
Features
• Real-time communication via Ethercat protocol
• Three-phase motor drive inverter based on STDRIVE101 gate driver and

STH270N8F7-2 power MOSFET
• STM32F767ZI microcontroller Arm®32-bit Cortex®-M7
• NETX90 network controller
• Main supply voltage up to 48 V with a max. overvoltage robustness of 60 V
• Max. power dissipation up to 700 W
• Motor brake dissipative energy circuit
• Digital actuation section for industrial loads
• RS485 interface for digital encoder and host interface
• On-board DC-DC converter and linear regulator

Description
The STEVAL-ETH001V1 servo drive evaluation board has been developed to
address three-phase PMSM applications oriented to multi-axial position control and
connectivity.

The evaluation board embeds a motor control power stage, a digital actuation section
and a power management section.

The motor control power stage hosts the STDRIVE101 half-bridge gate driver and
six STH270N8F7-2 power MOSFETs, featuring real-time connectivity with Ethercat
communication protocol supported by the NETX90 network controller, whereas the
digital actuation section hosts an industrial IO management section with CLT03-2Q3
(input) and IPS160H (output). The power management section is powered by L7987,
L7805CD2T-TR and LD39150DT33-R devices.

The STEVAL-ETH001V1 is equipped with two RJ45 connectors for daisy chain
connection and an RS485 interface for digital encoder or host connection powered by
ST3485EI. For a better noise immunity, the PCB is characterized by a 6-layer stack
and an insulated track for supply line and ground. A quadrature encoder interface
with index is also present.

Product summary

Servo drive solution
for multi-axial
position control

STEVAL-
ETH001V1

Firmware for servo
drive solution
enabling motor
control position
through Ethercat
protocol

STSW-
ETHDRV01V1

Triple half-bridge
gate driver STDRIVE101

STripFET F7 Power
MOSFET STH270N8F7-2

Arm Cortex-M7
MCU STM32F767ZI

Applications

3-phase field
oriented control

Industrial servo
drives

 Servo drive solution for multi-axial position control with Ethernet real-time
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1 Schematic diagrams

Figure 1. STEVAL-ETH001V1 circuit schematic (1 of 10)
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Figure 2. STEVAL-ETH001V1 circuit schematic (2 of 10)
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Figure 3. STEVAL-ETH001V1 circuit schematic (3 of 10)
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Figure 4. STEVAL-ETH001V1 circuit schematic (4 of 10)
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Figure 5. STEVAL-ETH001V1 circuit schematic (5 of 10)

+Vbus 3v3
3v3

+Vbus

+15Vcc

3v3

3v3

TEMPERATURE MEAS

Vshunt_1

Vshunt_2

VBUS_MEAS

Vshunt_3 CIN

MC_BRAKE

R46
2.2k

R162
4.7k

R44
2.2k

J4

Con2

1
2

D9
BAT30KFILM

t

R43

10K

R42
169k

R50
10k

Q7
STH270N8F7-2

D
4

G1

S
3

C34
10nF

C35

4.7nF

R45
2.2k

R48
9.31k

R47
4.7k

Q8
STL6N3LLH6

12

3

4
5 67

8

R49
4.7k

C36

4.7nF

Bus Voltage Sensing Temperature Sensor Over Current Protection

Brake Motor Network for over voltage 
energy dissipation

External 
Brake
Resistor

D
B

4390 - R
ev 1

page 6/12

STEVA
L-ETH

001V1
Schem

atic diagram
s 



Figure 6. STEVAL-ETH001V1 circuit schematic (6 of 10)

PROGRAMMING CONNECTOR

connettore nuovo

3v3

3v3

3v3

3v3

3v3

3v3 3v3

3v3

3v3

S P I_MIS O
S P I_MOS I

MC_DAC_CH1

MC_P WM_TIM1_CH2
MC_P WM_TIM1_CH3

MC_P WM_TIM1_CH1N

MC_P WM_TIM1_CH2N
MC_P WM_TIM1_CH3N

MC_P WM_TIM1_CH1

MC_BKIN

S P I_CS n

MC_ENC_A+/H1
MC_ENC_B+/H2
MC_ENC_Z+/H3

VBUS _MEAS

TEMP ERATURE MEAS

CURR_FDBK2

CURR_FDBK3

CURR_FDBK1

S P I_CLK

MC_DAC_CH2

MC_BRAKE

160H_DIAG2

160H_IN1
160H_IN2

CLT03_OUT1
CLT03_OUT2

MCU_ENDAT0_OUT/BIS S 0_MO

MCU_ENDAT0_IN/BIS S 0_S L

MCU_ENDAT0_OE/BIS S 0_OE

MCU_ENDAT0_CLK/BIS S 0_MA

DP M0_S P I_DIRQ
DP M1_S P I_DIRQ

160H_DIAG1

R72 100

C52
2.2uF

R79 100

U9

CONN,14P in,Walcon

1 2
3 4
5 6
7 8
9 10

11 12
13 14

R61 100

R78 0

R84 100

C46

100nF

R52

22

R76 100

C136
10nF

R64 100

C39

1uF

C45

1uF

R62 100

C43

1uF

C50

100nF

C38

100nF

C59

1uF

C49

100nF

R58

22

C48

100nF

R204 100

C137
10nF

C47

100nF

R63
0
N.M.

R70 100

R59 100

C60

100nF

R71 100

U20C

S TM32F767ZIT

PA034
PA135

PA10102
PA11103
PA12104

PA13105

PA14109
PA15110

PA236

PA337

PA440
PA541
PA642
PA743

PA8100

PA9101

PB046

PB147

PB1069

PB1170

PB1273
PB1374
PB1475
PB1576

PB248
PB3133
PB4134
PB5135

PB6136

PB7137
PB8139
PB9140

PC0 26
PC1 27

PC10 111
PC11 112
PC12 113

PC13 7

PC14 8
PC15 9

PC2 28

PC3 29

PC4 44
PC5 45
PC6 96
PC7 97

PC8 98

PC9 99

PD0 114

PD1 115

PD10 79

PD11 80

PD12 81
PD13 82
PD14 85
PD15 86

PD2 116
PD3 117
PD4 118
PD5 119

PD6 122

PD7 123
PD8 77
PD9 78

R74
0
Tin dropped

C138
10nF

C53
2.2uF

R66 100

C42

100nF

Y1

26MHz

2

4 3

1

C54

100nF

R163
2.7k

C44

100nF

U20B

S TM32F767ZIT

VBAT6
V

C
A

P
_1

71

V
C

A
P

_2
10

6

VDD 17

VDDA33

V
D

D
S

D
M

M
C

12
1

VDDUSB95 VDD_1 30

VDD_2 39

VDD_3 52

VDD_4 62

VDD_5 72

VDD_6 84

VDD_7 108

VDD_8 131

VDD_9 144

V
R

E
F+

32
VSS16

V
S

S
A

31

VSS_138

VSS_251
VSS_361
VSS_483
VSS_594

VSS_6107
VSS_7120
VSS_8130

L1

600 Ohms @100MHz

1 2

R80 100

R56 100

R73 100

C58

100nF

C55

100nF

R65 100

C56

100nF

R77 100

C128
18pF

R83 100

R203 100

R54

22

R69 100

U20A

S TM32F767ZIT

PE21

PE32

PE43
PE54
PE65

PF010

PF111

PF212
PF313
PF414
PF515

PF618

PF719
PF820
PF921
PF1022

PH0 23

PH1 24

NRST 25

PF1149

PF1250
PF1353
PF1454
PF1555

PG0 56
PG1 57

PE758

PE859

PE960
PE1063
PE1164
PE1265

PE1366

PE1467
PE1568

PG2 87

PG3 88

PG4 89
PG5 90
PG6 91
PG7 92

PG8 93

PG9 124
PG10 125
PG11 126
PG12 127

PG13 128

PG14 129
PG15 132

BOOT0 138

PE0141
PE1142

PDR_ON 143

R81 100

R57 100

R68 100

C40
18pF

R60 100

C57

100nF

C33
10nF

R75 0

R82 100 S W2
1437566-3

R85 100

C37

1uF

R86
0

C131

100nF

VDDA

VDDA

S WDIO
S WDCLK

nRS T
BOOT_P IN

BOOT_P IN

P DR_ON

P DR_ON

OS C_IN
OS C_OUT

OS C_IN

OS C_OUT

nRS T

S WDIO
S WDCLK

nRS T
V_COM_RX V_COM_TX

V_COM_TX
V_COM_RX

D
B

4390 - R
ev 1

page 7/12

STEVA
L-ETH

001V1
Schem

atic diagram
s 



Figure 7. STEVAL-ETH001V1 circuit schematic (7 of 10)
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Figure 8. STEVAL-ETH001V1 circuit schematic (8 of 10)
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Figure 9. STEVAL-ETH001V1 circuit schematic (9 of 10)
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Figure 10. STEVAL-ETH001V1 circuit schematic (10 of 10)
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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
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products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.
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