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End-to-end engineering service offering for motor control applications A7

MOTEON
1 ' 1 \MA/
from software, engineering to testing and tools N\
Software Engineering Services Engineering Tools
SaaP @ MOTEON DesignLine — Our Premium Services @ Test & Tools
MOTIX™ Software Lib Software Development Simulation Testing Tools
MOTIX™ Motor Control Library Customized application software Simulation Models Motor identification TraceBox
MOTIX™ Low-Level Driver solution Plant & Motor Control Testing as a Service Mobile Motor Test Bench
MOTIX™ Peripheral Driver Library B Based on MOTIX™ System verification Motor Analysis Tool

MOTIX™ Device Driver

MATLAB 4\
SIMULINK

MOTIX™ Motor Control Library

FOC Solution

Drive Algorithms

Actuator/ Sensor

Motor Control Abstraction Layer incl. MATH

Consulting & Prototyping

Training, Feasibility Study, Electronic/Motor Design & Layout
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Example mechatronics development allocation:

L7704 SN

MOTEON

12 'V 100 W pump drive system with Infineon TLE9879 vy

» Hardware Development

PCB Layout Design
Prototyping/ Manufacturing

» Software Development

"""""

> Motor Design

/ Magnetic Circuit Design

Prototyping/ Manufacturing

» System Development

', Model Based System Design
Simulation

System Test

» Mechatronic Integration

/ CAD
Prototyping / Manufacturing
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' ' ' ' ' L7705 NN
Simulink models reducing development efforts by simulating and TSN

verifying physical independent motor control and system behavior -y

Plant Model & Generic Motor Control Model:
allows designing controller independent from physical system
availability

(0, WW“”“W‘WmM«WW'W

Closed
Foy

Plant Model & Replication of MOTIX™ MCTRL v2.0*:
Enable simulation of software parameters from MOTIX™

umimal

MMMMMM

Solution Designer pC independent I
5w s /\ T .
1| MATLAB' 4 Operating Points o —— \/ﬂ |
e : : imulation —
i SIMULINK Physical Behavior - Verification
I 2
I I
|
I — - Load :
| e b‘f e B ~ 8 Model ,

(=) Y = i Creation |
: { -' mma ] TR , O B :
I _ _ Electronic & Motor Model e e | { —— |
: Control Design & Tuning (protected as grey box) e S S |
' |

*Available in combination with any Development License of MOTIX™ Motor Control Software
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System — Design Integration

Determination of power losses for ECU and drive unit using MATLAB
Simscape g
Setting the load conditions
Voltage [V] | Current [A] [Nm] Speed) [rpm] Conditions [°C] | Power [W]
12 7.83 0.22 3260*/ (3500) 20 75

* max. possible speed without field weakening

Simulation of power losses

FET HS /LS (Phase U) 0.09/0.08
FET HS /LS (Phase V) 0.08/0.09

(%)

% FET HS /LS (Phase W) 0.07/0.09 §

g Shunt Input Measurement  0.31 @©

0?3 Shunt Sum Measurement  0.35 g

8 FET RPP 0.17 N

" Filter 0.36 Q
DC-link Caps 0.003 O
Controller 0.9

Sum ECU Power Losses: 2.6

Sum Motor Power Losses: 17.1

2025-05-21 restricted Hitex Motor Control Knowledge Lab 2025 Copyright © MOTEON GmbH 2025. All rights reserved. 5



Simulation Model — MATLAB & Simulink - LI
Plant and motor control models help to develop a robust system g

Key features Benefits

<

» Three switchable fidelity levels (fast, Early proof-of-concept, in-house
medium, slow) enabling detailed or verification of concept
abstract simulation
Error and fault analysis and simulation
» Load examples can be enhanced by W 8 of corrective measures in model

®

actual load model from customers [ I e

Parametrization study to improve

. %>
= Preconfigured IFX electronic models vevore E | e ® robustness and performance
(inverter) allowing for realistic results | 5“'“”“‘{1 Pk
= o— T | ,@ Design controller independent from
= Generic motor control model or SN e = gl ™ physical system availability
replication of MOTIX™ SW* reproduce L et | [T - |

generic motor control behavior &
adaptations or allow usage of software
parameters in model

*Available in combination with any Development License of MOTIX™ Motor Control Software
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Test services @MOTEON GmbH ’ﬁz"’f‘é‘a\}
Provides optimal parametrization and shorten time-to-market vy

Reproducible automated testing for On Site Measurement, Test & Verification

and Productive Release Verification

Your benefits
=Rapid verification of MCTRL algorithms & signal analysis

=|dentification of bugs throughout development phase decrease project risks/costs
»Efficient parameterization to avoid trial & error and reducing time-to-market Motor Test Bench

»Reproducible validation of software adaptions within hours with improved test coverage

»Root cause analysis throughout the entire development phase

*Automated testing reduces verification effort by up to 97%

pul

I — TraceBox
= <)

TraceBox Device Under Test

On Site Measurements Test & Verification
Test along development flow along development flow

mobile Motor Test Bench

2 il
aHl

Getting Started
Motor Control Measurements
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Use case: Driver for TraceBox Ny

in productive use

eate_capture(

- TraceBox Configuration Tool - Version v0.1.0-74-g6793077 — a X
For customers to use the TraceBox, they need a driver -

e Developer Center TraceBox Configuration Tool = @& @
and SOftware tOOIS On thelr PC File View Control Help =
Th I’IV r | H I P p.u.: zum:mm & = P ws-SW_Trace ox DemoPython (Workspace) Dom® ; V i: ] >< | e e e

© driver s Hatiatsu : A — P
Customer can use the Ul tools (Oscilloscope, o R T
Configuration Tool) and the TraceBox API from Python o

. . A = - §
using PyHaitatsu )

o B EERIEIT
{é 2 c.start() . .
PC counterpart for TraceBox R S -

d- down.
ge(0, 2001, 500)) + list(range(2000, -1, -500))
al value of the LIN al - the slave node | £

Ethernet (TCP/IP) protocol, P

a0
a
LIN master stack e ’
43 ads-the physical value of the LIN signal.
a4 = p.read_variable(p.variables.lin_1df_ActSpeed)
& a5 ctual speed: {act_speed} rpm")
P master & ®0A0 W0 2 LiveShare Ln15,Col 1 Spacesi4 UTF-8  CRLF {& Python 3114 (venvivenv) - [of] 0

SPI

\/_.v

Infineon Oscilloscope

A

Python + PyHaitatsu

Ethernet

LIN, CAN*, UART*

nsieyleH

TraceBox

Embedded target

* not yet available

2025-05-21 restricted Hitex Motor Control Knowledge Lab 2025 Copyright © MOTEON GmbH 2025. All rights reserved. 8



Mobile Motor Test Bench (MMTB) — AN

MOTEON
The compact way of testing motors and electronics vy

Key features Benefits

= | oad structure: 1x customer motor with 1x
ECU

v Rapid verification of MCTRL algorithms &
signal analysis

= DC voltage up to 60 VDC and current up to
50 A with a maximal power consumption of 1
kW for test objects.

Seamless CI/CD integration enable
regression tests in minutes

Compact and robust design specifically
constructed for office use

= Determine efficiency maps for motors,
inverters, and combinations of these

~ Automated testing reduces verification

omponens ﬂww effort by up to 97%
= Torque up to 4 Nm (peak 20 Nm) and speed =g, TraeBor
up to 12,000 rpm —r

mobile MTB

= MOTEON TraceBox integrated
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Use case: Motor control development MOTEON

Software qualification testing oy

in productive use

Verification and analysis of motor control library features on test
benches

Test bench control and data
acquisition, implementation of
DTI protocol, abstraction of

parameter model, LIN/CAN

master stack SPI

LIN, CAN*, UART*

TraceBox

Ethernet Device under test
BECKHOFF —
, TwinCAT

Real-time control

@ P

Python + PyHaitatsu
+ IFX PyVerify

* not yet available
2025-05-21 restricted Hitex Motor Control Knowledge Lab 2025 Copyright © MOTEON GmbH 2025. All rights reserved. 10



Key element: Model based load emulation on a motor testbench to fgg‘;‘g\g\N\

allow drive test without aggregate under realistic conditions ey

- \H\U _

Load motor: Load-emulation controller is used to change the load dynamics Device under test: Driving motor of
from the original motor dynamics to the desired application dynamics an application (e.g. compressor, fan)

- Load motor behaves like application load
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PC driver for TraceBox, mMTB and MTB our communication server -y

TOSU\ .ecutest vecTor> e

Solution Designer
& Oscilloscope TSMaster tracetronic CANoe Python

1
O

i

Communication
Server

nsielleH

-

MOTEON TraceBox MOTEON test bench Embedded target
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Key take-aways ey

Infineon and MOTEON are supporting several architectures to build motor driven

mechatronic systems.

The model-based development allows to develop challenging motor control
applications.

The control and plant model library approach leads to faster modelling and better
quality.

Synchronized high bandwidth data acquisition from controller internal signals and
real-world sensor signals is the key element for productive automated test
systems.

The communication server solution allows to integrate the presented tools to
iIndustrial standard tools.
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Speaker ey

Short bio:
Veit ZOppig, born in 1970, studied microsystem
technology at TU Iimenau. After receiving a PhD in
micro-mechatronics in 1998, he was active in
mechatronics research and technology transfer and
gained expertise in the field of automotive auxiliary
units, highly-integrated motor control ICs and
D-98693 limenau mechatronics design methodology. In 2010, he co-
Germany founded driveXpert, an RnD service provider
WWW.moteon.com specialized in that field and working for many
automotive OEMs, Tierl and Tier2 companies.
In 2020, he joined MOTEON GmbH limenau as CTO,
a new company aimed to provide automotive motor
control software and system solutions based on
Infineon semiconductors.

Dr. Veit Z6ppig
Position: CTO
MOTEON GmbH
Office: +49 89 234 55736
Mobile: +49 171 6839368
Veit.Zoeppig@moteon.com
Ehrenbergstralle 11
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