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ST Robotics Solutions

SMART INDUSTRIALS



ST provides solutions for a wide range of
robotics applications today

Service Drone and
robots marine robots
. ‘m

Robots
in Medical & healthcare
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Industrial robots
and cob_ots

(|

Manipulators Surgical robots Quadruped Agriculture

Object detection Actuated & sensory prostheses AGV/AMR Inspection
Industry 4.0 Exoskeletons Co-robot Undersea exploration

ST enabling technology solutions

Sensors Power Security and Safety Motor drivers,
management actuator, control

Ky 2
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Smart Infrastructure Robotics Segment

Wheeled Robot
-AGV/AMR

Quadruped

Drone and
marine robots

iy

Personal Assistant Building & Infrastructure Mapping Quadruped Agriculture

Elderly Care Delivery AGV/AMR Inspection
Food and Beverage Pre Surveillance Co-robot Undersea exploration
Education / Entertainment Agriculture Tasks

Ky 1
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Professional Cleaning Service Robots

HMI &
) Urgent
= sto
Back cover Camera ;ﬂﬂ L_stop |
module Indicator
light
Right cover HMI ToF Sowage
v Water Tank
pump
Sensor Main
bracket Clean Control
Water |—— T Board
Tank |
Batt &
Left cover module Mgmt
Front cover
Pressure Driving
sensor &
Side brush wheel"2
. Side Mai
Anticollision ain
. brush*2
strip brush

Emergency stop button © © 13-inch HD touch screen
: Automatic Water Intakes

Ultrasonic radar ° o Depth camera o Taillights

Wide Angle
Camera

Wide Angle Camera © ° Heat Sink Hole o Ultrasonic radar

Charging sheet

Depthcamera o— —= — Automatic Drain o

"l Side brush o—— e o Carousel Drive wheel o o Dustpush plate

life.augmented . .
Source: The images are sourced from the internet
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Power management
Charging B
station U =

24V 48V
Battery

\ 4

TVS

24V: SMAJ28A
48V: SMAJ58A

- Servo motor

driver modules

Conn./
HMl/etc.

MCU/

Camera

Sensing
Anticollision
strip

Connectivity (wi )]

Navigation
Module

us

Ethernet

v

A\

Battery: DC 24V @ 2000W
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Control unit

Service Robot

Mobile Ex

ecution Robots

DC servo dual driver module

Right driving wheel motor

!

(400 W)

Left driving wheel motor

(400 W)

-Products with low positional accuracy use BLDC for left and rig

BLDC motor driver

ht wheel drive

Main brush motor

| Water pump

(300 W)

Brushed DC motor driver

Monolithic drivers

rush mot

STSPIN840

(2150 W);f

Audio Spea_k er
Godae (warning)

LCD display LCD
touch panel Screen
Indicator

light
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Wildebeest

e

Avoid collisions when climbing stairs

Quadruped block diagram

DC servo dual driver Hip&Knee Joint Module
Power management Sensing Main Processor Sub-Control unit

Charging Pi <z

station 01 = -

48V: SMAJ58A Ab/Ad Actuator

24\/48V

Battery Connectivity

motor driver

MPU
MCU/

. AX58100
Sensing
/Conn./
HMl/etc.

DCP10001

DCP3603

DC servo dual driver Hip&Knee Joint Module

Battery: DC 24V @ 120W

N Q.. (¢ e o
[ owe ]

‘Yl 3 Joint for Each leg:Abdomen, Hip, Knee,
12 Motors for each dog

Ab/Ad Actuator

(Wi )

Remote controller

life.augmented
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Charging

AGYV block diagram

station

Safety features required: Laser radar, ToF, camera, anticollision strip, accelerometers, urgent stop.

— |

3 TVS
24V: SMA4F28A

—a
L
: - |

Camera |
module

24V/48V
Battery

48V: SMA4F58A

——> Servo motor driver modules

—

<—

Anticéllision strip
I

! Urgent stop w
1 %

-
L&
-

Ly
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LCD display
touch panel

At least, there are 4 servo motors in traditional AGV.

DC servo dual driver module 1 |
; Right driving wheel motor

I
|
. I
. I
| Left driving wheel motor .
I
I
I
I

I
|
Mray rotate motor
1

Mray lifting motor

Speaker S £z d
(warning sound) | Ly
\
S\
~3
[m.hmgn

LEHRER B o i m
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Typical AGV servo solution in market

Typical Spec fOI' dual drive r: + One Controller Two driver All in one design CAN/RS485
» STO Function safety support
* Low voltage servo: + Support CAN/RS485 interface Power

 Input Voltage:20~70V DC
* Power level: 100W~1000W

. Left Wheel Motor Driver +—> i Right Wheel Motor Driver
« Dual Axis Servo Supported | i

1000W Low Voltage Servo driver 1000W Low Voltage Servo driver

: Small si Small size
« Support interface: e
1000KG For e-commerce AGV Motor Driver
-Modbus\Canopen\EtherCAT .
Power | |CAN/RS485 '
\RS485 CAN/RS485
Tray rotate motor driver Tray Lifting motor driver

* One Controller Two driver All in one design;
+ 600W, 1500~3000RPM/
» STO Function safety support

r » Support CAN/RS485 interface
Y/ :
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Humanoid Robot
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Potential application scenarios

Potential Application Scenarios for Humanoid Robots

o va 3 -
16 ' Tymi -3

Commercial Services

life.augmented .
Source: The videos are sourced from 2025WRC



Co-Define Product Definition@system: Robotics System

Visualization(HMI)

Robotics

Systems 7. )W) | Processing
l\ ®xk | & Control

Connectivity and

“Mid-Long Term
Attack Plan”

Leverage on
Automation Systems
knowhow and
Address Robotics
system painpoints

S7
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Translating Al-Language to Automation Language
21 finger points via LVTTL-RS485-PLCcodesys-CANFD to15 Servo motors

WE support Market Trend: like Artificial Intelligence

21 finger key points’ data (X, Y, Z) [> PLC Data Processing [> Wireless [> 15 servo motors’

Connectivity

Information and position data
Power Transfer

Camera Module: "§i
VD66GY(Fox) 3 :

Data

|0-Link Wireless
Bluetooth
Sub-1GHz

STM32N6 EVM Board STM32MP257 PLC Board o UWB... Robot Hand

Processing & Control (’ WIRELESS POWER NG IE(ols

Ly
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https://stmicroelectronics.sharepoint.com/:v:/r/sites/ProjectManagement243/Automation%20Resources/ACC%20Videos%20for%20Training%20and%20Demo/AI%20gesture_PLC_%20Robot%20Hand%20demo.MOV?csf=1&web=1&e=mJDRtP
https://stmicroelectronics.sharepoint.com/:v:/r/sites/ProjectManagement243/Automation%20Resources/ACC%20Videos%20for%20Training%20and%20Demo/AI%20gesture_PLC_%20Robot%20Hand%20demo.MOV?csf=1&web=1&e=mJDRtP

N Hand Landmark Model
Six 80% e’ > Human-computer
P . Interaction il MediaPipe ,
N E‘-L‘i‘ | 3

OK 89%

Thumbs up 63%

Sign language interpretation L@[m@] M@[r[k{ H\Y/ﬂ@@]@”

; Q, \ e MEDIAPIPE GO gle
NPU NPU
Model 1 Model 2
Palm Detection Hand Landmarks | iR
- I e

VGA capture

Virtual reality

o & %19
Pixel 6 CPU Pixel 6 GPU Ny Y e
Model Name STMJ2NG Latency ’ > \ / N

‘Yl HandEamperer 17.12ms 12.27ms 31ms (29fps) Yo 5




Half-Body Humanoid Robot

17 Landmarks Data (X, Y) |f‘> PLC Data Processing |$ Dual-Arms Follow-up Action
6-of-17 landmarks

}""‘ag VD66GY Wolfy Camera

STM32N6 EVM Board

1010 STM32MP257 PLC Board
E '||I|| I" + Voice Command 'I [ e —
2 1010
option | \ - ’
| | Y
" Sensing Controlling Actuating

life.augmented




Robotics System Platform:

Al: STM32N6 Sensing
21 finger key points’ data (X, Y, Z)
Visualization

(System Building Blocks)

Processing &
Control

Humanoid Robot System Breakdown:

+ Total 44 +Motors with controller in each robot.

 Head: Camera, Laser Lidar, Al processor, Sensor;

» Body+ two Hands: 14 Motors + Controller, Sensor;

 Two Legs: 14 Motors+ Controller, Sensors;

* Two Smart Palm: 5-15 Servo Motors+ Controller,
Tactile Sensors, Touch sensor;

« Communication module: BLE, Wifi, RF, 2.5GHz,
5GHz..

- Battery Power 48~52V. Actuator

15 servo motors’ position data

Lys
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STM32N6 Open-up new horizons

MPU-level Al performance

6 0 OX MCU power consumption and cost

_ Dedicated Embedded Neural Processing Unit
ML performance uplift* - 600GOPS NPU

« 3TOPS/W power consumption

« Arm cortex®- M55 core

« 1280 DMIPS / 3360 CoreMark
 New DSP extensions (MVE)

. Embedded RAM 600cops
+ 4.2 MB embedded RAM 3TOPS/W

« Computer vision pipeline
» Parallel and serial camera I/F

» Dedicated image processor (ISP)

Extended security features
* arm TrustZone for the Cortex-M55 core and the NPU

ST Neural-ART

accelerator

iife.augrman s “# 600GOPS NPU vs 1GORS NN peak processing capabilities on STM32H7
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Legs and Hands: Servo Drive

There are two kind Joint movement module:
Prismatic Joint module and Revolute Joint module

600N ' 4000N 800ON

HH =R « b ol { ',..r".
MJILY ZFITo 1T~ MH
e e e A i e Lt

Ky 19
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Where ST offers solutions for humanoid robots

Environmental inputs

3

Sensors

& &

Motion Pressure

O w»

Image Lidar &
ranging

Distributed
brain

* STM32
MCU

Brain
Data

Acommunication‘ * <> |

>

Processor Software

g =L,

&

I
1
: Rotational
+ | I
_ Monitoring Signals= Rotary, Linear
@ IIIII1 :
- B - I
Power & battery =!= : Q-O V///i
management Encoder : Reducer Screw
[
: ST focus domain I Rotational Linear
e e e o o o o o o o e e ! movement movement

* Distributed brain: MCU
* Energy

* Power control
* Battery management

I

1

I

1

I

1

I

1

:

= Communication
: * In robot network
: * Wireless communication
:  Human machine interface
I

1

I

1

I

1

I

I

 Sensors

* Muscles / joints / movements
* Motor driver modules

20
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Connectivity

BLE STM32Wx
WIFI/BT ST67W611M
60Ghz RF link ST60 joint replacement

BMS-DC/DC

STM32G0, STM32G4

Sensing

Plus innumerous sensor for touch,
temperature and Plan.

STM32U3 with Al
IMU:LSM6DSV16X / ISM330DHCX

Encoder

Optical/Magnetic encoder: STM32G4
OP AMP: TSV772IST

DC/DC: DCP3601

RS485: STAE1216

LDO: STLQO015, LDLN025

ST targets / BOM list

Edge Al

NPL(Noise/echo cancellation)/Camera/Vision
STM32N6/STM32MP2/STM32V8

Camera: VD1943/VB1940, dToF VL53L9

Switch/Gateway

STM32H5:Single Pair Ethernet, PLAy
STM32V8:Ethernet with TSN,CAN-FD

b

I STM32N6:Ethernet with TSN, CAN-FD,NPU

STM32MP2:Eth TSN w/ switch, Mult-core, NPU
STPMIC25: PMIC

Motor - Arms&Joints&Finger

Frameless motors: STM32G4/G5, STM32H7,
STDRIVEG211,GaNSPIN1102

_ I:I|||-|- Coreless motor: STM32G4/G5, STSPIN32G4

Joints&Fingers: STSPIN830/93X
Current Sensing: TSC20201ST/TSC240
DC/DC: DCP10001
MOS:SGT1D5R10MEA /STO350N10F8



Visualization (HMI/Display, Vision... )




Smart
Industrials
Segment

Human Machine Interface:
Reference Design

HMI reference design(expandable and configurable) platforms:

Human Machine Interface
24V-S ococ I 24V -L . pcoc KM
SMBJ30CA ST1S14PH SMBJ30CA ST1S14PH

3.3V
5V DC-DC 5V DC-DC 3.3V
ST1S06PU

ST1S06PU
i 33R

11
Isolators RS-485 ESD
Isolators ModBus ESD
STM32MP13X Isolators RS-232 ESD
ST3232EB ESDA14V2BP6 RS-232
[ }
11

Low A Pregress Mo
Vishig 121 ¢
Cut A1012

STMPS2151S

USB Host [

USB Slave
USB Slave USBLC6-25C6

SD-CARD [sasEs

|

£33

EE EEB e
UB UBB BEEF Temp Sensor Temp.

STDS75

ama Em u Buzzer - Eﬁ:zr?ﬁ__.t Transformer Ethern et
=) )
o9 o0 D apes T X
Matrix

8-10 inch Touch Screen HMI
Custom-development for a System Integrator in India

Ky 2

life.augmented *Note: All information and trademarks are owned by respective companies and usage is for informational purposes only



New Solution

HMI Solution Based STM32MP135 (MYiR SoM)

* High Performance STM32MP135 MPU

e Rsass Ty + 1280*720 LCD Panel with Touch Screen
RS232 s, | g}
o e E}ggggg_r IA- FA_OO58 .25 it = , - : .'. -."; 2 Ethernet POf'tS
Run.rs::_lnpl - Iljiglh:l:l[:::; N I;i;‘i‘:alﬁutpul Buzzer: | ofF ¢ RS-232 Interface
3.3V@300mA | yTg521S I.. | o Vol G G TS pistance(mm)
SD Card - Meoco looo X * RS-485 Interfaces
RTC Battery 3.0V RTC !’CD Panel CEEE e L * CAN Interface
with Touch Screen 0000000 e00eecse Soseee

 USB Host / Slave Interface
* MicroSD™ Card Interface
« 24VDC Power Supply

RGBB88(12C3)

STSAFE-A110

RST & POWER

==

UART2

MY C-SOM

STM32MP135 CAN interface

LISB2.0 Slave

7
5
b

EVLHMIMP135MRV1

USB2.0 Host i RME NS = HWREV.
\ — T4 : WREV.1.1

‘ , l PUSEY  ST3232EB

life.augmented

UART4
RS-485
\aemn 4 STAE1240 Infarface

RS-232
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HSB and Camera solution

VD56G3/VD66GY/VD55G0/VD55G1/VD16GZ/VD1943/VD5943. . -

Y
1\ R

*VD16GZ camera module

vD1943 HEE2

Monocular =
: } *VD55G1 camera module
Camera-MIPI ST g b

*VD55G0 camera module

*VD56G3 camera module

HSB Board Jetson AGX Orin Developer Kit "VDEECY camera module

MAX100dB HDR

Global Shutter

GMSL2

25*25mm

External Synchronization
5MP * 2 60fps
HFOV130 degree

VD1943

SHW5G \/ HSB Board Jetson AGX Orin Developer Kit SHWSG S56
940nm Wavelength Leopard Imoging OMSIOMS Cameras O'—EOP_ARD
1/2.5" st by SN ey
- ) LEoPARD

P

10GigE =
RGB-IR VB1 940 10G
2560 (H) x 1984 (V) Ethernet
HFOV120 degree ‘

12VDC power supply

‘ , l Leopard Imaging Cameras Ig\)l(lglﬁn‘\/(;ﬁc? {'ilrc:r

. LI-VB1940-VCL-ST80-10GigE-120H
life.augmented



https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://leopardimaging.com/product/depth-sensing/stereoscopic-cameras/li-vb1940-stxxx-10gige/li-vb1940-vcl-st80-10gige-120h/
https://www.st.com/en/partner-products-and-services/vd16gz-camera-module.html
https://www.st.com/en/partner-products-and-services/vd16gz-camera-module.html
https://www.st.com/en/partner-products-and-services/vd55g0-camera-module.html
https://www.st.com/en/partner-products-and-services/vd55g0-camera-module.html
https://www.st.com/en/partner-products-and-services/vd55g1-camera-module.html
https://www.st.com/en/partner-products-and-services/vd55g1-camera-module.html
https://www.st.com/en/partner-products-and-services/vd56g3-camera-module.html
https://www.st.com/en/partner-products-and-services/vd56g3-camera-module.html
https://www.st.com/en/partner-products-and-services/vd66gy-camera-module.html
https://www.st.com/en/partner-products-and-services/vd66gy-camera-module.html

A broad and growing CMOS image sensors offer

ST BrightSense portfolio

Partner with an experienced and reliable industry leader

E Patented technologies awarded by top players

ﬁ Proven supply chain with billions of units shipped
Comprehensive imaging portfolio (CIS, ALS, dTOF, iTOF)
Build smart and power-efficient vision systems

Extend battery time with low power & auto-wake up
Optimize processing through smart in-sensor features

Maximize ergonomics and size with slim sensor designs

life.augmented

Optical format

~

[ V05943 g
[ VD193

°‘;c.EVIr
Y =
1/2.5" * & =
R VB5943
VB1943 N
VD56G3 8
114° VDGGGY N
VD16GZ
119° VD55G0 8 VD5561
0.38 MP 0.56 MP 1.5 MP 5MP Resolution
Pixel size: @ 2.61pm ® 225m 2.16 pm Color options: Monochrome = RGB 8= RGB-IR
Product introduction - ST BrightSense - VB1943, VD1943, VB5943, VD5943 26


https://www.st.com/en/imaging-and-photonics-solutions/vd5943.html
https://www.st.com/en/imaging-and-photonics-solutions/vd1943.html
https://www.st.com/en/imaging-and-photonics-solutions/vb5943.html
https://www.st.com/en/imaging-and-photonics-solutions/vb1943.html
https://www.st.com/en/imaging-and-photonics-solutions/vd55g0.html
https://www.st.com/en/imaging-and-photonics-solutions/vd55g1.html
https://www.st.com/en/imaging-and-photonics-solutions/vd56g3.html
https://www.st.com/en/imaging-and-photonics-solutions/vd66gy.html
https://www.st.com/en/imaging-and-photonics-solutions/vd16gz.html
https://www.st.com/en/imaging-and-photonics-solutions/vd5943.html
https://www.st.com/en/imaging-and-photonics-solutions/vd1943.html
https://www.st.com/en/imaging-and-photonics-solutions/vb5943.html
https://www.st.com/en/imaging-and-photonics-solutions/vb1943.html
https://www.st.com/en/imaging-and-photonics-solutions/vd56g3.html
https://www.st.com/en/imaging-and-photonics-solutions/vd66gy.html
https://www.st.com/en/imaging-and-photonics-solutions/vd16gz.html
https://www.st.com/en/imaging-and-photonics-solutions/vd55g1.html
https://www.st.com/en/imaging-and-photonics-solutions/vd55g0.html

ST 2D image sensors

Tiny and best quality image sensors from 0.4 MP to 5.1 MP
to enhance the robot’s vision

Leading imaging foundry

Sensitivity - -
& compactness il

VD55G1
Smart 0.56 MP | 804 x 704
1/9” format (2.3 mm)

& low-power Monochrome
MIPI CSI-2 & I13C

And more soon...including 5.1MP monochrome and RGB-IR

7 I!IA

life.augmented
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% VLS3L9 | Lidar & 3D module for humanoid robots

Lidar for robotics: room / environment mapping :

« 2.3k zones | 1° per zone angular resolution 7.0m HHH
* Long distance detection 9.3 m | High frame rate 60 fps | Excellent accuracy T

« 150 mW total system power, with on-chip depth processing T PO T

IEmnt B

Ll
|

Beyond sensing: object & gesture detection, segmentation,
and classification

* Flood illumination for thin edges and objects detection

* 2D IR + depth output for Al or analytic processing

* Motion artifacts robustness from fast-moving scenes

I n 3.5m

Room mapping & 2D images

True All-In-One lidar dToF module

* On-chip dToF processing & distance over MIPI or I3C
« Calibration free, no extra system cost
* Reflowable module for easy integration

Chair legs & H
edge detect

Ky 28
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VDS55H1 | iToF sensor for humanoid robots
1 sensor for 2 use cases

I i ]
= . - oeciiEEEnmuiiiiiaiis | Low resolution

Room mapping
3D audio management

R0 RN I Dot or S\V binning solution

High resolution
672 x 804 px

Obstacle & clearance detection
| Object 3D scan

Hands modeling & gesture
Support to SLAM

iToF benefits

- Live 3D videos with RGB sensor fusion
- SLAM with wide FoV, up to 130x110

- Low module’s power consumption

Ky 29
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Capacitive Sensing

ST FingerTip support Capacitive tactile Sensing

AFE
(Analog Frant End)

ADC

|

Memany

Micro-Processor

I

Fower Cantrol

Host
11 Interface

12CSP|

ST FingerTip
Touch IC




Versatile Sensing method

Mutual Scan / Self Scan

Mutual Sensing

Touch Sensor & Finger

ixixxxxVin
XK, 2 .

)(X)()()(X)(X)t,‘ri
) 5.8 0.0.0.0.9. 8.8 9 ¢ Self Sensing
N0 00 0030 KX

P 0.0 0 0.0 009 9.9 099 8.9

.

dL ||||||‘g
"_l e e T

life.augmented



FingerTip Products Comparison

Osier and Osier-L

Alix SalixPlus Spruce Angsana Angsana Casuarina

FST4CAB6Y
FTM5CU56A FST2BA61C FST2CA78Y FST3CAB0Y FST3CAB7Y FT3CA84Y e TACABIE
Tech node TSMC 90nm TSMC 90nm TSMC 90nm E40ULP 40nm E40ULP 40nm E40ULP 40nm E40ULP 40nm
Core clock 64MHz 96MHz 96MHz 150MHz 150MHz 150MHz 192MHz
Core M3 M4 SIMD M4 SIMD M4 SIMD M4 SIMD M4 SIMD M33 SIMD
ﬂg's“h IRAM 128KB/96KB  192KB/128KB 192KB/160KB 224KB/160KB 224KB/160KB 224KB/160KB 448KB/224KB
Iﬁ;ﬁ:els 22Tx, 34Rx 21Tx, 40RxX 36Tx, 42Rx 18Tx, 42Rx 22Tx, 45Rx 39Tx, 45Rx 40Tx, 44Rx
Capacitive
Lond (Typ) 200pF 500pF 500pF 500pF 500pF 500pF 840pF
BGA100 5x5 &
Package BGA84 5x5 BGA87 7x4.2 BGA117 7x5 BGA87 7x4.2 BGA100 5x5 BGA117 7x5 BOA121 5 ov5 5
TX driving 1%, 4X 1x,4X,8X 1% 4X,8X 1% 4x,8x,16X 1%, 4x,8x,16X 1x.4x,8X,16X CDMA
scheme
Charge pump 6V 6V 6V 6V 6V 6V -3V to 6V

Ly
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Processing and Control




Smart ST Automation PLC system Solution Matrix
Segment
Hardware
Platform
STM32MP2 STM32MP1 STM32H7
Sofwars Ry CODESYS LOGIC Any Control
Platform - ISC &M31-3 ENVIRONMENT

r NXTROL TECHNOLOGY
/4

life.augmented



Automation

Competence
Center

» High Performance STM32MP135 MPU
» 8-ch Isolated High-side IPS for DO

* 4-ch Isolated Low-side IPS for DO

» 12-ch Isolated Digital Input

* 1 EtherCAT Master Port

+ RS-232 /RS-485 /ModBus interfaces
« CAN Interface

+ USB, MicroSD™ Card Interface

Ly

life.augmented

LOGIC|LAB
|_ IEC ENM3a1-3 ENVIRONMENT

] —

PLC Solution based on
STM32MP135

POWER TREE(System)

POWER TREE (Load)

24V_SYS

MYC SOM

24V LOAD

UsB
SD Card

YTB521S

RTC Battery 3.0V

RTC

Digital Cutput

Digital Isolator

Digital Isolator

RST & POWER |

SDMMC1

UART4 & UART2

MYC-SOM
STM32MP135

USB2.0 OTG

USB2.0 Host
S5TMPS21515

ST3232EB

Iseolation

EtherCAT Interface

FDCAM2 : ;

> CAN Interface
UARTT

LR STISO621 ST4E1240 it

STIS0620 2*CLT03-2Q3
. . . 12 Channel
. STISO620 . 2*CLT03-2Q3 . Digital Input

STISO620 2*CLT03-2Q3

IPS4260LM

H Logic Unit

B Power Discrete & Driver

B Isolation
B Power Switch
B RrRTC

B Interface & Connectors

] Non-ST device

BoM List

STM32MP135
HOMIULC6-4SC6
SMBJ30A-TR
SMBJE.5CA-TR
LM293DT
TL431BL3T
L7986ATR
LDL1117S33R
STMPS21515TR
M41T33RQAGF
STISO621TR
ST3232EBTR
STISO620
L9615D

150808
IPS4260LM
LE983IN33QATR
STPS5L40
ESDA14V2BPE
STPS2170AF
ST4E1240
CLT03-2Q3

(=]

DI N S S P B
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24

24V _SY
A BOEN < ccoieTR

.ﬁ CODESYS

High performance STM32MP257 MPU S : B o S
8-ch isolated high-side IPS for DO somuct —

4-ch isolated low-side IPS for DO UART mREnnes

8-ch isolated digital input - ; RTLE211F-CG

3 Ethernet port support EtherCAT i STM32MP257F RTLE211F-CG

controller interface
RS-485/ModBus CAN, RS-232

USB, microSD™ card interface

USB2.0 Host i

STISO620 CLT03-2Q3
6pcs Gpcs

M41T83

: e 05235

life.augmented



Hew Solufion Compact MP257 PLC reference design: High-end
with CodeSys Runtime

. = L S S S A S e e e fe

|
|
: M 5V USB
1 Y5 | STEFOIFTR 1A Y
: o fREE v ‘g CODESYS
|
|
|
I % 3¥3 DIO >
: STPMIC25A
1
| EREEEETUTITTTT il el S S e
| ]s:)latlion
g | LI
ST DOWEF: i’ BO5S05S-TWR3 4__>5V 150
SDMMC1 b
g l Comm. Interface
- High performance STM32MP257F MPU Debug Console smsos21 Lo6ts o
« 2 Ethernet Ports n sTIs061 ST4E1240 St
STM32MP257F :
* 1 EtherCAT Master Port USB20 Slave (Dual Cortex-A35) snisom1 s RS2
. (Core Freq. @ 1.5GHz) B
+ RS-232 /RS-485 /ModBus interfaces USB20 Host L
* CAN Interface RM5

USB, microSD™ Card interface

2C

RTLB211F-CG Transformer ETH 1
Battery Holder ’—b RTLE211F-CG ML ETH2 (EtherCAT)
RTLB211F-CG Sl ETH3

"_l Compact type PLC CORE MODULE (MYIR) Y

life.augmented
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Output Current/channel (A)

Single channel

Intelligent power switch family

Dual channels Quad channels

5A IPS1025H-32* €—]

IPS2050H-32* €¢—

IPS160H, IPS160HF*
IPS1025H*, IPS1025HF*
VN540
VN751

L6370

2A

=

Octal channels

2A IPSZOSOH*/
VN808(CM)-32
VNI4140K-32 VNI8200XP-32
ﬁ30808A4 * e
4

x
IPS161H, IPS161HF*
L6375, L6377
0.5A TDE1707
TDE1897, TDE1898

TDE1708
TDE3247
TDE1787
TDE1747

<05A

|

life.augmented

IPS4260L

VNI4140K
L6376

VN330SP, VN340SP

VN808(CM), VNI8200XP
ISO8200AQ _ |50808*
0.5 ISO8200B ¥ 50808A* }HE
/4 {1s0820080

VNQ860

<05A L6374

Isolated

(*) in development

38




Current limiters for Digital input

Number of I/ : . |,
1Ny B B ‘\j _EIJIJMSD
8 SCLT3-8BT8 CLT01-3854 : " ; | -
___________________________________________________________________________________________________________________________________________________________________________________________ \ _- = %1_{_( :
'8l CLT3-4BT6 , : 1

2 PCLT-2A CLT03-2Q3

1 CLTO03-1SC3

10 kb/s 40 kb/s 70 kb/s 400 kb/s
Maximum input datarate

*Up to 8 protected integrated channels available

*Up to 2 MHz data interface speeds, 400kbps input rate, SPI available
*600 W overvoltage protection integrated

*Highly-immune solutions such as those described in IEC 61000-4
*Power dissipation halved for more integrated modules

Ky 39
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STISO620 & STISO621 / STIO621W

Digital isolator

Robust 6 kV galvanic dual-channel 2/0 and 1/1 digital isolator

=Low Power, high speed UART I/F

X1

RX1

GND1 -

- VDD2

RX2

TX2

- GND2

*+  SO8W In Production
« SO8N qualification Dec ‘20

@

SO8W  SOS8N

https://www.st.com/en/interfaces-and-transceivers/stiso621.htmi

Ly

life.augmented

6kV galvanic isolation , 100Mbps rate and low pulse distortion
(<3ns) for safe and fast data transfer between isolated domains

10mA power consumption at max data speed for ultra-low power
and high performing operation

CMTI = 65kV/us typ, Propagation Delay 25 ns typ

High flexibility with 3.3V and 5V supply ratings and with  SO8N
and SO8-W package options

- Dual channel, one direction = %Eb*
(STIS0620) under development = === &=~

Prod. evalution board EVALSTIS0O62XV1 available

40
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GPCA Key Devices in Robotics

Current Sensor

TSC240A1: Motor inline current sensing
TSC21x: Motor inline current sensing
TSC199: Motor inline current sensing

@ VR CTL + SPS (Powering Cerebrum)
PM6780/3/4: VR CTL, 8/12/16 phases, 2/3/4 rails

ST CLOUDPWR

PM7080B/PM70x1D: SPS, 50A/80A/90A

Buck Converter (Powering DSP) OP AMP
DCP3601/3: 36V/1 or 3A SOT23 TSV772: 20MHz Vos<=200uV
DCP10001Y: 100V/1A 1 MHz SO8 Encode Module OP AMP

LDO (Powering for MCU)
’5 LDQ40MR: 40V, 250mA SOT23-5
Q, STLQO15: 5V, 150mA, llg=1uA
LDO LDLN025: 5V, 250mA, Ultra-low output
noise:6.5uVRMS

@ eFuse

STEF48H28: 48V-54\V 30A Electronic Fuse
eFuse

oo
RS485
@ ST4E1216/40: +12 kV IEC 61000-4-2
" contact. 16 or 40 Mbps data rate, Hot-swap

life.augmented

Buck Controller
DCP85: VIN,Max=85V, Up to 20A lout
48V Battery Voltage Converter

VREF (VREF for ADC)
TS33xx: Precision +/- 0.15% @ 25 °C
LM4040A: Precision +/- 0.1% @ 25 °C

41



Actuator(Motor Control, Sound, Robot
Hand/Joints..)




Smart

Industrials

ST Humanoid Robot Block diagram
Chargin Body Joint module quantity depends on DOF system design: _
stati%ng . Eg: Joint module1

STL110N10F7 12+1 2+2+2 28

i,

ng
STL110N10F7 - ___________ :

STL110N10F7 | Encoder il

STL110N10F7 1 - I!

Arm Servo driver Joint module 1

24V/48V
Battery

—>
Arm
Smart Hand
> ModuleX?2
Leg

Communication Hus
EtherCAT/
CAN

Power Bus
24/48V

\ 4

Hand

WaistX2+ Headx2

Gy E e | (2]

life.augmented

More FOD axis extend

5V 3.3V AVDD
- »
12/24/48V 43
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Servo driver in co-robot

Co-robot demo system: robot arm

24\//48V ® = - STL100N10F7 *6
* Brake ’ PMSM motor
resistors
+ \
pul I Brake R sensors \\,/V ,Q @
Position sensing
GND & * ST 100NTOR ¢ STLQO15 DCP3601

STL6N3LLHG6

Network transformer

DCP10001

, . 16-bit
For discrete solution '

STM32F4

ADC

TSV7T1

Encoder

EtherCAT. ™

R - e

|
Digital input m Optoc;oupe <—>

Digital output | [[S10f20l0/A\@:

ST4E1216

ESDA14V
2BP6
w- 44

RS-422

life.augmented
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STSPIN32G4 Dual Drive Solution V2

Specs:
* 130x130mm dimension

Power Mnt 1
VIPER319HDTR
Lcsso:smza Gate Driver2 Inverter2

LD56100DPU33R STDRIVE101 STL90ON10F7x12
L6981CDR

— * 1000W output power each
o R Fesee i STLOONTOF7x12 - 20 ~ 60VDC supply, 20Arms rating, 50A peak

Gate Driver1 4

Temperature  Current Sensing
a— VDG TSV312

BreakiMN2

Features:

» Shared current sensing network

. « 2 Switches in parallel per switch arm
- EtherCAT or CAN Onboard
+ RS232 Onboard

« Multiple selectable configuration:
* Dual differential ABZ+Hall encoder
* Dual ABS encoder
+ Isolated digital output x2

* Isolated digital input x2

, « Applications:
el %,,m | * Robotic, AGV or other position control applications

T
e

life.augmented
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Robotic Hand :
Full System Reference Design

M1Z-A-BP Male Connector

24VDC(20-30VDC)

OVDC SMBJ30CA

&

RS485_A
R5485 B

3IVDCET.2PA

Vade_Pwr
| g vadc Bus

5V 3.3V

| —|ESDCAN04-2BWY —o®

o HALL LWVAW

STSPING34 o m

HALL L

STM32G473VEH6 STSPIN934 m e e e
TFBGA100 8x8 P0.8 Tactile Sensor

| |
| . | I
| |
ESDA14V2BP6 i | |
\ STSPIN934 c | —ang : . .
: ' e * Motor Spin
i I
| |
| |
| |
|

5V 3.3 3.3 121 .
| AL LAY B 3 [] Protection
Tt - o INHIL L UMW
B TJA1057GTK/3Z STSPIN934 c e
LT — nrelisienia e ] Power
HALL U ﬁ Transceiver

|
f I ‘
STM32G473VEH6 STSPIN934 vy m | R ‘
TFBGA100 8x8 P0.8 ' " |l Controller
S ahiio letarfars. 1 Driver
urviw 1 Debug Interface ! [
e m | - . [ Non-ST Chip
|
r e ‘

e cvgmented *Orderable NO# from RUIYAN: RY-H2R-0611-C0-ST-00 (Right hand) , RY-H2L-0611-C0-ST-00 (Left hand)

g HALL LAy
Bl INHIL LA

Isens UAVIW



6-Joint Robotic Hand Solution
PCBA

Smart
Industrials
Segment

SR 6-Joint Robotic
% Hand Solution

B

= Industrials

N Segment
g . !
an N h o
o) ,
- 13

f ;

@ EVirRHED934 EVLRHEDE32 [ |f

;P gt ey ;-

=

e

life.augmented



ety Robotic Hand
Segment Conies

Starting Point: Hand module

PINE- IVDC{10~1ELDC)

Faeing SMBJ16CA

SVDCEHIA IIDCH1IN 1 2VDCE0. 154

[ DogD ISk

24VDC

________________________________________

Bl REAM_B/CAN M

15/ 16 Joint

: - Motor [ %
STM32G564PEI3

HSP0O53-4M5 2& UFBGA121 6x6 P05 J—
STSPIN93? g Motor | M U
STSPIN93? gum Motor ST M 3 2 N 6

T —— STSPIN932 g m
= STM32G564PEI3
FLASH el .. ...
| TRt . p— @” Camera Module
(otor (o8 EtherCAT

STM32N657Z0H3Q T unnw
Camera LSM6DSR VFBGA142 8x8 P0.5 Ferrme  STSPIN932

E — ZET - e STSPING32
: CAN FD
STSPIN932
STM32G5E§4PE|3
UFBGA121 6x6 P05 N oningso T RS_485

- (CANFD) STSPING32 pu Motor |: }

STSPIN932

ESDAGVIL

B sTAE12401QT

(RS485)

STSPIN932
STM32G564PEI3

UFBGA121 6x6 P05 ! STSPIN932
‘Yl 6, 15, 16, 21 Joints

life.augmented wma S 1SPIN932




100VDC MAX

DC/DC
100VDC max ——>Jinle{=k[e[e[0kA% 5V
LD39100
5V — PU33R 3.3V

LD39015
e 2 kY

CAN OPEN

RS-485/
Modbus

EtherCAT

Ly

life.augmented

A —

ST4E1240IQT Sy

<

¢

M24C16-
RMNG6P

ISM330
IMU [TV < 5

100w DISCrete MCU+STDRIVE+GaN

CAN

UART

SPI

12C

Current
Loop

STM32G564RET6
Speed
Loop

Position
Loop

UART

ADC

ADC

PWM

GPIO

Current Sensing

Current Sensing 1~3 Shunt
< Current

STDRIVE
G210/1/2

GaN Drivers

Gate Driver

PM8841D

ST4E1240
IQT *4pcs

OP-Amp

IEIoZ{r{ i <— VM

+3
+3

Discrete LV GaN *6pcs
SGT1D5R10MEA

uv,w

GaN: SGT1D5R10MEA
MOSFET: STL125N10LF8AG

s

Brake

TOMOGAWA or Biss-C Encoder Interface



100VDC MAX

DC/DC 200W
100VDC max —>@n]eizAle[0[0kA' 5V
LD39100
5V —> [ 3.3V
LD39015
3.3V —> Al 1.2V
CAN OPEN < >
RS-485/ ST4E12401QT =N
Modbus
EtherCAT <>
M24C16-
RMN6P

Ly

life.augmented

ISM330
IMU [TV < :

MCU+ Integrated STDRIVE+GaN

CAN

UART

SPI

12C

Current
Loop

STM32G564RET6
Speed
Loop

Position
Loop

UART

ADC

ADC

PWM

GPIO

OP-Amp

Current Sensing

IEIoZ{r{ i <— VM

Current Sensing 1~3 Shunt
< Current

— 3 >
{ &b Uﬂ

GaNSPIN1100 *3pcs

Gate Driver
GaN: SGT1D5R10MEA
$ MOSFET: STL125N10LF8AG

ST4E1240
IQT *4pcs

Brake

TOMOGAWA or Biss-C Encoder Interface




DC/DC

48VDC —> 5VDC

LDO

Integrated MCU&DrivertMOSFET

i

&

75VDC MAX

CAN

ESDCANO04-
CAN FD 2BLY CANFD Sammmrs
RS-485 ES%’;‘;:VZ LISV I<—>

UART

Current
Loop

STSPIN32G4

Integrated Driver

ADC

ADC

HSP053-

EtherCAT

AX58100 Sy

4M5 *2

Temp. Sensor
GPIO

™ -

sw VREGI2
33VLDO

Ve, BUCK
LINE &

STM32G431

32-bit ARM®
Cortex®-M4 core

Speed
Loop

Position
Loop

UART

GPIO

Comparator

Voltage Monitoring
TS3011

Inverter

i

STL120N10F8 x6
Brake

~q} STL160N10F8

<
N

&
N

Gate Driver

PM8851

' GaN:

Ly

life.augmented

GaN Driver: SGT3D5R10MEB

STDRIVEG210/ 211
STGAP2GS

ST4E12401QT

/ ST26C32AB
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Servo driver in robotic arm

Co-robot demo system: robot arm

24\//48V g * ¢ STL100N10F7 *6
* Brake ’ PMSM motor
resistors
+ JL
GND o o ® ‘
STL100N10F7
Network transformer + STL6N3LLHG

EtherCAT. ™

R - e

|
Digital input m Optoc;oupe <—>

Encoder

Position sensing
16-bit
TSV991 ST3485E

Digital output | [[S10f20l0/A\@:

26LV31

ESDA14V
2BP6

!

—
RS-422
e

54

26LV32

life.augmented




Automation

Competence
Center

Joint servo module solution for robot arm

From main PLC
" Robot arm joint module X 6

[
i — STL110N10F7
Control box !
I .......................... CIL AA0N A QI T 0 o o 5 s 5 5 s 5 m— s m—  m— s m—  —
..... .. s, ... — .  STLHAONIOF7 __ . . ...
.. ., ... STLMMONTOF7 ..

STL110N10F7

STL110N10F7

STL110N10F7

R
. ] = —l

STL11ON1OF7- e Y X
STL110N10F "Encoder !

| .
STL110N10F7 : - 1!
i - H

12V i =
Biss

55

-_-——3.’3v AVDD
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STSPIN32G4 I

Advanced 75V 3-phase BLDC Driver with embedded Cortex M4 STM32 MCU

SWD_I0O SWD_CLK sw M VREG12
r (] r 1 fml

Lr Lt |.|.| Lt .T
1 1
3.3VLDO

LINEAR
REGULATOR

V., BUCK
REGULATOR

« STM32 Cortex M4 + 3-phase Driver

| * Fully compatible with STM32 ecosystem
3x | + 6step & FOC sensorless / sensored algorithms
" ?grfi‘;ﬁé Control logic HaIf—bridge :::OTX p g
=Dl ate driver
. {n:— Cortex®.-M4 core seted Dﬁsteers o  Vcc (200mA) Buck & 3.3V (150mA) Linear reg
il . A « VS =55V-75V, | =1Adriving capability
"‘ -,

« 170 MHz, 128k Flash & 32k SRAM

« 2x 16 bit ADCs & 4x 12 bit DAC channels
« 12C / UART / SPI/ CAN; up to 40GPIOs
 Low-power in stand-by

1
1
i 3x 4x
C OpAmps Comp

|
GND OPxP OPxN OPxO 0C COMPx

KEY APPLICATIONS: - MOSFET V,¢ Monitoring protection
Industrial automation & Roboti
re e AomaTen = .o - * Up to 4x Comparators & 3x OpAmps
Battery powered Home Appliances o e
Power tools « Fully protected (UVLO, Short-circuit, OCP)

 Fully configurable thru 12C

Drones and aeromodelling

Fans and pumps ' ‘ * 9x9 QFN package

lllu.uua...v. o




STSPIN32G4 Preview

Advanced 75V 3-phase BLDC Driver with embedded Cortex M4 STM32 MCU

3.3 V LDO linear regulator up to 150 mA/ 0.5 W
SWo_i0  swb_cik \sw W vReen VC%CK converter up to 200 mA

Mainstream Arm Cortex-M4: —— — - _
. 128 Kbytes of Flash (=) (¢ Rggmr{f Desat (SCREF) pin
. 2V-2. or
. ?goKIEAﬁisCiTJM \\ &—4 / embedded short-circuit
+  4x USART Y N Y protection which monitors
« timers VDDE: external MOS Vg :
- ADC NRST STM32G431 N Halfi);ldge r vBOOTx VDSth VSCREF
. comm. UF 32-bitARM® || Rl ) | e oo
c1:o7m :;n év (ADCinpne {[]-_ Cortex®-M4 core Bl 3 g
® M=0. inputs & 12C : { .
or SPl or USART i
interface) G

/ GND OPxP OPxN OPxO 0C COMPx

3x rail-to-rail operational amplifiers
15 MHz bandwidth

K’[ Rail-to-rail input/output 4x fast comparators (t; <35 nS)
life.augmented PGA (2, 4,8, 16, 32,64, -1, -3, -7, -15, -31 or -63)



Motor Control — STM32 Flagship products

550MHz T N
(1327 DMIPS)|

250MHz [
(375 DMIPS)

170 MHz S
(212 DMIPS)

64 MHz
(xx DMIPS)

Flash

Ly

life.augmented

16KB 32KB 64KB 256KB 512KB 2 MB



MC SDK Functions

STM32 STM32 STM32 STM32 STM32 STM32 STM32 STM32 STM32 STM32 STM32

FO F1 F3 F4 F7 L4 GO G4 H7 H5 Cco
Single FOC v

<
<
<
<
<
<
<
<
<
<

Dual FOC

1 & 3 Shunt v

ICS

Hall Sensor

Encoder

Sensorless

OCP/OVP/UVP

Feed Forward

Flux Weaken

SIS IS NSNS
S N Y Y S S N
S N R N Y S S BN

MTPA

Llalalalalalala] el s
Clafalalalalala] e s
Llaalalalsalala] e el s
S P R RS R P RS PO RN
Clalalala]a e s

Llalalalalsalala] el s
Clalalalals|ala] sl s
Clajalalaala]al e s

Position(Encoder)

Ky 59
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From hardware to final motor control application

Hardware

Application

User code e
A
STM32
#include "MC.h" Cube

CMCI oMCI = GetMCI(M1);
MCI_ExecSpeedRamp(oMClI, final speed, ramp duration);
MCI_StartMotor(oMCl);

}

Electrical model Mechanical model
LT s L R

o—
Men oot
P T i

et |

Characterization

F R

Project configuration |
Project build

S

CubeMX

-
sTM32 N o

CubelDE LAt
> |KEIL

60




Connectivity
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& Wireless Motor Diver

Ultra-high bandwidth, ultra-low power consumption, close range,
point-to-point based on 60GHz RF transceiver

Contactless connectivity up to
. 6.25 Gb
60GHz Contactless connection pS

Industrial-grade temperature

range
« -40,+105°C
. . . . Cost-optimized bill of materials
BGA 2.2x2.2 mm2 Flexible antenna configuration and small space size
* 44 mW Tx, 27 mW Rx

3.5uW in Sleep

= Suppaorted interfoce types

* Ethernet
+ Display Port
. MIFt

Data Data . g
— ((( i -_ 55‘} . EU,,;,_,
5THO \’,/ » UART[12¢C [ sP/GPiQ
1 I 1 Never wear and tear
Data Data
ﬁ )) STEDAE ﬁ' L. "
Invisible connection

&0
[l Autorraied ) Consweton lesi porsonal [ﬁ Smort
IS [ g
(29 smatrcaones | L1} ™ eléctmaic deviess =Y ihduntry rohots
—  LEU N AUTOOOTIOLS RP ., | D_l Corartivus
— L Drones
(22 sl B Narorestivapelll (80307 I ) ol

life.augmented



10 Gbps
6 Gbps
5 Gbps
1 Gbps

80 Mbps

00 Mbps

Ly

life.augmented

Data rate
r Y

Contactless SLVS
DP, PCle, VbyOne, CSI/DSI (*)

High Data Rate [y
Up to 6.25 Gbps SGMII @ 1 Gbps

HiISGMII @ 2.5 Gbps

Contactless 71\
Low Data Rate Single GPIO \ B /
Up to 100 Mbps

STE0A3

Contactless
Dual GPIO, UART, I2C
& SPI

ST60 Products

Next
Generation

Contactless
Up to 10 Gbps

Contactless
eUSB2, USB2

Contactless
UART, GPIO & |12C

63



ST60 short range connectivity

Compact solution integrating full 60 GHz RF transceiver 5 _
roduct example:

Enabling wireless data connectivity across Robot Joints RoProxCon® by Rosenberger

@ Up to 6.25 Gbps contactless connectivity

Cost optimized BOM & miniature footprint

BGA 2.2 x 2.2 mm?

Flexible antenna configurations

Ultralow power — 55 mW Tx, 30 mW Rx*

SJINVE Rx data

ST60A2 )))
<= <=
Ry data MEUY ( STe0A2 [N

Contactless gigabit Ethernet bridge (SLVS/HDR)

Lyy o4

life.augmented

(*) Typical power consumption in FDR 3.125 Gbps with dual power supply

!1* Industrial temperature range [-40 , +105°C]



Contactless Data(ST60) & power transmission

Rosenberger Proximity Connectors (RoProxCon) Rosenberger

Products that benefit from contactless
technology are becoming increasingly popular

Contactless transmission opens up a variety of
new applications

Ethen'et/IP

« Smart Factory  Intelligent Home
 Medical Technology < Office Equipment
« Safety « Conveyor Technology

 Connected Devices Renewable Energy

Single pair
Ethernet

Ky 65
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ST products enabled

Real-time Ethernet (IEEE1588) support
TSN supported on STM32MP2x family

CAN supported on processing ICs and at physical level

RTE / EtherCAT - Our partners

Authotized
13

& hilscher IS7H

life.augmented

Wired connectivity

Application solutions
STEVAL-ETH001V1 STEVAL-CTMO022A1

700 W /48 V servo drive

Position control with FOC algorithm
Hall sensor interface

RTE / EtherCAT stack by Hilscher
RS-485 physical layer

1 kW dual motor solution

48 V servo drive

Position control with FOC algorithm

Hall sensor interface

RTE communication supporting CoE stack
CAN physical layer

66




Digital isolator
STISO620 & STISO621 / STIOG21W

Robust 6 kV galvanic dual-channel 2/0 and 1/1 digital isolator

Isolation barrier

Low PCB area and high flexibility
(2-0 and 1-1 channels integrated)

[T XA

(Common-mode transient > 50 kV / ys and data
R"E" rate up to 100 Mbps)

Data transfer robustness
(Pulse width distortions < 3 ns)

1
D—b j ! E ‘D_D Very fast data communication

[TXB

Final application standard compliancy

voo1 [ (UL1577 recognition)
: Higher robustness, reliability, and lifetime
TX1 than opto-isolators
RX1 gz —|:| X2
@ SO-8W Q!E SO8N
GND1 |:| GND2

67




PROTECT

Up to 1 Mbaud CAN bus interface with embedded short-circuit and

electrical transient protection

i L9615/16 high speed CAN bus transceiver

TXO O

Ly

life.augmented

Key features

« AEC-Q100 qualified

« |SO/DIS 11898 up to 1 Mbaud

* 10 ms max. delay to prevent destruction and high current
consumption

Transmitter

» Differential output signals

« From -5V to 36 V short circuit protection, detection and shutdown

» Slope control to reduce RFI and EMI

» Two states adjustable slope control (<1 Mbaud / <250 Kbaud)

Receiver

- Differential input with high interference suppression

« Common-mode input voltage range (VCOM) from -2 V to VS+3 V

« ESD protection level up to 4 kV
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STM32 portfolio for 2.4 GHz connectivity

STM32WB series GB o @ @ A%

MCUs

sTm32wBs55 B sTm32we3s B STM32wWB15
sTM32wB50 W STM32wB30 B STM32WB10
MCCEE sTV32wB5M B STM32WB1M

BlueNRG series 95'2 to 3.4

& mesh

BlueNRG-1
System

on Chips
BlueNRG-2/2N

Module BlueNRG-M2SP/SA

Ly
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STM32WBA series € s+ #4 @ sk cmasonsiceuals

MCUs

STM32WBA54/55 STM32WBAG3/64/65
STM32WBA52 STM32WBAG2

STM32WBO series g 5.4

MCUs

BlueNRG-LPS STM32WB05xZ

BlueNRG-LP STM32WBO06 / STM32WB07 | STM32WBO09

Network
coprocessor

STM32WBO05xN
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https://www.st.com/en/microcontrollers-microprocessors/stm32wb-series.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/wireless-connectivity/bluetooth-low-energy-application-processors.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbx5.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbx5.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbx5.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbxm-modules.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbxm-modules.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbx0-value-line.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbx0-value-line.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wbx0-value-line.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/wireless-connectivity/bluenrg-m2.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wb0-series.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/wireless-connectivity/bluenrg-1.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/wireless-connectivity/bluenrg-2.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/wireless-connectivity/bluenrg-2n.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wba-series.html?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wba-series/products.html?querycriteria=productId=SS2261$$1=STM32WBA52KE%7CSTM32WBA52KG%7CSTM32WBA52CG%7CSTM32WBA52CE&hiddenColumns=5363%7C5366%7C5600&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wba-series/products.html?querycriteria=productId=SS2261$$1=STM32WBA54KG%7CSTM32WBA55CG%7CSTM32WBA54CG%7CSTM32WBA55UG%7CSTM32WBA54KE%7CSTM32WBA55CE%7CSTM32WBA54CE%7CSTM32WBA55UE&hiddenColumns=5363%7C5366%7C5600&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31%7C32%7C33%7C34%7C35%7C36?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wb0-series/products.html?querycriteria=productId=SS2337$$1=STM32WB05KZ%7CSTM32WB05TZ&hiddenColumns=5363%7C5366&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wb0-series/products.html?querycriteria=productId=SS2337$$1=STM32WB05KN%7CSTM32WB05TN&hiddenColumns=5363%7C5366&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wb0-series/products.html?querycriteria=productId=SS2337$$1=STM32WB09KE%7CSTM32WB09TE&hiddenColumns=5363%7C5366&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wb0-series/products.html?querycriteria=productId=SS2337$$1=STM32WB06CC%7CSTM32WB06KC%7CSTM32WB07CC%7CSTM32WB07KC&hiddenColumns=5363%7C5366&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wba-series/products.html?querycriteria=productId=SS2261$$1=STM32WBA54KG%7CSTM32WBA55CG%7CSTM32WBA54CG%7CSTM32WBA55UG%7CSTM32WBA54KE%7CSTM32WBA55CE%7CSTM32WBA54CE%7CSTM32WBA55UE&hiddenColumns=5363%7C5366%7C5600&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31%7C32%7C33%7C34%7C35%7C36?ecmp=tt36849_gl_link_jan2024
https://www.st.com/en/microcontrollers-microprocessors/stm32wba-series/products.html?querycriteria=productId=SS2261$$1=STM32WBA54KG%7CSTM32WBA55CG%7CSTM32WBA54CG%7CSTM32WBA55UG%7CSTM32WBA54KE%7CSTM32WBA55CE%7CSTM32WBA54CE%7CSTM32WBA55UE&hiddenColumns=5363%7C5366%7C5600&aggOrder=0%7C1%7C2%7C3%7C4%7C5%7C6%7C7%7C8%7C9%7C10%7C11%7C12%7C13%7C14%7C15%7C16%7C17%7C18%7C19%7C20%7C21%7C22%7C23%7C24%7C25%7C26%7C27%7C28%7C29%7C30%7C31%7C32%7C33%7C34%7C35%7C36?ecmp=tt36849_gl_link_jan2024

STM32WB1M module

Small form factor

6.5 x 10 mm
Everything inside (antenna, crystals...)

Option: internal or external antenna

Extended battery life | ‘ STM32WB1 module
STM32WB1MMCHS6

DC-DC configuration B-WB1M-WPAN1 SMA connector not assembled by default

Standby ultralow power mode while Bluetooth® LE
radio activities .
Proprietary 2.4 GHz GB Bluetooth STM32 ecosystem

Reduced cost Rich feature set et UF & o il

Down to 2 PCB layers Dual core* based LUDEIVIA . 4

Everything inside (single cap outside) 320 Kbytes flash / 48 Kbytes RAM = =
Free radio stack ADC, COMP, TSC S Cubal
Certifications FCC, CE, NCC, JRF, KC, Security sTM3? P

SRRC, ISED OTA (application, radio) CubeProgrammer

*Dual Core: One core dedicated to Radio and protocols stack and One core dedicated for application
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ST6/W611M1: Wi-Fi 6 network coprocessor modules

Wi-Fi 6 / Bluetooth® LE 5.3 / Thread combo

Supports Matter protocol over Wi-Fi for future-proof

PCB antenna or RF connector
SPl | 4 Mbytes
UART Qualcomm fsh ot
' Wi-Fi6 /

Bluetooth® Low

Energy / Thread 40 MHz

combo crystal

ST67W611M1 |

life.augmented

Connectivity
 Up to 20 dBm output power

« MCS9, HE20 / HE40
« 2 Mbps for Bluetooth® LE

Integration

 Embedded 4 Mbytes of flash memory with OTA capability
« Embedded 40 MHz crystal

» Antenna integration

Advanced hardware security

» Integrated hardware cryptographic acceleration
« Security services (secure boot, secure debug, and more)
« PSA Certified Level One
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Robotics SSP Summary




220VAC Power Charger
Adapter
Charger. Battery 48VDC
—» Pack —»
(BMS)

48VDC 24VDC
48VDC 12VDC
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......

Stereo Depth Camera Module
with HSB

— « Left/Right rotation IMU - LSMBDSV16X
dToF - VL53L9CX
K Head up/down Image - VB1940 *2pcs
1 Ethernet
mmWave
RADAR
LiDAR
* USBLC6-
USB 3.0 *3 >SC6
Wi-Fi NVIDIA
NVIDIA Jetson ORIN
Ethernet *2

HDMI

MEMS Mic
L/R

Audio Amp
L/R

TDA7491P

STM32C532
DCP10001
LD39100PU33R
HSP053-4M5
ESDCANO03-2BWY

EtherCAT to CANFD 1

STM32C532

DCP10001
LD39100PU33R

HSP053-4M5

mggd ESDCAN03-2BWY
48VDC FREANSS

EtherCAT to CANFD 2

STM32C532

DCP10001

/
i Ethernet

STM32MP257F
STPMIC25
Ethernet PHY

STM32C532
LSM6DSV16
DCP3601

LD39100PU33
ST4E1240
CAN FD Trans

CAN FD Transceiver
ST4E1240
ESDA14V2BP6

IMU PLC - Motion Control

LD39100PU33R
HSP053-4M5

—
PRV ESDCANO3-2BWY

EtherCAT to CANFD 3

STM32C532

DCP10001Y
LD39100PU33R
HSP053-4M5

—
Wy ESDCAN03-2BWY

EtherCAT to CANFD 4

Humanoid Robot

System Block Diagram

STM32G564, DCP10001
ST4E1240 *4, TSC240 *4
GaNSPIN1102 *3
PM8834, STL125N10LF8AG
ISM330DHCXTR
HSP053-4M5 *2

Head /Neck /Waist /Hips1-2

Joint Servo Motor

STM32G564, DCP 10001
ST4E1240 *4, TSC240 *4
GaNSPIN1102 *3
PM8834, STL125N10LF8AG
ISM330DHCXTR
HSP053-4M5 *2

Joint Servo Motor
Arm L1-7 / R1-7

STM32G564, DCP10001
GaNSPIN1102 *3

ST4E1240 *4, TSC240 *4
STDRIVEG212 *4
STD1D5R10MEA *7
ISM330DHCXTR

Joint Servo Motor
LegL1-6/R 1-6

STM32G473 *2
STSPIN934 *6
DCP3601, LDL212PV33
CAN FD, ST4E1240
ESDCANO03-2BWY
ESDA14V2BP6

Robotic Hand 1-2
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