/I2S3_SD
- 59 | 81 PDI12 EVENTOUT S Emffé / Cli lfs
TIM4_CHI EVENTOUT
USART3_RTS ADC34 TNO
FEMC_A18
TIM3_CH2
FSMC_A18 gsm 3710?138
- 60 | 82 PDI13 EVENTOUT GTIM6 CHa
TIM4_CH2 EVENTOUT
ADC34 IN10
- - 83 VSS VSS VSS
- - 84 VDD VDD VDD
FEMC DO
GTIM3_CH3
FSMC DO 12C4 SCL
- |61 | 85 PD14 EVENTOUT gTTI%ZO—CCI;
TIM4_CHS3 GTIM6 CH3
EVENTOUT
ADC34 IN11
FEMC D1
GTIM3_CH4
SPI2_NSS
FSMC_DI 12C4_SDA
- 62 | 86 PDI15 EVENTOUT ATIM2 CH2
TIM4 CH4 ATIM2 _CHIN
GTIM8_CH1
GTIM6_CH4
EVENTOUT
FEMC_A12
ATIM3 CH3N
FSMC_A12 SPIl_SCK
) ) 87 PG2 EVENTOUT 12C2 SCL
GTIM5_ETR
EVENTOUT
FEMC Al3
ATIM3 BKIN
12C4 SCL
- - 88 PG3 EF\SIZII\?T—SLI% SPI1_MISO
ATIM3 CH4N
12C2_SDA
EVENTOUT
FEMC_Al4
ATIM3 BKIN2
FSMC_Al4 12C4_SDA
) ) 89 a4 EVENTOUT SPI1_MOSI
GTIM6_ETR
EVENTOUT
FSMC_A15 FEMC_Al5
) ) %0 PG5 EVENTOUT ATIM3 ETR
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E § § Pins Reuse function
Fa % % Pin name
— 3 s STM32F405/415 N32H482
SPI1_NSS
UART7_CTS
EVENTOUT
FEMC INT2
ATIM3 BKIN
- - 91 PG6 Ei/héli}IONS; 12C3_SMBA
UART7 RTS_DE
EVENTOUT
FEMC INT3
FSMC _INT3 USART4 CK
- - 92 PG7 EVENTOUT 12C3_SCL
USART6_CK UART7 TX
EVENTOUT
USART4 RTS DE
12C3_SDA
) ) 93 PGS EVENTOUT UART7 RX
USART6_RTS FEMC NE3
XSPI_NSS1
EVENTOUT
- - 94 VSS VSS VSS
- - 95 VDD VDD VDD
12S2 MCK
ATIM2_CHI
SDIO D6
1252 MCK USART4 TX
EVENTOUT GTIM2 EH |
37 63 96 PC6 Exg—ggi 12C4_SCL
USART6 TX SPI2 NSS/I2S2 WS
SDIO D6 USART2_CTS
- FEMC_Al6
ATIM2_CH2
EVENTOUT
12S3_MCK
ATIM2_CH2
SDIO_D7
1283 MCK USART4_RX
EVENTOUT GTIM2_CH2
TIM8 CH2 12C4 _SDA
38 | 64 97 pc7 TIM3_CH2 SPI2_SCK/I2S_CK
USART6_RX USART2 RTS DE
SDIO_D7 FEMC Al7
ATIM2 CH2N
GTIMS_CH2
EVENTOUT
ATIM2 CH3
SDIO_D0
EVENTOUT GTIM2_CH3
TIM8 CH3 USART4 CK
39 65 98 PC8 TIM3 CH3 ATIM3 CH3
USART6_CK 12C3_SCL
SDIO_ DO SPI2_MISO
USART2 TX
EVENTOUT
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E § E Pins Reuse function
Fa % % Pin name
— 3 s STM32F405/415 N32H482
12S_CKIN
MCO2
ATIM2 CH4
12S_CKIN SDIO_ D1
EVENTOUT 12C3_SDA
TIM8 CH4 GTIM2 CH4
40 66 99 PC9 TIM3 CH4 ATIM2 BKIN2
12C3_SDA SPI2 MOSI/I2S2_SD
SDIO_ D1 USART2 RX
MCO2 FEMC NOE
ATIM2 CH3N
GTIM8 CH3
EVENTOUT
MCOl1
USART!_CK
eventouT AT CHl
TIM1 CHI1 12C275DA
41 67 100 PAS USARTL_CK 1282 7MCK
OTG_FS_SOF DC2 7SMBA
IZIS[%S?L GTIM3 _ETR
SDIO DI
EVENTOUT
ADC3 INI18
USART!_TX
ATIM1_CH2
12C3_SMBA
12C2_SCL
EVENTOUT [2S3 MCK
TIM1_CH2 GTIMS_BKIN
42 68 101 PA9 USART1 TX GTIM1_CH3
OTG FS_VBUS SPI2_ SCK/I2S2 CK
12C3_SMBA SDIO_D2
12C4 SCL
12C1_SCL
EVENTOUT
ADC4 INI8
USARTI RX
ATIM1_CH3
GTIM10_BKIN
12C2_SMBA
SPI2_MISO
EVENTOUT GTIM1 CH4
TIM1 CH3 ATIM2 BKIN
43 69 102 PA10 USARTI RX [2C2 _SDA
OTG_FS_ID 12S2 AUX_SD
SPI5S_MOSI
12C4 SDA
FEMC_NWE
EVENTOUT
PVD IN
EVENTOUT USART1 _CTS
4 70 103 PALL TIM1 CH4 ATIM1 CH4
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LQFP144

Pin name

Pins Reuse function

STM32F405/415

N32H482

USARTI_CTS
CAN1_RX
OTG_FS_DM

USB_FS_DM
SPI2_ MOSI/I2S2_SD
ATIMI_CHIN
GTIM3_CHI
ATIMI1_BKIN2
SPI4 MISO
USART4 TX
ATIM2_CH3N
EVENTOUT

45

71 104

PA12

EVENTOUT
TIM1_ETR
USARTI_RTS
CANI1_TX
OTG_FS_DP

USARTI _RTS DE
ATIM1_ETR
USB_FS_DP
GTIM9_CHI

12S_CKIN
ATIM1_CH2N
GTIM3_CH2
SPI4 MOSI
USART4 RX
SPI2 NSS
EVENTOUT

46

72 105

PA13

EVENTOUT
JTMS-SWDIO

JTMS-SWDIO
GTIM9 CHIN
12C4 SCL
12C1_SCL
IR_OUT
USART3 CTS
GTIM3_CH3
UART6_TX
GTIM8_CH3
EVENTOUT

47

73 106

VCAP 2

VCAP 2

USART4 RTS DE
USART1_RX
GTIM3_CH4
GTIM9 CH3
EVENTOUT

PH2

74 107

VSS

VSS

VSS

48

75 108

VDD

VDD

VDD

49

76 109

PA14

EVENTOUT
JTCK-SWCLK

JTCK-SWCLK
LPTIMI_OUT
12C4_SMBA
12C1_SDA
ATIM2_CH2
ATIMI1_BKIN
USART2_TX
UART6_RX
GTIMS8_CH4
EVENTOUT

50

77 110

PA1S

SPI3_NSS
SPI1_NSS
12S3_ WS

EVENTOUT

JTDI
SPI3_NSS/I2S3 WS
GTIMI_CHI_ETR
SPI1_NSS
ATIM2 CHI

24 /34

NSING Technologies Pre. Lid.

Add: NSING, Teletech Park #02-28, 20 Science Park Road,

Singapore 117674

Tel: +6:5 692630590
Email: sales@nsing.com.sg




NSING

nsing.com.sg

< o < . .
2 < = Pins Reuse function
Fa % % Pin name
| 3 3 STM32F405/415 N32H482
TIM2_CH1_ETR 12C1_SCL
JTDI USART2 RX
UART6_RTS DE
ATIM1_ BKIN
UARTI1_TX
USART2 CTS
ATIM2_CHIN
ATIM3_ETR
EVENTOUT
SPI3_SCK SPI362§I$2§;*CK
12S3 CK SDIO 52
51 78 111 PC10 %\;2\?;0;}; ATIM2 CHIN
- XSPI NSS1
USART3 TX GTIMB CH4
SDIO_D2 EVENTOUT
UART6_RX
SPI3_MISO
SPI3_MISO SDIO D3
12S3ext_SD 12S3_AUX SD
EVENTOUT ATIM2 CH2N
52 7 12 PCI UART4 RX 12C3 _SDA
USART3 RX XSPI_CLK
SDIO_D3 GTIM10_ETR
ATIM3 CH2
EVENTOUT
SDIO_CLK
SPI3_MOSI/I2S3_SD
SPI3_MOSI USART3 CK
12S3 SD GTIM4 _CH2
EVENTOUT ATIM2 CH3N
>3 80 13 PCI2 UARTS5 TX [2C2_SDA
USART3 CK XSPI 100
SDIO_CK ATIM2 CH2N
ATIM3 CH3
EVENTOUT
FEMC D2
ATIM2_CH4N
FSMC D2 SPI4_MISO
- 81 114 PDO EVENTOUT ?}2;%:%2
CANI_RX XSPI 101
ATIM3 CH4
EVENTOUT
FEMC D3
ATIM2_ CH4
FSMC D3 ATIM2_ BKIN2
- 82 115 PDI EVENTOUT SPI%EE?? lséz WS
CANLTX XSPI 102
12C1_SDA
EVENTOUT
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< o < . .
e E E . Pins Reuse function
Fa CLS‘ LS/ Pin name
| 3 3 STM32F405/415 N32H482
GTIM2_ETR
SDIO_CMD
ATIM2 BKIN
SPI3 NSS/I2S3 WS
EVENTOUT XSPI 103
TIM3 ETR ATIM2 CH3N
> 83 16 PD2 UARTS5 _RX SPI2. MOSI
SDIO_CMD ATIM1 _CH4
ATIM2 CH4N
ATIM3 CH4
GTIMS_CH2
EVENTOUT
FEMC _CLK
- 84 117 PD3 EVENTOUT - -
USART2 CTS XSPLNSSO0
- SPI2_SCK/I2S2 CK
EVENTOUT
FEMC _NOE
FSMC NOE USART2 RTS DE
- 85 118 PD4 EVENTOUT GTIM1_CH2
USART2 _RTS XSPI 104
EVENTOUT
FEMC NWE
FSMC_NWE o
- 86 119 PD5 EVENTOUT -
USART2 TX GTIM6_CHI1
- ATIM1_CH4N
EVENTOUT
- - 120 VSS VSS VSS
- - 121 VDD VDD VDD
FEMC NWAIT
USART2 RX
FSMC _NWAIT GTIM1_CH4
- 87 122 PD6 EVENTOUT XSPI_106
USART2 RX SPI3_MOSI/I2S3_SD
GTIM9 _ETR
EVENTOUT
USART2 CK
FFSSI\I/\I/ICCE\II\EEEI ) FEMC_NE1/FEMC_NCE2
- 88 123 PD7 EVEN:F OUT GTIM1_CH3
XSPI 107
USART2 CK EVENTOUT
USART4 RX
FEMC_NE2/FEMC_NCE3
S
- - 124 PG9 ES;/EIC\I:F O%T GTIM8 _CHIN
SPI2. MOSI
USART6_RX GTIM6_CH2
SPI2_MISO
EVENTOUT
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E % E Pins Reuse function
Fa % % Pin name
s S S STM32F405/415 N32H482
FSMC_NCE4 1 F}EISV;%%E;
- - 125 PG10 FSMC_NE3 -
EVENTOUT GTIM7_CHI
EVENTOUT
XSPI 103
FSMC_NCE4 2 SPI4_SCK
i i 126 PG EVENTOUT GTIM7_CH2
EVENTOUT
FEMC_NE4
FSMC NE4 USART4 RIS DE
- - 127 PG12 EVENTOUT v
USART6_RTS SFI4_MISO
= GTIM7_CH3
EVENTOUT
FEMC_A24
s
- - 128 PG13 EVENTOUT -
USART6_CTS SFI4_MOSI
- GTIM7_CH4
EVENTOUT
FEMC A25
USART4 TX
XSPI_DO
FSMC_A25 SPI4 NSS
- - 129 PGl4 EVENTOUT SPI2. MISO
USART6 TX 12C1_SCL
GTIM6_CH3
ATIM2 CH4
EVENTOUT
- - 130 VSS VSS VSS
- - 131 VDD VDD VDD
USART4 _CTS
GTIM6_CH4
12C1_SDA
- - 132 PG15 lfs\jjzl\ﬁogTTs SPI6 NSS
- ATIM2_CH4N
USARTI RX
EVENTOUT
JTDO
SPI3_SCK/I2S3 CK
GTIM1_CH2
TRACESWO SPI1_SCK
SPI3_SCK GTIM3_ETR
SPI1_SCK ATIM2_CHIN
55 | 89 | 133 PB3 1283 CK USART2 TX
EVENTOUT GTIM2_ETR
TIM2_CH2 USARTI RX
JTDO 12C2_SDA
USART2 RTS DE
ATIM2 BKIN
EVENTOUT
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E § E Pins Reuse function
Fa % % Pin name
=1 91 9 STM32F405/415 N32H482
NIJTRST
SPI3_MISO
GTIM2 CHI1
SPI_MISO
SPLI MISO 283 AUX_SD
SPI3 MISO GTIM9 CHI_ETR
12S3ext_SD ATIM?_CEON
56 90 134 PB4 EVENT6UT USART2 RX
GTIM10 BKIN
TIM3 CHI1 nC3 gDA
NITRST SD16 DO
ATIM2 _ETR
LPTIM2 IN1
USART2_TX
EVENTOUT
12C1_SMBA
GTIM2 CH2
SPI1 MOSI SPII_MOSI
P13 MOSI SPI3_MOSI/I2S3_SD
IZSg D GTIM9 BKIN
EVEN%OUT ATIM2 CH3N
57 91 135 PB5 USART2 CK
TIM3 CH2 12C3 SDA
CAN2 RX GTIM10_CHI1
OTG_HS ULPI D7 LPTIM 171N1
12C1_SMBA UARTS ETS
USART2_RX
EVENTOUT
2C1_SCL
GTIM3 CHI1
EVENTOUT USARTI_TX
TIM4 CHI GTIM9 _CHIN
58 92 136 PB6 USART1 TX iiiﬁ;ngH}l
ICZP(;I;QgZ)[f ATIM2 BKIN2
- LPTIM1 _ETR
FEMC NE2/FEMC NCE3
EVENTOUT
12C1_SDA
FEMC_NADV
USARTI_RX
FSMC NL GTIM3_CH2
EVENTOUT GTIMI10_CHIN
59 93 137 PB7 TIM4 CH2 1?}??:422712:;
USARTI RX C4 gDA
[2C1_SDA LPTIMI1 IN2
UART6_CTS
EVENTOUT
PVD IN
GTIM4 CH1
60 94 138 BOOTO VPP GTIM10_CHIN
USART1 TX
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< () <t . .
© = = Pins Reuse function
Fa ) & Pin name
20 99 STM32F405/415 N32H482
EVEVTOUT
PH4
GTIM3_CH3
SDIO D4
EVENTOUT GTIM6_CHI
12C1_SCL
TIM4 CH3 -
TIMIO CHL GTIM9 CH1
61 | 95 | 139 PBS - ATIM2 CH2
CAN1 RX -
= ATIM1 BKIN
12C1_SCL —
SDIO. Da SPI5S_MOSI
- FMEC NWAIT
GTIM9 CH4
EVENTOUT
SPI2_NSS/I252. WS
SPI2 NSS GTIM3_CH4
— GTIM7 CHI
1252 WS SDIO D
EVENTOUT el SDA
TIM4 CH4 -
62 | 96 | 140 PBY M fCCH 1 GTIM10_CH1
15811683? FEMC_NEI/FEMC_NCE2
- EVENTOUT
IR-OUT
GTIM3_ETR
FEMC_NBLO
FSMC_NBLO ATIM3_ETR
: 97 | 141 PEO EVENTOUT ATIM3_CH4N
TIM4_ETR GTIM9 CH1
USARTI TX
EVENTOUT
FEMC NBLI
GTIM10 CHI
- 98 | 142 PE1 FESVI\]@;—TI\:%LTI ATIM3 CH4
USARTI RX
EVENTOUT
EVENTOUT
- | 143 PDR_ON PDR_ON
PH5
63 - - VSS - _
64 | 100 | 144 VDD VDD VDD
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4 Minimum System Design

The minimum system design for N32H482 has the following considerations, which can be referred to in the hardware
design guide "CN_UG_N32H47X&N32H48X Series Hardware Design Guide":

® Power supply

VDD is the main power supply for MCU and must be powered by a stable external power supply with a voltage range
of 1.8V~3.6V. A 0.1uF decoupling capacitor should be placed nearby for all VDD pins, and an additional 10uF
decoupling capacitor should be added to one VDD pin. Please refer to the hardware design guide for the specific
design of decoupling capacitors.

VDDA is an analog power supply that provides power to ADC, DAC, and COMP. It is recommended to place a
0.1uF and a 10uF capacitor on the VDDA input pin.

VREF+serves as the reference voltage, providing reference levels for ADC and DAC. When VERF+uses the built-
in reference source VREFBUF, it is recommended to place a 0.1uF and a 1uF capacitor near the VREF+pin. When
VERF+is powered externally, it is recommended to place a 0.1uF and a 10uF capacitor near the VREF+pin.

® External pin reset circuit

When a low level (external reset) appears on the NRST pin, a system reset will occur. The external NRST pin
reset reference circuit is as follows:

VDD
RPL

External reset

_ _Cifu_il_ _ NRST internal
|[ ; 'm] 'lb filter Lescl
| |
| 10.1uF
I b !
cd__ L

Note: The reset pin NRST cannot be left hanging during design. The external capacitor 0.1uF is given as a typical
reference value. If the reset time needs to be accelerated, the NRST pin can be pulled up. In addition, users can
decide whether to add a reset button according to their actual product needs.

® External clock circuit

The N32H482 series MCU includes two external clocks: an external high-speed clock HSE (4AMHz~32MHz)
and an external low-speed clock LSE (typically using 32.768KHz).

HSE and LSE are configured with corresponding load capacitors based on the crystal oscillator
characteristics. For details, please refer to the external clock characteristic description in the relevant data
manual.

® Boot pin connection

The following figure shows the external connections required for selecting a boot memory for the N32H482
series chip. Please refer to the relevant sections of the user manual for the startup mode.
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The following table only lists the main differences. For other detailed functions, please refer to the data manual and

user manual:

Device model

| STM32F405/415 series

| N32H482 series

System
System Clock Main frequency 168M, AHB bus up to 168M Main frequency 200M, AHB bus up to 200M
f;ﬁ:gal clock | 5k 4-26M (Bypass 1-50M) HSE 4-32M (Bypass 1-50M)
Internal - clock | yoreqany. LsI(32K) HSI(8M). LSI(32K)
source
operation -40~85°C or -40~105°C -40~105°C
temperature

External interrupt

» 16 configurable external pin interrupts
» 7 configurable peripheral interrupts

» 16 configurable external pin interrupts, supporting full

pin mapping
» 16 configurable peripheral interrupts

BOR » Three configurable gears » Five configurable gears
» Two configurable detection voltage intervals
PVD » Eight configurable gears » Each detection voltage interval supports 8 configurable

gears

» Four low-power modes:

» Four low-power modes:

output

Sleep mode Sleep mode
low power mode Stop mode Stop mode
Standby mode Standby mode
VBAT mode VBAT mode
Low speed clock > Not supported » Supports low-speed clock output in Stop0/Standby

mode

Standby wake-up

» 1 configurable wake-up pin

» 5 configurable wake-up pins

Storage

» Page size 16KB (4 pieces)

storage and only supports CPU access
» 4KB Backup SRAM

FLASH > Page size 64KB (1 piece) ; gige S;fzgléBveri feation
> Page size 128KB (7 pieces) PP
» 112KB Universal SRAM1 . .
» 16KB Universal SRAM? > iggi]((B general-purpose  SRAM, supporting parity
SRAM » 64KB CCM SRAM, can only be used for data

» 32KB CCM SRAM, supporting ECC
» 4KB Backup SRAM, supports ECC

Expanded storage

» XSPI:
Not supported
» FSMC:
Support PC Card
» SDIO:
Compatible with SD 2.0, SDIO 2.0, MMC 4.2
Support CE-ATA V1.1

» XSPI:
1/2/4/8-bit data cable
The size of the data can be configured during read and
write operations
» FEMC
Not supported PC Card
» SDIO:
Compatible with SD 2.0, SDIO 2.0. MMC 4.2
Not supported CE-ATA

Peripherals

Advanced Timer

» Name: TIM1/8

» The highest resolution is 5.95ns

»4 comparison outputs, including 4 external
input/output  channels and 3 pairs of
complementary output channels

» Name: ATIM1/2/3

» The highest resolution is 5ns

» 9-way comparison output

» Four external input/output channels
» Four complementary output channels

General Timer

» Name: TIM2/3/4/5/9/10/11/12/13/14

» TIM2/3/4/5/12/13/14 maximum resolution 11.9ns
> TIM9/10/11 maximum resolution 5.95ns

» TIM2/5 supports 32-bit counting

» TIM3/4/9/10/11/12/13/14  supports 16  bit
counting
» TIM2/3/4/5 supports 4 comparison outputs,

including 4 external input/output channels
» TIM9/10/11/12/13/14 supports 2 comparison
outputs, including 2 external input/output

» Name: GTIM1~10

» GTIM1-7 has a maximum resolution of 5.56ns

» GTIMS-10 with a maximum resolution of 5ns

» GTIM1~10 supports 16 bit counting

» GTIM1-7 supports 4 comparison outputs, including 4
external input/output channels

» GTIMS8/9/10 supports 5 comparison outputs, including
4 external input/output channels and 1 pair of
complementary output channels

» GTIMS8/9/10 supports brake input
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channels

Basic timer

» Name: TIM6/7
» The highest resolution is 11.9ns
» Supports 16 bit counting

» Name: BTIM1/2
» The highest resolution is 5.56ns
» Supports 32-bit counting

LPTIM » Not supported »>2
WWDG » Tbit > 14bit
IWDG » Freezing is not supported » Support freezing IWDG in low-power mode
SPI > 3*SP_I > 6*SRI
» Maximum 75MHz » Maximum 60MHz
128 » 2 * 128, supports full duplex communication » 2 * 128, supports full duplex communication
e > 3*12C »4*12C
» Maximum 400KHz » Maximum 1MHz
*
USART ; ?:.FUSART. . d i ‘Stugpsﬁi;l;n swapping
> l)lgess‘ill?)lzr;ﬁfpfr? gss-léll%%ol?aerdware flow control > Supports RS-485 hardware flow control
» USART3 TX/RX/RTS de supports full pin mapping
k
UART i IszART . d i ‘Slugpl)fr{t];in swapping
> chl)lessv;i}:illlllfpﬁr? ORtSS-IAIL%pSOII:rdware flow control > Supports RS-485 hardware flow control . .
» UARTS/8 TX/RX/RTS de supports full pin mapping
CAN » Only supports CAN 2.0A/B » Supports CAN 2.0A/B and FDCAN
» Not supporting full pin mapping » Support full pin mapping
USBFS > 1*USB FS OTG » 1*USB FS Device
» 1*USB HS OTG
USB HS » Built in FS PHY » 1*USB HS DualRole
» HS requires an external PHY chip
> Two intrusion detection pins » 3 intrusion d.etection pins: PC13/PE6/PAO
RTC » One timest tri the input pi » 16 external interrupts EXTIO~15 can be configured as
ne timestamp triggers the input pin . .
timestamp trigger sources
»3*ADC » 4*ADC
ADC » Up to 24 external channels » Up to 51 external channels
» Single channel maximum 2.4MSPS » Maximum 4.7MSPS
DAC » 2*DAC » 8*DAC
» Up to 2 external channels » Up to 4 external channels
» Can be configured with 2.048, 2.5, and 2.9V
VREFBUF » Not supported > Con ﬁgurablegou tput
» Supported CRC16/32
> Supported CRC32 > Supported AES128/192/256
» STM32F4153 ##DES/3DES » Supported DES/3DES
Algorithm » STM32F4153 ¥ AES128/192/256 > Supported SM4
> STM32F4153 $FSHA1/224/256 » Supported SHA1/224/256
» STM32F4153Z $¥MDS5/HMAC » Supported MD5
» Supported SM3
» RDP
» RDP » WRP
Secure » PCROP » Storage encryption
» WRP » Partition protection
> Safe startup
Pin
» Does not support digital filtering » Configurable digital filtering
GPIO » Other differences can be found in the pin function | » Other differences can be found in the pin function

mapping

mapping

33/34

NSING Technologies Pre, Lid.

Add: NSING, Teletech Park #02-28, 20 Science Park Road,

Singapore 117674
Tel: +65 69268090
Email: sales@nsing.com.sg




NSING

6 Version History

nsing.com.sg

Version

Date

Changes

V1.0.0

2024.11.12

Initial version
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7 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 Nations Technologies Inc. and Nations 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 NATIONS has attempted to provide accurate and reliable information, NATIONS assumes no
responsibility for the accuracy and reliability of this document. It is the responsibility of the user of this document to
properly design, program, and test the functionality and safety of any application made of this information and any
resulting product. In no event shall NATIONS be liable for any direct, indirect, incidental, special, exemplary, or
consequential damages arising in any way out of the use of this document or the Product.

NATIONS Products are neither intended nor warranted for usage in systems or equipment, any malfunction or failure
of which may cause loss of human life, bodily injury or severe property damage. Such applications are deemed,
Insecure Usage’. Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, all types of safety devices, and other applications intended to
supporter sustain life. All Insecure Usage shall be made at user's risk. User shall indemnify NATIONS and hold
NATIONS harmless from and against all claims, costs, damages, and other liabilities, arising from or related to any
customer's Insecure Usage Any express or implied warranty with regard to this document or the Product, including,
but not limited to. The warranties of merchantability, fitness for a particular purpose and non-infringement are
disclaimed to the fullest extent permitted by law. Unless otherwise explicitly permitted by NATIONS, anyone may

not use, duplicate, modify, transcribe or otherwise distribute this document for any purposes, in whole or in part.
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