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分类 关节驱动模组 手部驱动模组 

图示 

 

 

结构 无框力矩电机+驱动器+双编码器组成 空心杯电机+驱动器+编码器 

应用场景 机器人关节 机器人灵巧手 

技术难点及挑战 功率密度、小型化 功率密度、小型化 

 

, , / + + , ,

Robotiq

MCU

“ ”
MCU

• : Cortex-M7/M4 RISC-V 600MHz

: EtherCAT ESC μs

" " " " Arm Cortex-M7 RISC-V , 480MHz-600MHz :-40-

105/125℃, PWM( 100ps GaN

) RS485CAN FDEtherCATT1S SPE (EtherCAT over SPE)

" " MOS & MCU 3*3mm^2

• : 200MHz FPU DSP FOC

“ ”
& MCU

• : ADC /

• : DSP/FPU IMU

• : SPI I2C/I3C
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MCU

option

1,CAN FD+ PGA+ :N32MD473UEQ7(8*8mm^2)

2,EtherCat :N32H765IIB7EC(10*10mm^2)/N32H785XIB7EC(10*10mm^2)

3,CAN FD/RS 485 :N32DP474KEG7(4*4mm^2)/N32H473KEU8(5*5mm^2)/N32H473CEU8(7*7mm^2)/N32MC471KEQ7(5*5mm^2)/N32MC471CEU8(7*7mm^2)

PWM

ADC

+

PGA

PHY

PHY

CAN FD

RS485

EE

PROM

SPI

IIC

CAN FD

USART

EtherCAT

DSMU

/RV

Sigma-Delta

ADC

OPA/PGA

Flash

EE

N32H47x

N32H7xx_EC

N32H7xx_EC

N32H47x
COMP

:-40-105/125℃

: (4*4mm^2)

ADCTempSensor

CAN FD UART IO
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MCU:

ADC

+

PGA

CAN FD

RS485/RS422

EEPROMIIC

CAN FD

USART

ATIM

OPA/PGA

Flash

EE

ADC

:-40-105/125℃

: (4*4mm^2)

PWM

Temp 

Sensor

Vrefbuf

2.5V

xSPI/SPI

ATIM

GTIM

GPIOAlert/Int/Cal

/ / /

28Mbps-60Mbps

ABZ

UVW

Angle Velocity

1,N32H473KEU8(5*5mm^2)/N32H473CEU8(7*7mm^2)/N32MC471KEQ7(5*5mm^2)/N32MC471CEU8(7*7mm^2)

2,N32G033K8 Q7-1(4*4mm^2)/ N32G412KBQ7-1(4*4mm^2)/N32G430K8Q7(4*4mm^2)/N32G435G8Q7(4*4mm^2)/N32G4FRHCQ7(5*5mm^2)/N32G455TBQ7(6*6mm^2)
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MCU

CAN FD

2*Ethernet MAC

IIC

CAN FD

EtherCAT

Flash

EE

PHY

PHY

PWM

ADC

SPI

BLDC

1

OPA

COMP

PWM

ADC

SPI

BLDC

6

OPA

COMP

PWM

ADC

SPI

BLDC

1

OPA

COMP

PWM

ADC

SPI

BLDC

4

OPA

COMP

CAN FD

PWM

ADC

SPI

COMP

PWM

ADC

SPI

COMP

CAN FD

ADC

+

PGA

OPA

Vrefbuf

I2C
I2C/I3C

/UART

ADC

+

PGA

OPA

Vrefbuf

I2C
I2C/I3C

/UART

ADC

+

PGA

OPA

Vrefbuf

I2C
I2C/I3C

UART

CAN FD

EE

PROM

PHY

N32H765IIB7

N32H785IKB7

EtherCAT

N32H473

N32MC4

71

N32H473

N32MC4

71

N32H473

N32G430

N32G412

N32G4FR

N32G430

N32G412

N32G4FR

Sensor HUB Sensor Node1 Sensor Node2

N32H76xx EtherCAT

git@gitee.com:coolbacon/ecat-

master.git

FreeRTOS+SOEM/CherryECAT

N32H765IIB7

mailto:git@gitee.com:coolbacon/ecat-master.git
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:N32MC471 

Arm Cortex-M4F

Up to 240MHz
8KB I-Cache

1KB D-Cache

FPU/MPU

Timers

Connectivity

1x FS USB Device

6x SPI/2x I2S

4x I2C

8x U(S)ART

2x CAN FD

DMA

Memories
512KB eFlash(with 

ECC)

128KB SRAM(32KB 

CCM SRAM)  + 4KB 

Backup SRAM

Ext. Memories 

I/F1x Octal-SPI

1x FEMC Support 

(PSRAM/SRAM, Nor Flash, 

NAND Flash)

Analog
4x 12bit 4.7Msps ADC 

8x 12bit DAC(4x1MSPS, 

4x15MSPS)

4x PGA

7x COMP

1x VREFBUF

1x Temperature sensor 

4~32MHz HSE

8MHz HSI

32.768K LSE

32KHz LSI 

Clock

Accelerator & Filter

Cordic/FMAC/FIR

2x DMA, 16-ch

3x 16bit  advanced 

timers

3x 32bit general timer

1x WWDG, 1xIWDG

1x RTC with 

Calendar

2x 16bit LP timers

2x 32bit basic timers

Security&

Cryptography

Flash

SMPU

TRNG/CRC

UCID/UID

RDP/WRP

AES/DES/TDES/SM4

SHA/MD5/SM3

7x 16bit  advanced 

timers

N32MC471 :-40-105/125℃
 3 4 3 32bit

 ATIM GTIM ADC DAC COMP

PGA CAN



• 3 U(S)ART TX RX

• CAN-FD



• ADC 4.7Msps

• GBW 40MHz, SR 20V/us

SR 40V/us

• 22ns 35ns



• Cordic

4 FIR 4 ADC, ADC 16

256,

 SDK IDE:  Keil/IAR/Vscode+GCC

 RTOS: FreeRTOS/RT Thread

 TOOL:NsingCube/PC Download Tool

 DEBUG:NS Link/Jlink

 EFT +/-4KV A IO+/-2KV A

 ESD / +/-8KV A IO +/-1.5KV A

 :Flash

,UCID/UID,RDP/WRP,AES/TDES/SM4/SHA/MD5/SM3

 :IEC61508 Sil 2 IEC60730 Class B

 LGA32/QFN32/UQFN48/BGA81/LQFP48/64/80/100/128

 Sxx32G473/483 STxx32G491/4A1
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:N32MD473

 3 4 3 32bit

 ATIM GTIM ADC DAC

COMP PGA CAN



• 3 U(S)ART TX RX

• CAN-FD



• 4*ADC 4.7Msps

• 4 GBW 40MHz, SR 20V/us

SR 40V/us

• 7 22ns 35ns



• Cordic

 500KHZ

 220V





 IO +1.5A/-1.8A 

 EFT +/-4KV A IO+/-2KV A

 ESD / +/-8KV A IO +/-1.5KV A

 :Flash

,UCID/UID,RDP/WRP,AES/TDES/SM4/SHA/MD5/SM3

 :IEC61508 Sil2 IEC60730 Class B

QFN56 8*8mm^2

Arm Cortex-M4F

Up to 240MHz
8KB I-Cache

1KB D-Cache

FPU/MPU

Timers

Connectivity

1x FS USB Device

4x SPI/4x I2C

6x U(S)ART

2x CAN FD

DMA

Memories

512KB eFlash(with 

ECC)

192KB SRAM(32KB 

CCM SRAM)  + 4KB 

Backup SRAM

500KHZ

220V

IO +1.5A/-1.8A 

Analog

4x 12bit 4.7Msps ADC 

8x 12bit DAC(4x1MSPS, 

4x15MSPS)

4x PGA

7x COMP

1x VREFBUF

1x Temperature sensor 

4~32MHz HSE

8MHz HSI

32.768K LSE

32KHz LSI 

Clock

Accelerator & Filter

Cordic/FMAC

2x DMA, 16-ch

3x 16bit  advanced 

timers

1x WWDG, 1xIWDG

1x RTC with 

Calendar

2x 32bit basic timers

Security&

Cryptography

Flash

SMPU

TRNG/CRC

UCID/UID

RDP/WRP

AES/DES/TDES/SM4

SHA/MD5/SM3

10x 16bit  advanced 

timers

N32MD473 :-40-105℃
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DCDC :N32DP474 

Arm Cortex-M4F

Up to 240MHz
8KB I-Cache

1KB D-Cache

FPU/MPU

Timers

Connectivity

1x FS USB Device

6x SPI/2x I2S

4x I2C

8x U(S)ART

3x CAN FD

DMA

Memories

512KB eFlash(with ECC)

128KB SRAM(32KB 

CCM SRAM)  + 4KB 

Backup SRAM

Ext. Memories I/F

1x Octal-SPI

1x FEMC Support 

(PSRAM/SRAM, Nor Flash, 

NAND Flash)

Analog

4x 12bit 4.7Msps ADC 

8x 12bit DAC(4x1MSPS, 

4x15MSPS)

4x PGA

7x COMP

1x VREFBUF

1x Temperature sensor 

4~32MHz HSE

8MHz HSI

32.768K LSE

32KHz LSI 

Clock

Accelerator & Filter

Cordic/FMAC/FIR

2x DMA, 16-ch

3x 16bit  advanced 

timers

3x 32bit general timer

1x WWDG, 1xIWDG

1x RTC with Calendar

2x 16bit LP timers

2x 32bit basic timers

Security&

Cryptography

Flash

SMPU

TRNG/CRC

UCID/UID

RDP/WRP

AES/DES/TDES/SM4

SHA/MD5/SM3

7x 16bit  advanced 

timers

N32DP474 :-40-105/125℃
 1 16bit SHRTIM ,3 16 bit ATIM,3 32bit GTIM

 , ,SHRTIM ATIM GTIM ADC DAC

COMP PGA CAN FD



• 3 U(S)ART TX RX

• CAN-FD



• ADC 4.7Msps

• GBW 40MHz, SR 20V/us

SR 40V/us

• 22ns 35ns



• Cordic

• 4 FIR 4 ADC, ADC 16

256,

 SHRTIMER DP474

(125ps 8 /16 )

10 PWM

SHRTIM Fault EEV

1 CMP5 ADC CMP PWM

Burst 16bit 32bit

CMP(1~5) ADC PWM

LLC

 EFT +/-4KV A IO+/-2KV A

 ESD / +/-8KV A IO +/-1.5KV A

 LGA32/QFN32/UQFN48/BGA81/LQFP48/64/80/100/128

Sxx32G474/484

1x 16bit  shrtimer
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N32H785EC + PHY

ARM Cortex-M7

Up to 600MHz

32KB I-Cache

32KB D-Cache

D-FPU/MPU

Timers

Analog

Clock

Safe & Security

3x 12bit 5Msps ADC

6(2+4)x 12bit DAC

VREF_INT(1.5V/1.8V/2.048V/2.5V)

1x Temperature sensor 

4xCOMP

4~48MHz HSE/64MHz HSI

100KHz~8MHz MSI

32.768KHz LSE/ 32KHz LSI 

4x 16bit  ATIM

10x 16bit GTIM

4x 32bit BTIM

RTC with Calendar

WWDG, IWDG

RTAD-AES

AES/DES/TDES/

SHA/ECC/SM4/

TRNG/CRC/UID

DMA

3x DMA , 24-ch

1x MDMA,16-ch 

Dual core 

communicate

SEMA4

DCMU

Memories

4/2MB SIP Flash

4KB Backup RAM

2x 16bit  SHRTIM

Ext. Memories I/F

xSPI FEMC SDRAM

2x SD/SDMC/eMMC 4.51

Connectivity

2x USB HS dual role

7x SPI/4xI2S/10xI2C

15x U(S)ART

8x CAN FD

1x Gigabit Ethernet

1x 10/100M Ethernet

EtherCAT (2x Port)

HMI

MIPI-DSI(2-Lan) 

RGB TFT LCD Controller

Camera DVP

HW JPEG CODEC

2.5D Graphic Process Unit

DC-DC

SMPS

ARM Cortex-M4F

Up to 300MHz

16KB I-Cache

16KB D-Cache

S-FPU/MPU

5x 16bit LPTIM

480KB SRAM 

1024KB TCM

Co-processer

Cordic, DSMU,FMAC

N32H785_EC :-40-105℃

PHY

PHY

PHY



M4M7
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N32H785_EC

UART

. .

CAN FD

. .

EtherCAT

.PDO/SDO.

/

/

/

DCMU/SEMA4

.

M7: . . M4::

REAL-TIME CONTROL.SHAREE 

MEMORY.COMMUNICATION

FOC

.PWM

. .

. .

. . .
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: MCU

/

N32H7xxEC

N32H785EC

N32H765EC

N32H473

N32MC471

N32MD473

N32H47x

N32G430

IMU, ,

M7@600MHz

M4F@300MHz

Flash:2-4MB

SRAM:1.5MB

1*FEMC  133MHz/32bit

1*SDRAM 133MHz/32bit

2*SDMMC 200MHz

M7@600MHz

Flash:2-4MB

SRAM:1.5MB

M4F@240MHz

Flash:512KB

SRAM:192KB

• 1*EtherCAT 2Port

• 1*GMAC GMII

• 8 * FD-CAN

• 1*xSPI 133MHz/DDR

• 17*UART 37.5Mbps

• 1*EtherCAT 2Port

• 1*GMAC GMII

• 4 * FD-CAN

• 1*xSPI 133MHz/DDR

• 17*UART 37.5Mbps

• 3 * FD-CAN

• 1*xSPI,6*SPI

• 10*UART 

22.5Mbps

• :2*SHRTIM

4*ADTIM,10*GTIM 

• :3*ADC4.7Msps,4*CMP,6*DAC, 

Vrefbuf

• : Cordic/FMAC/DSMU 

4ch

• :2*SHRTIM

4*ADTIM,10*GTIM 

• :3*12bit ADC 4.7Msps, 4*CMP 

• ,6*DAC, Vrefbuf

• :

Cordic/FMAC/DSMU 4ch

• :3*ADTIM, 10*GTIM 

• :4*12 bit ADC 4.7Msps, 

4*PGA,7*CMP,8*DAC, Vrefbuf

• : Cordic/FMAC

• 500KHz ,

220V, IO 

+1.5A/-1.8A ( MD473,)

• ESD(HBM):2KV

• LU:200mA@105℃

• IO: ,5V FT( IO )

• Ta/Tj:-40-105℃/125℃

• :BGA240+25(14mm x 14mm) 

LQFP176(24mm x 24mm)

• ESD(HBM):2KV

• LU:200mA@105℃

• IO: ,5V FT( IO )

• Ta/Tj:-40-105℃/125℃

• :BGA176+25(10mm x 10mm)

• EFT +/-4KV A IO+/-2KV A

• ESD / +/-8KV A IO +/-

1.5KV A

• IO: ,5V FT

• Ta/Tj:-40-125℃/135℃

• H473 :UQFN48(7mm x 7mm)

• MD473 :QFN56(8*8mm)

• IEC61508 Sil2

• IEC60730 Class B

• Flash

•

•

• AES/SM4/SHA/SM3

• IEC61508 Sil2

• IEC60730 Class B

• Flash

•

•

• AES/SM4/SHA/SM3

• IEC61508 Sil2

• IEC60730 Class B

• Flash

•

•

• AES/SM4/SHA/SM3

N32H765EC

N32MC471

N32H473

N32G430

M4F@240MHz

Flash:512KB

SRAM:192KB

• 3 * FD-CAN

• 1*xSPI,6*SPI

• 10*UART 22.5Mbps

• :3*ADTIM, 10*GTIM 

• :4*12 bit ADC 4.7Msps, 

4*PGA,7*CMP,8*DAC, Vrefbuf

• : Cordic/FMAC

• EFT +/-4KV A IO+/-2KV A

• ESD / +/-8KV A IO +/-

1.5KV A

• IO: ,5V FT

• Ta/Tj:-40-125℃/135℃

• H473 :UQFN48(7mm x 7mm)

• N32G430 :QFN32(3*3mm)

• IEC61508 Sil2

• IEC60730 Class B

• Flash

•

•

• AES/SM4/SHA/SM3

N32G430:

M4F@128MHz

Flash:64KB

SRAM:16KB

• N32G430

• 1 *CAN

• 2*SPI/2*I2C

• 4*UART 

• N32G430

• :2*ADTIM,4*GTIM

• :1*12bit ADC,4.7Msps,3*CMP
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N32H765EC
· 600MHz@M7

· Ether CAT/CAN-FD

· SHRTIM  100ps

N32H473/N32MC471/N32MD473
· 240MHz@M4F -40-125℃

· 4

· CAN FD 6N , 200V 500KHz (MD473

)

·BGA

N32G430/N32H473/N32MC471
·128MHz~240MHz @M4F

·QFN20/32

N32G430/N32H473

·128MHz~240MHz @M4F

·CAN-FD

·QFN20/32

IMU

N32H765

·600MHz @M7+FPU

·6xSPI , EtherCAT/Ethernet/CAN FD

·BGA

N32H473/N32H493

·240MHz @M4+FPU

·6xSPI CAN FD

·BGA

/

N32H785EC

·600MHz@M7+300MHz@M4

·EtherCAT/Ethernet

·CANFD*8

N32S032

·80MHz@M0            

· / ITSEC EAL5+

N32H765EC
· 600MHz@M7

· 6

· EtherCAT CAN-FD           

N32H473/N32MC471
· 240MHz@M4

· 4

· CAN FD

N32G430/N32G4FR( )
. 128MHz@M4F

. 3*3mm

DCDC BMS

DCDC:N32H474/N32DP474

240MHz@M4F,SHRTIM:125ps, 4*12bitADC/8*DAC   

/7*CMP/3*CAN FD/ /TypeIII

BMS :N32G452/N32L406

·64MHz~144MHz@M4F

· 3uA

· 48-100pin

AFE :NB401-NB1802

.2-18 AFE +1.5mV Asil D

NS350
CC4+/

, ,

mailto:.高性能128MHz@M4F
mailto:.高性能128MHz@M4F
mailto:.高性能128MHz@M4F


AI MCU +
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AI

MCU
N32A/H/G/L/M/P/WB N32WB

( )
NB/NP/NTN32S/NS/Z32

ARM Cortex-M EAL5+ CC 2.4G 13.56M

Power
BMS ICs PD…
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国民技术开发者社区:ai.nationstech.com => dev.nsingtech.com

开发者需要的，不只是一个编辑器。

从新建工程到烧录调试，N32Studio 把重复的准备工作交给平台，把更多时间留给真正重要的创造。

https://ai.nationstech.com/home#top
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(

NSING

Nsing-xiaoAn

https://www.nsingtech.com/support/down/

PPT


