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infineon
Motivation & ldea behind IMR p

— IFX product portfolio

— System solutions

— Partner with universities to familiarize students & talents with Infineon products & solutions
— One stop shop for developments

— Software ecosystem
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IMR basic design concept L/
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Fast and efficient robot designs with leading technologies and a (imeon
broad product portfolio to choose from

4 Battery & BMS
Motherboard 1

2 Main Control
Motor Control & Drive 3
Power Distribution 5 6 Sensors

@ Click here for more Infineon.com/IMR
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https://www.infineon.com/cms/en/applications/robotics/development-platform/?redirId=273229

IMR platform solution

CY15B256Q-SXA

Infineon Mobile Robot (IMR)

Power Distribution: 6x 5 VOUT

TLE9351BVS) XMC1404-F064X0200

ILD8150E
TLF1963TE

XDPE12254C-0000

TLS208D1E)V TDA21490

Motor Control - FOC

GL60/KV25
ISZO53NO8NM6 24V[1.43A
0.6Nm

TLS208D1EIV33 SUSHLERREESA

A\ ¢

. R
5 IRLML6401
CY8C6245AZ1-53D72
2ED4820-EM LDB150E
IPTOLONOBNMS
ISCO35N10NMSLF2 T&glz)gSBgéﬁJ/g3
TLE9012
125 Li-NCA BMS Hot-Plug
125 Li-NCA BMS Hot-Plug
2ED4820-EM
> IPTOLONOSNMS IEDEILSbE

TLS208D1E)V

ISCO35N10NM5LF2 TLS205B0EJV33

TLE9012

CY8C6245AZI-S3D72
BSD235N

IRLML6401

CY15B256Q-SXA

Li-lon battery charger

(can be replaced with Wireless Charger)

— VBAT — 5V — CAN — USB
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hToF Module 2.4 &5 GHz

RPi 4B J/ )

LED Module RGB 6x

TLE9351BVS)

ONEERED XMC1404-Q048X0200 i

BCM2711
. Quad CA72 1.8GHz ]

Main Control

TLE9351BVS)

IRLML6401

Motor Control - FOC

GL60/KV25
ISZ053N0O8NM6 24V[1.43A
0.6Nm

A\ 4

01A

Hybrid ToF TLE9351BVS)

XMC4700-

BAC940E003

CYUSB3064-BZXC F100K2048
TLS205B0EJV33 [
- IRS9102C

Radar Module
Hybrid ToF

CYW43012
CYUSB3064-BZXC

TLE9351BVS)

IR 401

Motor Control - FOC

GL60/KV25
ISZ053N08NM6 24V/1.43A
0.6Nm

A4 ¢

USB3 L -
CY8C624AFNI-5243T
- IRS9102C _ -

Power Distribution: 6x 5 VOUT LED Module RGB 6x

TLE9351BVS)

TLE9351BVS) XMC1404-F064X0200

ILD8150E
TLF1963TE

XMC1404-Q048X0200 a3

XDPE12254C-0000
TDA21490

TLS208D1EJV

TLS208D1EJV33 SUEAREEHEZIA

TLE9351BVS)

IRLML6401

Motor Control - FOC

> GL60/KV25
ISZ053N08NM6 24V/1.43A

0.6Nm
s

TLE9351BVS)

IRLML6401
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Motherboard

Description Information

» 2X Motherboard per IMR
» Slot with different spacing and keying

» Enables plug-and-play connections of boards to control:
— Sensors
— Motors
- BMS
- LEDs

Benefits

» One slotting system for all sub systems & functional
blocks

» Allowing flexible plug & play operation
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Main Control (iﬁneon

Description Information

» Main control enabled by Cortex-M4 MCU

— XMC4700 Cortex-M4 144 MHz up to 2 MB
Flash

X can [] canFD

» CAN communication

n

» Input Voltage: 5V

s
2
3
=
g
2
o
:
g

Infineo

[ tnverter
(4

Benefits

DEMO_IMR2_RobotControl_XMC4700

X Regular

» Central control unit featuring all necessary CAN
communication

_ ng htl ng eﬁeCtS tO Sensor LE D boardS Microcontroller ARM Cortex-M4 XMC4700-F100K2048
LDO output 3.3V 0.5A TLS205BOEJV33

» Implemented SBUS interface for usage with FrSky
remote controls

CAN transceiver TLE9351BVSJ
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Motor Control

2024-04-25

IMD701A

Other
Components

XMC1400

6EDL7141

Buck converter
+

Linear Regulator

PWM

Flash/RAM

usIC | GPIOs

> PWM Logic

)| Memory

GPIO [ Protections notification .
Protections

restricted

ADC and
Analog Comparators

-r

|

GD A
3-Phase
GD B
PWM - Inverter
GD C
]
OpAmp

Current Sensing

BEMPF/Others Sensing
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Motor Control

Description

> Operating voltage: 18 V - 60 V
> Continues & max. current: 5A &7 A
> Motor control:

- SVPWM FOC algorithm

- 20 kHz control frequency

-  Three-phase low side current measurement
- Sensored implementation using POSIF

> Motor: T-Motor GL60

—  24N28P configuration, Kv 25, Kt 0.4 Nm/A

- 69 mm diameter * 22.3 mm thickness

— Rated 350 rpm - allows usage without gear

- Rated voltage, current, and torque: 24 V, 1.43 A, 0.6 Nm

Benefits

» High efficiency & small form factor

» Compact design with integrated controller CMO 48 MHz
and 3-phase gate driver: IMD701A

» Latest OptiMOS™ 6 MOSFET technology

Design information

(infineon

Angle sensor

Motor control

Description Part Number

Integrated MCU & Gate Driver:

Microcontroller XMC1404 + 3-phase gate driver 6EDL7141 IMD701A
OptiMOS 6™ 80V 5.3mOhm ISZ053N08NM6
CAN transceiver TLE9351VBSJ

Angle sensor

TLI5012B E1000

P-CH MOSFET small power

IRLML6401
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Motor Control (Infineon

One Graphical Interface to operate multiple Clear motor control parameters explanation
evaluation boards and control schemes with user friendly testbench updated LIVE
~ @ @
IMD700A 3 Shunts GEDl?ul:L Series EEDL?HI‘.‘# ‘fhunts
T MOTIX™
| Motor
Control
Workbench
- . (Infineon ®
B e
= = =
Easy visual evaluation with embedded Build your own GUI Layout for quick and
Oscilloscope easy debugging / troubleshooting
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12S Battery Management System (BMS)

Battery protection Unit

Pre-Charge FETs

Riimi
e e S—

Discharge FET Charge FET
shunt ||—"—||—| (=]
1 ~
| S

X

16-bitADC | 3.3V
AN

| 5V
.
| Unit 7 4L VMCU
| A Vout
: | g B

= . R k1]
| 8 E o 2 &
1= 1= Isolated UART o g2 =
18 z - FELEIBLLEL: CY15R256Q Cg 2
X % CY8C6245 IF s
: % GPIO 5V -Vout

(%]
: Temperature VMCU
1 Measurement
: 3.3V <« E-Paper Display
Digital Control
! and Registers <::> .
b= Piggyback Board:
l Battery monitoring and control unit
=
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12S Battery Management System (BMS)

Description

Design information

(infineon

» 2 X BMS board per IMR

» 12S Battery Cells

> Nom. Voltage: 44.4V

» Voltage range: 30 — 50.4V

» Charging & discharging rate: 1C & 5C

Benefits

» Advanced cell monitoring and balancing

»  Temperature management

» Safety functions, SoC and SoH

» Extensible, non-blocking software layout

» Data communication via CAN

> Modular design featuring two separate boards

— Power board incl. TLE9012DQU
— Controller board incl. CY8C6245AZ| PSoC6

2024-04-25 restricted

Power Board

Control Board

Assembled BMS

Description Part Number

Gate driver / Charge pump / 48V battery switch 2ED4820-EM
Protection FET IPTO10NO8BNM5
Pre-charge FET ISCO35N10NM5LF2
BMS IC TLE9012DQU

Current sensor TLI4971-A025T5-E0001
CAN transceiver TLE9351BVSJ

80VIN buck converter (LED driver IC) ILD 8150

LDO adjustable VOUT 0.8A TLS208D1EJV

LDO output 3.3V 0.5A TLS205BOEJV33

MCU PSoC ARM Cortex-M4 & MO+

CY8C6245AZI-S3D72

SPI F-RAM 256kb

CY15B256Q-SXA

Dual-N MOSFET small signal

BSD235N

P-CH MOSFET small power

IRLML6401
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Power Distribution

2024-04-25

TLS208D1EJV33 pported b

Status LEDs
Debug Interface

&
)

12C-Interface

Microcontroller

LDO 3.3V

TLF1963TE
LDO 5.0V

IRS25411 Multiphase-Buck-Controller —F
Buck-Converter XDPE12254C-0000 .

XMC1404-F64X0200 SPl-Interface

restricted

Battery Pack<div>12S</div>

Power-Controller
BTS71033-6ESA

J
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Functional Block
Other Devices/Information
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Power Distribution

Description Information

» Up to 80 V input voltage

» 6 x output channels 5V

— 3x with up to 3 A output current ‘ g
— 3x with up to 1.5 A output current ’ §
S
» Interleaved buck converter with 4 phases %
» Power controller for individual sleep modes %I
» High side switches with diagnosis and protection 1 2
functions AN
+ High speed CAN transceiver
80VIN buck converter (LED driver IC) ILD 8150
B e n Efl tS Multiphase buck controller XDPE12254C-0000
Buck converter integrated power stage TDA21490
> Low power losses SPI power controller 6 outputs BTS71033-6ESA
. LDO adjustable VOUT 1.5A TLF1963TE
» Current measurement for all six channels on the output A
d LDO adjustable VOUT 0.8A TLS208D1EJV
siae LDO output 3.3V 0.8A TLS208D1EJV33
Microcontroller ARM Cortex-M0O XMC1404-F064X0200
CAN transceiver TLE9351BVSJ
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Hybrid Time of Flight (hToF) Navigation Sensor p

Description Design information

> IR wavelength: 940 nm
> Frame rate: 21 FPS

> Dimensions: 31 x 16 X 8 mm Flood illumination Spot illumination

» Interface: MIPI (MIPI-USB3 bridge available separately)

> Combines Flood and Spot lllumination with < 1% depth accuracy for
both illuminations

— Flood lllumination for obstacle avoidance
— Range 0.05 -2 m, 20 000 depth points, FoV 100° x 45°
— Spot lllumination for mapping

- Range 0.1-8m, 600 SpOt depth pOintS1 FoV 100° x 21° . Flood: Generating a high-resolution 3D depth map. Ideal for advanced obstacle avoidance

> Depth processing available in PMD Royale SDK

Spot: Precise spot projection generates high accuracy long range depth points for SLAM and 3D mapping

Benefits
> One camera for two applications (SLAM + Obstacle avoidance) Description Part Number
> Smaller form factor, e.g. 30% thinner robot vacuum cleaner Hybrid ToF image sensor IRS2875C
» High-definition Advanced Obstacle Avoidance Hybrid ToF VCSEL driver IRS9102C
» High accuracy and low compute SLAM
Hybrid ToF MIPI CSI-2 to USB3 bridge CYUSB3064-BZXC
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Software: hybrid ToF processing

Description

Data from two hToF cameras is transferred to and processed
on a Qualcom RB5 (on-board) via USB3

From the depth information, a 2D map is generated (SLAM),
with Cartographer Algorithm

A path between two interactively set points is found by TEB
Local Planner (Trajectory Generator) and followed by the
robot.

OS: Ubuntu 20.04.06 running on Qualcom RB5
Middleware: ROS noetic

Benefits

)

>

>

>

One camera for two applications (SLAM + Obstacle avoidance)
Smaller form factor, e.g. 30% less height of vacuum cleaner robot
High-definition Advanced Obstacle Avoidance

High accuracy and low compute SLAM

Y=Yes N=No

(infineon

2x hToF

USB3 | Depth Raw Data

v \
RB5
Royale SDK 5.9.0 ]

Depth Data

Cartographer

ROS noetic

2D M
 Zmin

™~ '

TEB Local Planner

/

Desired Robot Motion:

N\

RB5 CAN interface

CAN | Robot Velocity Command
Y
[ Main Controller ]
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Map generated by SLAM

Generated trajectory around obstacles
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https://www.qualcomm.com/developer/robotics-rb5-development-kit#overview
https://github.com/cartographer-project/cartographer_ros
https://wiki.ros.org/teb_local_planner
https://wiki.ros.org/teb_local_planner
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Interactive Board design example

Interactive web presence

https://www.infineon.com/cms/en/applications/robotics/development-platform/ @inen

Overview (nothing clicked)

Power

"
il astbuton

Robotics development platform: Infineon Mobile & rte <
Robot (IMR)

Lty — Stage 1

Get a head start on the development of your robot with Infineon's robotics development platform, powered by our state of the

QOverview

art hardware and software . g o
Products The Infineon Mobile Robot, or IMR for short, is a rabotics development platform that demonstrates the latest that Infineon offers for the robotics " ke
Design Support application. Whether you are shopping for ene specific sub-system/functional block, or looking to build an entire system with Infineon, we have you

covered with our powerful, convenient, and efficient hardware and software solutions. The below windows will help to guide you to the information
Documents most helpful for your expertise level. I e ,

Highlights
Videos ) ) (infineon
Overview (hovered onto graphic)
Support
o e \ : ( it — Stage 2

Surtace detection
racar soution

Interested in seeing Infineon’s solutions for robotics in action? Now you can, with our robotics development platform, the Infineon Mobile Robot (IMR) Bus

including hardware and software packaged into demo boards, design files, user guides, references, and more to support your designs. Experiment,

innovate, and accelerate with IMR from Infineon.
Community How to buy

oMExn s Capyeutt 2 sz Tecsesioges A3 2023, A1 s reseved

(Infineon

Overview (MC clicked - example)

Motor contrel and drive
Motor control
nyoria Time of
Description Flight (NT9F) _— Stag e 3

‘Surtace dztection
radar sohtion

Wz resncies

Copymght© ece Tecamongies 49 2123 48 s v
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https://www.infineon.com/cms/en/product/promopages/lv-drives-scalable-power-demoboard-platform/
https://www.infineon.com/cms/en/applications/robotics/development-platform/?redirId=273229

Interactive web presence

https://www.infineon.com/cms/en/applications/robotics/development-platform/
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<||'|f||'|eo|'| Developer Community ~ Forums ~ Resources ~ About ~ Groups ~ [EECSTIY T3 ‘ Q_ search all content ‘ @HEN
Tip/ Signin to post questions, reply, level up, and achieve exciting badges. Know more
{3 » Forums » Applications » Robotics Options

Robotics Forum Discussions

Discussion forum for all things Infineon robotics solutions. Ask questions, find guidance, get updates, explore code

examples, and much more.

Recent

restricted

Unanswered Unsolved Solved Sort by:
Robotics
Robotics training
Show More

By = manns [[’b @ {il B Mar2s, 2024 @ 136
Robotics
Robotics projects
Show More

By = manns [fb @ dj] 5 Mar2s,2024 @ 16

Robotics

Robotics development platform: Infineon Mobile Robot (IMR) system

How can | get the Rabotics development platform: Infineon Mabile Robot (IMR) system Reference
design,Including the chassis of the robot, tha... Show More

D @ B Apr1s,2004 © 86

By tony_wu

Robotics

Congratulations on the opening of the Robotics Solutions column

Whether you need power supplies, motor drivers, sensors or customized safety solutions, Infineon is
your one-stop shop for all your robotics applicati... Show Mare

By e Translation_Bat 5] maras,2024 O 87
Robotics
Robotics training
Show More

By == manns [[’b @ {il 5 Mar2s, 2024 © 136

@y !

!

Important links

Robotics

Most recent activity

Trending discussions

N

Congratulations on the opening of the
Robotics Solutions column

Robatics training

Robotics projects

N

Top Solution Authors
Mmoo
15> Len_CONSULTRON v
Sy Leveld 1
Bob_Marlowe v
Level 10 L
0
B View all >
(=
@o
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Motor control
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Questions

& Answers

We are here for you now!
Ask us directly via our chat or via E-Mail.
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