
基于LKS32MC07x的伺服控
制器解决方案
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➢ 电流环、速度环、功率环控制

➢ 单、双、三电阻、MOS内阻拓扑结构采样

➢ 硬/软件过流、过压保护机制

➢ 编码器偏置角度自学习

➢ 无感角度备份

➢ 初始位置检测

➢ 支持ABZ编码器、三相霍尔、AB+HALL

平台简介01

调试分析工具

主要功能

凌鸥创芯针对编码器伺服应用，如机器
人关节，行走电机等行业应用，基于高
集成度，性能优异, 高可靠性的
LKS32MC07系列型MCU, 配合性能稳定
的FOC电机控制算法, 提供全面且高性能
的解决方案

方案概述
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方案特点02

ABZ偏置角度自学习

➢ 强拖获取编码器安装零位与电机零位的偏差角度

➢ 编码器不拆卸无需重新校准

编码器自学习

三相霍尔相序自学习

➢ 强拖获取霍尔相序

➢ 自学习一次后无需重新校准

霍尔相序自学习
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方案特点02

定位启动

➢ 首次上次定位到零点

➢ 不掉电无需重新定位
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方案特点02

IPD启动

➢ 在电机任意位置都可以检测当前角度

➢ 首次IPD获取初始位置，后续无需获取

➢ 基于磁饱和效应的IPD位置检测功能，

注入六脉冲获取转子位置
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方案特点02

霍尔校正编码器角度

➢ 支持上电自学习编码器偏置角

     并存入flash地址

➢ 支持利用霍尔信号校正编码器角度

     使用霍尔信号定位初始扇区

脉冲信号

QEP_CNT

HALL_A

HALL_B

HALL_C

0° 60° 120° 180° 240° 300° 360°

上电角度自学习
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附录：原理图设计

18

Vin
3

G
N

D
2

Vout
1

U3

78L05

C5
100nF/50V LED1

R8

5.1K
+

CE1

RVT2A100M0607

1
1

2
2

L1

YNR6045-331M

R9

0.3R

C3

1uF/25V

DM_In

+

CE2

RVT1C221M0607

C8

100nF/50V

R6 10R

+

CE3

RST220UF25V019

1

2

3

P1

Header 3

GND

GND

GNDGND

DC/DC电源

+P

+5V

C7
100pF/50V

GND
1

VOUT
2

NC
3

VCC
4

DRAIN
5

NC
6

CS
7

IC_GND
8

U2

LKS621 GND

输入电压范围：DC22V~80V

输出电压：15V

输出电流：持续输出电流240mA

SPI_DI/CLUOUT0/ADC01_CH4/DAC0_OUT/DAC1_OUT/P0.0
1

CLUOUT1/RSTN/P0.2
2

GND
3

AVDD
4

MCPWM_CH3P/CLUOUT2/P3.2
5

MCPWM_CH4P/SCL/TIM2_CH0/ADC01_CH7/P0.3
6

MCPWM_CH4N/SDA/TIM2_CH1/ADC01_CH8/P0.4
7

HALL_IN0/MCPWM_CH5P/QEP0_Z/ADC01_CH9/P0.5
8

HALL_IN1/MCPWM_CH5N/UART1_RXD/SCL/TIM1_CH0/CMP2_IN/P0.6
9

HALL_IN2/UART1_TXD/SDA/TIM1_CH1/CMP2_IP0/P0.7
10

MCPWM_CH1P/TIM2_CH0/CMP2_IP1/P2.11
11

MCPWM_CH1N/SPI_CS/TIM2_CH1/ADC_TRIGGER0/CLUOUT3/P2.12
12

P0.11/HALL_IN0 /TIM3_CH0/ADC1_CH11/CMP0_IP1
13

P0.12/HALL_IN1/TIM3_CH1/ADC1_CH12/CMP0_IP2
14

P0.13/HALL_IN2/QEP0_Z/ADC1_CH13/CMP0_IP3
15

P0.14/CMP0_OUT/MCPWM_BKIN1/UART0_TXD/SPI_CLK/SCL/TIM0_CH1/QEP1_Z/SIF/ADC0_CH10/CMP0_IP4
16

CMP2_OUT/MCPWM_CH0P/UART0_RXD/SPI_DO/SDA/TIM0_CH0/CMP0_IN/P0.15
17

MCPWM_CH0N/UART0_TXD/SPI_DI/TIM0_BKIN/P1.0
18

TIM3_CH1/ADC01_CH5/P1.3
19

P3.5/OPA0_IP
20

P3.7/OPA0_IN
21

UART0_TXD/TIM0_CH0/TIM3_CH1/CLUOUT1/ADC0_CH11/OPAx_OUT/LDO15/REF/P2.7
22

P3.0/OPA1_IP
23

P3.1/OPA1_IN
24

UART1_RXD/SPI_DO/TIM3_CH0/OSC_IN/P2.8
25

UART1_TXD/TIM3_CH1/OSC_OUT/P3.9
26

P1.4/MCPWM_CH0P/QEP0_Z
27

P1.5/MCPWM_CH0N
28

P1.6/MCPWM_CH1P
29

P1.7/MCPWM_CH1N
30

P1.8/MCPWM_CH2P
31

P1.9/MCPWM_CH2N
32

P1.10/MCPWM_CH3P/UART0_RXD/SCL/TIM0_CH0/ADC0_CH13
33

P1.11/MCPWM_CH3N/UART0_TXD/SDA/TIM0_CH1/SIF
34

P3.10/OPA2_IP/MCPWM_CH4P
35

P3.11/OPA2_IN/MCPWM_CH4N
36

MCPWM_CH5P/SPI_DI/SCL/CMP0_IP0/ADC0_CH12/P2.9
37

MCPWM_CH5N/SPI_DO/SDA/P2.10
38

P3.14/OPA3_IN
39

P3.15/OPA3_IP
40

SPI_CLK/ADC1_CH10/CMP1_IP0/P2.1
41

QEP1_Z/CMP1_IN/P2.2
42

CMP1_OUT/MCPWM_BKIN0/SPI_CS/TIM0_CH1/QEP0_Z/CLUOUT3/P2.3
43

P2.4/CMP0_OUT/HALL_IN0/MCPWM_CH2P/UART1_RXD/SPI_CLK/TIM1_CH0/TIM2_CH0/CMP1_IP1
44

P2.5/CMP1_OUT/HALL_IN1/MCPWM_CH2N/UART1_TXD/SPI_DO/TIM1_CH1/TIM2_CH1/CMP1_IP2
45

P2.6/CMP2_OUT/HALL_IN2/MCPWM_CH3P/TIM0_BKIN/TIM3_CH0/SIF/CLUOUT0/CMP1_IP3
46

SWCLK/SPI_DI/SCL/P2.14
47

SWDIO/SPI_CS/SDA/TIM2_CH1/CLUOUT1/P2.15
48

U5

LKS32MC071CBT8/LKS32MC071C8T8

VCC
1

HIN
2

LIN
3

COM
4

LO
5

VB
8

HO
7

VS
6

U1

LKS570

+15V

C1
100nF/50V

GND

GND

UH

UL

R1

5.1R

1 2

D1

1N4148

C2

10uF/25V

12

D2

1N4148

R2

5.1R

R5

20R

CH2

NCEP023N10LL

R4

10K

C4

2.2nF

+P

12

D4

1N4148
R7

5.1R

R10

20R

CH4

NCEP023N10LL

R12

10K

C9

2.2nF

R13
0.001R

PGND

U

1

2
3

P2

Header 3

UP

UI

U

1
2

3

P3

Header 3

VP
V

VI

1

2

3

P4

Header 3

WP

W

WI

电流采样选择

P-X  采样MOS内阻
P-I  采样电阻

UI

VCC
1

HIN
2

LIN
3

COM
4

LO
5

VB
8

HO
7

VS
6

U4

LKS570

+15V

C10

100nF/50V

GND

GND

VH

VL

R20

5.1R

1 2

D5

1N4148

C11

10uF/25V

12

D6

1N4148

R21

5.1R

R31

20R

CH6

NCEP023N10LL

R30

10K

C12

2.2nF

+P

12

D7

1N4148
R36

5.1R

R38

20R

CH8
NCEP023N10LL

R41

10K

C16

2.2nF

R42

0.001R

PGND

V

VI

VCC
1

HIN
2

LIN
3

COM
4

LO
5

VB
8

HO
7

VS
6

U6

LKS570

+15V

C18

100nF/50V

GND

GND

WH

WL

R43

5.1R

1 2

D8

1N4148

C19

10uF/25V

12

D9

1N4148

R44

5.1R

R50

20R

CH10

NCEP023N10LL

R49

10K

C20

2.2nF

+P

12

D10

1N4148

R54

5.1R

R55

20R

CH12
NCEP023N10LL

R57

10K

C24

2.2nF

R58

0.001R

PGND

W

R14

1K 1%

R15

1K 1%

R16

1K 1%

R17

1K 1%

R18

1K 1%

R19

1K 1%

R22

1K 1%

R23

1K 1%

R26

1K 1%

R27

1K 1%

R32

1K 1%

R33

1K 1%

UP

VP

WP

PGND

PGND

PGND

R37

1K 1%

R35

1K 1%
PGND

GND

R59

0.001R

GND

OPA3_IP

OPA3_IN

OPA2_IN

OPA2_IP

OPA1_IP

OPA0_IP

OPA0_IN

OPA1_IN

1
2

3

4

P5

Header 4

+5V

GND

SWCLK

SWDIO

+5V

C14
1uF/25V

GND

C15

100nF/50V

GND

NRST
R29

10K

R24

47K 1%

R34

1.8K 1%

GND

R28

1K 1%
C13

100nF/50V

VBUS

+P

R47

47K 1%

R52

1.8K 1%

GND

C22
1nF

PV

V

R48

47K 1%

R53

1.8K 1%

GND

C23
1nF

PW

W

R46

47K 1%

R51

1.8K 1%

GND

C21
1nF

PU

U

R40

1K
PGND

C17

10nF

GND

OC

WH
WL

VH

VL

UH

UL

+5V

NRST

PV

OPA3_IP

OPA3_IN

OPA2_IN

OPA1_IP

OPA0_IP

OPA0_IN

OPA1_IN

OC

GND

SWCLK

SWDIO

OPA2_IP

1

2

3

4

SW1

4-1437565-1

GND

R62

10K

+5V

Open_En

C26
100nF 50V

GND

OPA3_OUT R65

10K
C27

1uF/25V

C28

100nF/50V

GND

I_Bus

I_Bus

LED2

R64

5.1K
GND

R60

10K
R61

20K C25

100nF/50V

SPin4

1
3

2

20K

R63

RK11K1140A4Q

ZB

GND

电位器

WI

按键

100V,300A

T12

T13

T20

T19

T16

T15

T10
T9

T8

T4
T3

最低供电假设25V，分压后采集电压是0.92V，最大电压80V，采得的电压2.95V

C31

100pF

R3

1K 1%

R39

10R

C29

100nF/50V

C30

100nF/50V

C32

100nF/50V

1

2

3

P6

Header 3

UART1_TXD

UART1_RXD

R11100R

R25100R

GND

+
CE4

EWH1KM471L25OT

+ CE5

EWH1KM471L25OT

+P

GND

R45

0805W8F5102T5E

UART1_TXD

UART1_RXD

J2

Socket

J3

Socket

J4

Socket

J5

Socket

J1

Socket

J6

Socket

J7

Socket

J8

Socket

J9

Socket

J10

Socket

P7

C357383

P9

C357383

P11

C357383

P8

C357383

P10

C357383

R66
NC

霍尔检测

VBUS
Open_En

PW

PU

LDO

GND

+5V

版本跟新记录

1.电位器引脚定义更改
2.U相驱动电路20K电阻改10K；

3.LDE灯及贴片电解电容封装修改

4.LKS560改LKS570，LKS620改LKS621
1 2

D3

BAT46WH,115

+15V

C33

4.7uF/50V

GND

+5V
R56

2K/0603/±1%

R70

2K/0603/±1%

R74

2K/0603/±1%

C6

10nF/0603/50V

C35

10nF/0603/50V

C39

10nF/0603/50V

螺丝孔

GND

HU

HV

HW

HALL_U

HALL_V

HALL_W

编码器

HW

HV

HU

GND

+5V

1
2

3

4

5

CN1

XH-5P\2.54

SPin

HALL_U

HALL_V

HALL_W

+5V

GND

Enc_Z

Enc_A

Enc_B

EncZ

EncA

EncB

R68

4K7/0603/±1%

R72

4K7/0603/±1%

R76

4K7/0603/±1%

C34

100pF/0603/25V

C36

100pF/0603/25V

C40

100pF/0603/25V

R69

22R/0603/±1%

R73

22R/0603/±1%

R77

22R/0603/±1%

EncA

EncB

EncZ

C38

1
0
0
n
F

/0
6
0
3
/2

5
V+5V

GND

C37

1
0
0
n
F

/0
6
0
3
/2

5
V

+5V

GND

R67

1K/0603/±1%

R71

1K/0603/±1%

R75

1K/0603/±1%

1

2
3

4

5

6

CN2

XH-6P\2.54

GND

+5V

Enc_Z

Enc_A

Enc_B

R78

100R/0603/±5%

R79

100R/0603/±5%



江苏省南京市经济技术开

发区兴智科技园C栋13层

http://www.linkosemi.com

创芯驱动，领航电控未来！

正直诚信！利他共赢！成长超越！


	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8

