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View the entire range of products online

shop.maxongroup.com

- Wide selection of brushed and brushless DC motors,

compact drives, gearheads, sensors, controllers and
drive systems

- Easy to configure


http://shop.maxongroup.com

maxon selection guide

Get an overview of the extensive range of DC brushed and
brushless motors, drives, encoders, control electronics,

and the variety of possible combinations. Make a preliminary
selection based on the power and size, commutation, or
bearings. Quickly find what you're looking for, including
sterilizable drives for use under special ambient conditions
or drives with integrated electronics.

Accessories overview

Easily find the accessories you need for connecting
maxon DC motors to maxon controllers.

© 2024 maxon. All rights reserved. Any use, in particular reproduction, editing,
translation and copying without prior written approval is not permitted (contact:
maxon international Itd., Briinigstrasse 220, CH-6072 Sachseln, +4141666 15 00,
www.maxongroup.com). Infringements will be prosecuted under civil and

criminal law. The mentioned trademarks belong to their respective owner and

are protected under trademark laws. Subject to change without prior notice.
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62-86_Technology - short and
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87-89_Standard Specification

91-186_maxon DC motor
Brushed DC motors with ironless winding.

187-356_maxon EC motor (BLDC)
Brushless DC motors with ironless or iron
core winding.

357-370_maxon compact drive
Compact drives with integrated
positioning/speed controller.

371-465_maxon gear
Precision planetary, spur and
angular gearheads.

467-489_maxon screw drive
Compact screw drives with steel or
ceramic screws.

491-543_maxon sensor
Magnetic, optical, and inductive encoders,
DC tachometers, and resolvers.

545-580_maxon motor & motion control
4-Q PWM servo controllers, 1-Q-EC
amplifiers, positioning controllers, and
multi-axis motion controllers.

581-596_maxon accessories
Brakes, end caps and connecting cables.

599-609_maxon ceramic

Custom ceramic components and
standard components such as ceramic
axles, shafts, or screws.

611-614_Contact

Headquarters, business units, labs,
production companies, sales companies
and sales partners.




We are maxon

We develop and build high precision electric drive systems that are among
the best in the world.

We combine brushed and brushless DC motors, gearheads, sensors, and
controllers into complete mechatronic drive systems - from customized
single units to mass production.

Since 1961, businesses from a wide range of industries including medical
technology, robotics, industrial automation, mobility, and aerospace place
their trust in reliable drive systems by maxon. Our drives are perfectly suited
for wherever extreme precision and the highest quality standards are needed
and where compromises cannot be tolerated - on Earth and on Mars.

Precision Drive Systems



Technologies that improve
people’s lives

Welcome to the new maxon catalog. Here you will find pioneering technolo-
gies for global challenges. Our products are designed to meet the demands of
today’s world, offering solutions that combine innovation and efficiency.

The ECX FLAT 42 S drive is ideal for use in applications for the reduction of CO,
emissions in the automotive industry. The latest ECX products are tailor-made
for medical devices and robotics, where they increase efficiency and save
space, as well as enabling maximum precision and cost-effective solutions.

Robotics is undergoing a revolution, driven by the EC frameless DT 38 Dynamic
Torque and ESCON products - powerful, compact motors and controllers that
allow precise movements. Our GB 9 worm gear systems play a key role in the
area of infrastructure optimization, making the best possible use of space in
areas such as elevators and agricultural applications. For the autonomous fu-
ture, our flat motors and TSX encoders offer advanced solutions that guarantee
precise positioning and real-time performance in autonomous vehicles.

In this catalog you can explore our products and solutions as well as new
concepts designed to meet the challenges of Al and loT-based innovation in
every industry today and advance the mission of a sustainable future. At maxon
we aren’t just driven by motors; we are actively shaping a sustainable world and
improving people’s lives.

Eugen Elmiger, CEO maxon Group

maxon






Close to 100 %

We have a portfolio of drives for any application,
and DC motors with an efficiency of more than 90 %

© 2024 maxon. All rights reserved.

Maximum power packed into tiny
spaces. maxon drives feature the
following:

>
>
N
N
>
>

High acceleration

Long service life

Low power consumption

Unsurpassed reliability

Able to bear high overloads for short periods

Excellent control properties

One stop shop

DC and BLDC motors
Brushed and brushless DC motors.
Diameter 4 to 90 mm.

Gearheads and screw drives
Planetary, spur, angular, and special gearheads. Compact
screw drives with steel and ceramic screws.

Sensors
Magnetic, optical, and inductive encoders,
DC tachometers and resolvers.

Controllers
4-Q PWM servo controllers, 1-Q EC amplifiers,
positioning controllers, and multi-axis motion controllers.

Ceramic components
Custom ceramic components and standard components
such as ceramic axles, shafts, or screws.
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_ ,d_ _ Change the world with
. apartner you can rely on

At maxon, we believe that outstanding engineers and technicians can

' _make a positive impact on the world. This is why we support them in their
efforts to go off the beaten path and provide the perfect drive system for
their ideas.




Medical

Drive systems for medical technology

maxon drives are used in numerous fields of medicine. Our motors
provide reliable, high-quality performance in high-precision devices
such as active implants, insulin pumps, surgical robots, power tools, and
hand and foot prostheses. Drive components for medical technology
applications must meet extremely demanding requirements: precision,
sterilizability, low noise levels, durability, and minimal heat build-up of the
DC and EC drives are essential.

maxon’s medical business unit specializes in developing and producing
drive systems for a variety of medical applications. Our engineers are
well versed in the technical requirements of the medical technology
industry, whether for active implants or robot-assisted rehabilitation. In
close partnership with our customers, we develop the perfect drive sys-
tem based on a modular standard solution or create a fully customized
solution tailored to the customer's specifications.

Active implants

- Cardiac support systems
- Active valves

- Positioning systems

- Pump systems

Surgical systems
- Surgical robots

- Power tools

- Dental devices

- Ventilators

- Respirators

Pumps and medication
delivery systems
- Insulin/pain pumps

- Dialysis pumps

Rehabilitation and
prosthetics

- Hand prostheses
- Foot prostheses
- Exoskeletons

- Therapy systems

Drive components for medical technology applica-
tions must meet extremely demanding requirements.

© 2024 maxon. All rights reserved.



Active implants

Many therapeutic approaches prove to be far more effective within the body
than external methods. Whether precise dosage of medications or supporting
heart or muscle functions, maxon drives do it all with maximum efficiency and
reliability. Professional project organization and a proven risk management
system enable the smooth execution of medical technology projects in risk
classes llb and lll. All production processes, production facilities, testing sys-
tems, and documentation meet the highest quality guidelines.

Surgical robots .t

Robot-assisted or robotic surgery is mainly used in minimally invasive surgery and
makes it possible to carry out all kinds of complex interventions with much more
precision, flexibility, control, and efficiency than with conventional techniques.
There are two different methods: either with a direct telemanipulator or with com-
puter control. maxon offers a wide range of customer-specific products and system
solutions for both methods in order to meet complex customer requirements with
respect to force feedback, safety, standards, traceability, etc., and to make a sig-
nificant contribution to medical technology. The benefits for the patient are a much
shorter surgery and healing time, as well as fewer complications and less risk of
infection and scarring.

Surgical power tools

In many surgical interventions, doctors rely on power tools. The areas of appli-
cation are extremely varied, ranging from sawing bones to other small-bone and
large-bone applications to stapling tissue structures. For each case, maxon offers
the perfect drive solution from different motor and gearhead families. These
brushless electric motors are characterized by extremely high power density and,
not least, can be autoclaved up to 1,000 times.

Exoskeletons and prostheses

For people with a physical disability, everyday tasks such as climbing stairs or opening
doors can represent a huge challenge. maxon has been heavily involved in this field
for years, providing technical solutions that make life easier for those affected. For
exoskeletons and prostheses, we have developed motors optimized for torque and
weight, as well as system solutions. With our mix of engineering disciplines, we also
offer the possibility of tailored approaches for specific applications. maxon will conti-
nue to drive the development of products and system solutions for exoskeletons and
prostheses in the future.

medical.maxongroup.com

© 2024 maxon. All rights reserved. 1



Aerospace

Drive systems for the aerospace industry

For more than 20 years, drive technology from maxon has
powered the Mars rovers on the Red Planet. And every
modern long-haul airliner has hundreds of drive systems on
board today. Back here on the ground, we work closely with
our customers to develop drive solutions consisting of
individual components or sophisticated technical systems
for passenger aircraft, helicopters, spacecraft, and even
autonomous and uncrewed aerial vehicles. maxon guarantees
the unrivaled quality of the efficient, reliable, and powerful
drive systems for the aerospace industry. maxon has been
certified according to EN 9100 since 2012. The standard has
been drawn up especially for companies that develop and
produce components for the aerospace industry. In our own
labs, we test how the drives cope with vibrations, shock, and
cold, as well as heat in accordance with aviation standard
DO-160, and in vacuum.

The name maxon is synonymous with customized precision
and stands for an extensive support network that guarantees
the highest Swiss standards all over the world. Our dedicated
aerospace team assists customers with simple applications
as well as complex, multi-year development projects. maxon
engineers have transferred the knowledge they have gained
from numerous special projects, such as the drives for the
Mars missions, to other aerospace projects and further
developed this expertise for serial production. Our state-
of-the-art technology and extensive laboratory tests make
this possible. We are forever expanding the possibilities of
aerospace technology, both crewed and uncrewed.

The new urban mobility made possible by air taxis, counts on
safe, efficient and compact actuators from maxon. Thanks to
many years of experience in aviation, our experts know what
it takes.

12

Aerospace

- Aircraft control systems: Actuators for small control
surfaces, air and liquid valves of all types, fly-by-wire
control systems, flaps, air-conditioning systems

- On-board communication and cabin equipment:
actuators for antennas, window shade systems, power
seat adjustment, lavatory equipment, ands, locking
devices for overhead baggage compartments

Space travel

- Drives for rocket engine valves, solar array
drive and deployment. Actuators for docking and
separating systems

- Mission-specific mechanisms for research spacecraft
and robotic probes, especially for the Moon and Mars

Uncrewed aerial vehicles

- Infrastructure: Actuators for docking, servicing,
starting and landing systems, robotic systems for
maintenance work

- Payload mechanisms: Control surface actuators,
electro-optics, gimbal and load drives, winch and
load locking mechanisms

- Drive systems consisting of an optimized
combination of motor, controller and propeller for
multirotor, fixed-wing and VTOL aircraft

© 2024 maxon. All rights reserved.



Modified catalog products for aerospace applications

In addition to the catalog range, maxon offers its customers from the aerospace

industry specially modified aerospace products. These are adaptations of products that
were previously developed over the course of more than ten years for similar applications
with very strict environmental and quality requirements. The available products include
various preconfigured DCX, EC-4pole, EC flat motors, GPX UP planetary gearheads and
ENX 10/16 XT encoders, and others. All products have been optimized for demanding
environmental conditions such as vibrations, temperature, vacuum, or corrosion. In this
way, we decrease the development time and complete new projects cost-efficiently. By
prequalifying the products, we significantly reduce the risk.

Application-specific drive solutions

For selected fields of application, maxon provides tailor-made
special solutions. For the manufacturing of sophisticated,
professional drones, the so-called UAVs (Uncrewed Aerial Vehicles),
these are propeller drive motors and controllers (Electronic Speed
Controllers, ESC). The products are closely matched to each other
and are characterized by unrivaled efficiency and reliability for the
highest safety and profitability during operation.

Custom drive systems

When customers have requirements that go beyond the capabilities
of the existing solutions, maxon also develops completely new
drive systems. These can be novel components such as electric
motors, gearheads, sensors, or controllers, or combinations
thereof in the form of a complete actuator. Here maxon supports
the customers during the specification phase, stands by their side
during the industrialization, and supplies constant high quality for
very demanding applications.

aerospace.maxongroup.com

© 2024 maxon. All rights reserved.
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Lab automation

- Liquid handling (pipetting robots)
- Point of care diagnostics (POC)
- DNA sequencing

- PCR analysis

Power tools

- Strapping tools, battery-powered
staplers

- Pruning shears, plant tying machines,
saws, harvester implements

- Electric screwdrivers, nail guns,
pressing tools

Oil and gas industry

- Measurement while drilling (MWD)

- Measurement and inspection systems
- Valve controllers

- Hydraulic pump systems

Semiconductor industry
- Wafer production

- Semiconductor finishing

- Pick-and-place applications

- Analysis and test systems for
product testing

Test and measurement
technology

- 3D measuring devices
- LiDAR systems

- Surface testing devices
- Scanner

- Total stations

- Precision scales

Safety systems

- Safety doors

- Locking systems

- Mobile inspection systems

- Surveillance cameras

14

Industrial automation

Drive systems for industrial automation

Industry 4.0, the Internet of Things and artificial intelligence are affecting
manufacturing processes at every company. Industrial production is also

being redefined at maxon. We are constantly raising our standards of quality,
efficiency and flexibility to new levels without losing focus on costs. This is
essential because complex mechatronic systems only work if components are
of the highest quality and perfectly synchronized. maxon meets this requirement
and is one of the only suppliers in the world that develops and manufactures
complete mechatronic drive systems, including: DC motors, gearheads, sensors
and controllers. Our customers benefit from this in many ways, especially when
it comes to drive systems for lab automation, the oil and gas industry, test

and measurement technology or semiconductor manufacturing. All of these
applications require the highest accuracy, sustainability, reliability and quality.

Our interdisciplinary engineering team works closely with customers to develop
the perfect, tailor-made solution for customer-specific applications. From
simple modifications to completely new designs, maxon offers everything from
a single source.

We are constantly raising our
standards of quality, efficiency
and flexibility to a new levels.

© 2024 maxon. All rights reserved.



Drive systems for laboratory automation

As laboratory procedures and processes grow increasingly
complex, automation is becoming more important. Here
reliability, precision and speed play key roles: maxon motors

and drive systems are used in various laboratory applications for
dosing liquids, analyzing and transporting samples, and moving
axes. The exceptional reliability, high precision, and excellent
dynamics make it possible to accelerate laboratory procedures
and perform these reliably without downtime. In particular with
regards to the XYZ axes, the high power density of maxon’s
motors helps to save space and the high dynamics combined
with a precision multi-axis controller facilitates optimization of
the laboratory procedure and thus increases the throughput rate.

Drive systems for the semiconductor market

The semiconductor industry is at the center of technological innova-

tion and requires drive solutions that can keep up with its momentum.
maxon offers drive systems specifically tailored to meet the challenges of
semiconductor production. Our motors and systems are known for their
precision and reliability and also have the flexibility to adapt to the specific
requirements of microchip and semiconductor production. Whether it's
precisely positioning wafers, carefully controlling etching processes, or
handling sensitive components, maxon drives offer consistent and precise
performance. They can play a decisive role in achieving more efficient and
precise semiconductor manufacturing. Join us in discovering solutions
that redefine semiconductor technology.

Drive systems for the oil and gas industry

The production of oil and natural gas constantly requires new
technologies and innovations in deep drilling technology. The
equipment used for deep drilling is exposed to extremely harsh
ambient conditions, including temperatures above 200°C, high
pressure and extreme shocks and vibrations. maxon drive
systems are used in a variety of drilling applications, hydraulic
valve controllers, communication mechanisms and measuring
instruments. The maxon Heavy Duty range of motors is designed
for these operating conditions and features efficiency levels of up
to 88% in air and over 70% in oil. In addition, these motors are
designed to withstand extreme temperatures as well as pressure,
shocks and vibrations. This makes them ideal and reliable

solutions for applications in extremely harsh operating conditions.

industrialautomation.maxongroup.com

© 2024 maxon. All rights reserved.
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Mobility solutions

Drive systems for people and goods

On the street, in logistics, or underwater - drive systems by maxon move people and goods reliably, efficiently,

and safely.

Our specialists from the Mobility Solutions business unit know the requirements of the individual industries. In close
collaboration with our customers, we develop tailor-made drive systems for complex applications. To meet the high

requirements for power density and efficiency, all components are perfectly matched to each other. Flexibility, safety,
and quality are the focal points in the development of our competitive system solutions.

16

Automotive
- Dynamic suspension control
- Brake-by-wire (electric brake system)

- LiDAR systems (remote sensing
technology for autonomous vehicles)

- AdBlue systems (exhaust gas treatment
for diesel vehicles)

E-mobility

- E-bike systems

- Urban mobility

bd-pi

Logistics

- Logistics shuttles

- Autonomous mobile robots (AMR)
- Automated guided vehicle (AGV)

Robotics

- Multi-axis lightweight robots
- Service robots

- Collaborative robots (Cobot)

- Farm robots

Maritime applications

- Remotely operated underwater vehicles
(ROV)

- Autonomous underwater vehicles
(AUV)

© 2024 maxon. All rights reserved.



Logistics

Due to the increasing flow of goods and the requirements from Industry 4.0,
the demands on efficiency, flexibility, and reliability are constantly getting
higher. The drive systems from maxon are used in a variety of driverless
transport systems, and their high power density makes them the perfect
solution for space-saving integration. The reliability and high efficiency of
our system solutions guarantee reliable operation without interruptions.

Automotive

The need for higher safety and the rise of semi-autonomous driving are
increasingly presenting the automotive manufacturers with new challenges.
maxon’s drive solutions are used in applications such as LiDAR, AdBlue
systems, adaptive chassis systems, and electrical brakes. Our custom-

ers count on maxon when it comes to special requirements for safety and
reliability under challenging environmental conditions. As an IATF-certified
development partner, we work with you to shape the future of the automo-
tive industry.

Robotics

The market demands specific robots for industrial and service applications.
maxon defines and develops the joint drives required for this purpose
together with the customer. Motors with outstanding torque density;,
zero-backlash gearheads, high-resolution encoders as well as integrated
holding brakes and integrated position controllers with EtherCAT interface
form the basis of the highly efficient drive systems. The power density and
competitive safety functions are only some of the factors that make our
drives the perfect solution for applications in robotics.

mobilitysolutions.maxongroup.com

© 2024 maxon. All rights reserved. 17



Applications in
building automation
- Sliding and swing doors

- Elevator doors

- Access systems, such as
turnstiles, gates, and barriers

- Platform systems

Applications for lifts

- Lifting, leveling, and auxiliary
drives for stair lifts

Intralog iStiCS - Mobility and industrial

. o g . . lifti i t
Drive systems for building and logistics automation Hing eqtipmen

- Elevators

. - . . - Platform lifts
The intralogistics business unit at maxon focuses on two core areas:

building automation and logistics.

In modern logistics and with Industry 4.0, automated and digitalized warehousing Appl |<?at|ons In .

is gaining importance. Systems for material handling, such as conveyor systems, |0g|StICS automation
packaging machines, and sorting machines, must be extremely reliable and
durable to meet the demands of the market. maxon’s motors, gearheads, sensors,
brakes, and controllers have been designed for these demanding tasks and can - Sorting systems
also be customized in the exact configurations needed for special applications.

- Conveyors

- Packaging technology

In the field of building technology, the market for automation is also growing
rapidly. With its range of compact and efficient drives, as well as angular and inline . . .
gearheads in combination with motors and controllers, maxon offers one of the Appl ications in
most comprehensive mechatronics systems for the automation of building access, ili H
lifts, and hoisting equipment in buildings, access control systems, and more. auxnlary Veh|C|eS
- Wheelchairs and wheeled walkers

- Motor homes and caravans

- Tractors and forklifts

Applications in
train, tram, and railway
systems

- Windshield wiper systems

- Internal and external doors, as well
as access to the station platforms
for trains

- Pantographs

2

Brake systems

- Grinding systems

18 © 2024 maxon. All rights reserved.



Drive systems for doors

In airports, shops, hotels, and offices all over the world, automatic doors |- _
are in use around the clock. maxon offers compact and efficient drives : ol L i
for door access automation. The certified product range has proven itself , ‘_A‘.}?Fﬁ_' ‘ ] o
around the world and encompasses everything from angular and inline Tend
drives to brushed and brushless DC motors. These are available with
sensors and customer-specific drive control systems.

The market-leading quality offered by maxon
makes it the ideal mechatronics partner.

Drive systems for conveyors

Conveyor systems are frequently used in material handling. As the needs

of the market and Industry 4.0 grow, the demands on drive systems also
increase. They must be fail-safe, with proven durability, because the
production and processing systems used in intralogistics frequently run
around the clock. For these applications, maxon offers a range of intelligent,
highly reliable systems with high power density and high efficiency. The
market-leading quality offered by maxon makes it the ideal mechatronics
partner for the material handling solutions of today and tomorrow.

Drive systems for stair lifts

For many years, maxon has been cooperating with leading stair lift
manufacturers and knows the complex requirements of the end customer. 3 i. -
maxon offers gear motor combinations for safe operation of all types of R A
g ;‘

stair lifts. They are suitable for straight, curved, narrow, and wide stair lifts.
Our motors are available not only for the main drive, but also for the

seat adjustment, footrest, and rotation requirements. Our specialists \
also develop customized solutions with tailor-made designs, which are

frequently less complex and require fewer components.

© 2024 maxon. All rights reserved. 19



The invisible E-Bike drive

20

The maxon BIKEDRIVE AIR e-bike system is mounted out of sight inside the frame. Only an inconspicuously integrated control

element on the top tube hints at the extra power hidden within the bike. A system weight of 3.5 kg, torque of max. 40 Nm, more
than 300 W of power, 250 Wh or 360 Wh in the main battery, optionally 250 Wh in the Range Extender. The maxon BIKEDRIVE

AIR is suitable for electric racing bikes weighing up to 10.5 kg and e-MTB trail full-sussers weighing up to 15.5 kg. The system is
suitable for all bike types.

NATURAL CYCLING EXPERIENCE

INVISIBLE

LIGHTWEIGHT

SILENT

CONNECTED

SWISS
TECHNOLOGY

Charging
socket

Speed sensor

Spider

© 2024 maxon. All rights reserved.



1> Drive unit

3 Range Extender
e —

BX250E

Description Data
Nominal voltage \Y 36
Watt-hours Wh 250
Charging time with 2 A charger h 35
Weight kg 15

L
MX AIR
Description DEE]
Max. torque Nm 40
Max. supported cadence rpm 115
Max. speed km/h 25/33
Weight of motor unit kg 1.9
Weight of complete system ] 3.5
Patented freewheel technology
Integrated torque measurement on both sides
Min. diameter of down tube mm 60
Width of bottom bracket mm 975
Chainline: racing bike 2x mm 47
Chainline: racing bike 1x mm 46
Chainline: MTB boost, 148 mm mm 52/55
Q-factor mm > 155*
*depending on frame design and crank selection
2 Battery
]
BX250I
Description Data
Nominal voltage \' 36
Watt-hours Wh 250
Charging time with 2 A charger h 35
Weight kg 14
BX360I
Description Data
Nominal voltage Vv 36
Watt-hours Wh 360
Charging time with 3.5 A charger h 2.8
Weight kg 18

© 2024 maxon. All rights reserved.

4 Control unit

Connect app Service app
L (-]

HMI POWERTAB

Description

Level adjustment

Battery charge indicator

BLE/ ANT+

Light

Part numbers

Part numbers Description*

tzgozg MX AIR motor unit incl. cabling

POWERTAB control unit

BX 250 | battery incl. cabling / 250 Wh

BX 360 | battery incl. cabling / 360 Wh

Range Extender BX 250 e-kit / 250 Wh incl. holder and cabling

235999 Charger, Li-ion, 2 A/36 VDC 230 VAC / 90° outlet

801857 Li-ion charger 3.5 A/ 36 V 110-230 V

801859 Li-ion charger 2 A /12 V car charging socket

831542 Charging socket, complete with cover and cable, ST-10 right,
190 mm

831471 Charging socket, complete with cover and cable, ST-10 left,
190 mm

Dropout speed sensor, HIGO connector, 734 mm

Magnet holder for center lock brake disks / internal thread

Magnet holder for 6-hole brake disks

Magnet holder for centerlock brake disks with thru axles

Chain ring holder BCD104

Chain ring holder BCD110

*The BIKEDRIVE AIR system is only available as complete system.

21


http://shop.maxongroup.com
https://www.maxongroup.com/maxon/view/product/729020
https://www.maxongroup.com/maxon/view/product/699584
https://www.maxongroup.com/maxon/view/product/770624
https://www.maxongroup.com/maxon/view/product/735990
https://www.maxongroup.com/maxon/view/product/724125
https://www.maxongroup.com/maxon/view/product/710994
https://www.maxongroup.com/maxon/view/product/710995
https://www.maxongroup.com/maxon/view/product/710996
https://www.maxongroup.com/maxon/view/product/741375
https://www.maxongroup.com/maxon/view/product/735310
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Ready for the next step

At maxon we develop customized mechatronic drive
systems, of the highest quality from a single source.

maxon not only develops and produces DC and BLDC motors, gearheads, sensors,
and controllers, but we can also combine these drive components in a housing as a
customized mechatronic unit.

maxon Master Controller/
Motion Controller
Page

Batterie Management System
(BMS)

Wheel drives for autonomous
transport systems and self-
driving vehicles

© 2024 maxon. All rights reserved.



keynote.maxongroup.com

Trends in drive technology

We dive into three truly exciting and innovative topics that showcase the diversity
and versatility of our company’s high-precision drives and systems. Electric vehicles,
lab automation, and robotics - all areas in which maxon is making a major impact.

Scan code to watch
keynote

E53

Discover new products

Learn about our latest product
introductions in this short video.

Scan code to view
new products

© 2024 maxon. All rights reserved.



maxon X drives

Configure your drive online - according to your individual needs

When configured online, you can download your specific mechanical and electrical data, dimensional drawings and
CAD files immediately, and within 11 working days your drive system will be ready to ship.

Brushed DC motors Brushless DC motors

DCX DC-max ECX SPEED ECX PRIME

The powerful drive The cost-optimized The high-speed drive The high-performance

available in a variety drive with a very good for grinders, fans, drive with outstanding

of versions. price/performance sterilizable hand-held speed-torque gradient.
ratio. tools, etc.

ECX TORQUE IDXMOTOR ECX FLAT

The high-torque drive The industrial solution The flat, space-saving
for power tools like with IP65 protection and drive with lots of torque.
screw drivers, pruning integrated incremental or

shears, etc. absolute encoder.

Drives with integrated positioning/speed controller

% !

CANopen EtherCAT.
IDX - CO IDX - ET IDX -i/0
IDX DRIVE ECX FLAT
The intelligent drive system with IP65 protection, integrated controller, The flat compact drive with
and optional holding brake. integrated speed controller
that can be configured
online.

24 © 2024 maxon. All rights reserved.



Produced within 11 days

Lean, automated processes ensure that all drive versions are ready
for shipment within 11 days

Assemble your individual brushed or brushless DC drive: You can configure the gear stages, the motor
bearings, the shafts, the encoder and much more. Design your custom drive online today and your finished
drive will ship from Switzerland in 11 working days.

Planetary gearhead

GPXA, C, LN, LZ

Planetary gearhead

A: Standard

C: Ceramic axes

LN: Reduced noise level
LZ: Reduced backlash

Encoder

—

GPX SPEED

High-speed, sterilizable
gearhead for surgical
applications.

GPX HP

High-power planetary
gearhead with reinforced
output. Also available as
a sterilizable version.

GPX UP

Ultra-performance
planetary gearhead with
optimal efficiency and
reinforced output.

ENX EASY
Magnetic incremental

encoder, 3-channel,
differential.

ENX EASY Abs

Absolute single-turn
encoder (SSI/BiSS-C)

© 2024 maxon. All rights reserved.

«.
.

ENX MAG

Magnetic incremental
encoder, 3-channel, for
small motor diameters.

@

ENX GAMA

Radiation-resistant,
magnetic incremental
encoder, 2-channel.

ENX EMT

Absolute multi-turn
encoder (SSI/BiSS-C)

e

ENXRIO

High-resolution, optical

incremental encoder, 3-channel,

differential.

ENX MILE

High-resolution and
high-precision inductive
encoder integrated in
ECX FLAT.
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Modify

The online configurator

With our configurator, you can easily modify your drive online as you need it. It allows you to
adapt a shaft, flange, bearing, or electrical connection perfectly to your application. With our
automated processes, you will be holding your customized drives in your hands within a few
days.

If you need further adjustments to your drives, such as hollow shafts, special lubricants,
or special windings, please contact us for assistance.

Shaft Winding

Length Nominal voltage

Diameter Temperature range

Surface

Cross bore

Bearings Electrical connection

Ball bearing Terminals or cables

Sleeve bearing Cable length

Lubrication Connection alignment
Connector

Flange Output component

Centering collar Pinion

Bolt circle Pulley

Thread
Notes on the catalog.
Disclaimer
maxon shall not be held liable for errors in this
documentation. This documentation is subject to
change without notice. maxon shall not be liable
for direct or indirect damage resulting from the
use of this documentation. May be subject to
laws and regulations. Copies, including excerpts,
require prior written permission of maxon.
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Combine

The maxon modular system

The motors, gearheads, sensors, brakes, and controllers of maxon are perfectly
matched to each other and can be combined in a number of ways. Our modular system
makes it easy to find suitable components for your motor - in the catalog and in the

online shop.

shop.maxongroup.com

0nn ]
[—| [—)
[ = = -
il T
Gear Motor Sensor Controller Accessories
Planetary Gearhead DC Motors Encoder Servo Controller
Spur Gearhead EC Motors (BLDC) Resolver Positioning Control Unit
Screw Drive DC-Tacho Motion Control

© 2024 maxon. All rights reserved.

Great choice, easy ordering

The diversity of motors and product combinations offered by maxon is unmatched
worldwide. The maxon modular system and the numerous options for windings offer
even more possibilities for variation. To make the delivery times as short as possible
for our customers, we organized our products into program groups.

Stock program
The market-oriented selection from our extensive product
portfolio offers you short delivery times.

Standard program

In the comprehensive standard program, products are included
which can be produced and delivered in a short time. The
plenitude of versions in this program offer tried and tested
standard products for optimized application.

Special program
A wide range of motors and combinations is available on
request.
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We are engineers.
Dedicated to the development of
drive technology.

Quality with no compromise

Development engineers and designers at maxon motor use only state-of-the-art calculation
and configuration software. This enables us to develop customer-specific solutions quickly.
Advanced qualification and risk assessment methods guarantee that all of our products are
highly reliable and robust. Simultaneously, systematic process and product optimization
programs enable us to provide our customers with more options for drive configuration - in
shorter delivery times. An example are maxon DCX drives, which can be configured online.

Consistent standards on quality, safety, and
procedures ensure that only premium products
leave our factories. The business and production
processes fulfill international standards such as

ISO 9001 and ISO 14001. maxon medical has
ISO 13485 certification and products for the
aerospace industry have EN 9100 certification.

© 2024 maxon. All rights reserved.



We are experts in precision drives.

Flexible in-house production

All important components found in our maxon motor drive systems are produced on machines
and manufacturing lines developed in-house. Our customers are guaranteed efficient and fast
manufacturing of their products, whether in small or in large quantities, as well as maximum
flexibility to meet special needs and requirements.

Our core areas of expertise include:

- Winding technology

- Standard and special gearhead engineering

- Encoder technology

- Electronics and systems technology

- Injection molding processes for plastics as well as
ceramic and metal powder (CIM/MIM)

- Installation and automation technology

- Development / project management

- Quality management

© 2024 maxon. All rights reserved.
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SN EN ISO 9001

SN EN ISO 9001 specifies the requirements to a quality management system (process approach) that an organization has
to meet in order to provide products and services that meet the customer expectations as well as comply with applicable
regulatory requirements. Simultaneously, the management system has to be subject to continuous improvement.

SN EN ISO 14001

Is an internationally accepted quality norm for environmental management systems (EMS). It covers environmental-
relevant processes and procedures in a company, requiring a company’s management and employees to adopt
environmentally-compatible behavior and constantly seek to improve its procedures and documentation.

mEN 9100

This is an internationally accepted quality standard of the aerospace industry. It requires companies and employees to
reduce potential risks in the aerospace industry to a minimum by structuring the design and manufacturing processes
accordingly. At maxon, this standard is applied for customer-specific products on request - except for A-max motors and
controllers.

m SN EN ISO 13485

Is an internationally accepted quality norm for medical products that requires management and staff to ensure that the
design and manufacture of medical products minimizes the potential risks for patients. Traceability of processes and raw
materials is also ensured. At maxon, this standard is applied for customer-specific products on request.

m IATF 16949

maxon is IATF 16949 certified. The IATF (International Automotive Task Force) is a group of automotive manufacturers and
associations that defines the quality requirements in the automotive industry. The IATF 16949 standard is an international
technical specification and quality management standard for the entire supply chain of the automotive industry. It is based
on the EN ISO 9001 standard and describes the special requirements that apply for the development and manufacturing
of products for the automotive market. At maxon, it is implemented within the scope of customer-specific projects.

Overview of the maxon certifications

| Enowo [l is013485 Jll IATF 16949
Switze B S
Switzerland
Germa B
Germany/Sexau
Hunga ]
Hungary
maxon

South Korea

maxon
USA

maxon
China

maxon
France

maxon
Netherlands
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® Quality management
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Only performance counts
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Drives manufactured by maxon can be absolutely relied upon even under the most difficult

conditions - they have for example been in use on Mars for years. But maxon DC motors do
not only do their job in space, they also function in tough conditions on and deep below the
surface of the Earth flawlessly and efficiently.

& omas s

The quality management system of maxon is an integral part of the overall management
system. The operational and organizational structures, the powers and responsibilities, as
well as the process and procedure assessments are documented for all employees. The
quality management system is enacted, maintained and periodically verified.

IWIEAT & EURTIFEATE

View certificates: quality.maxongroup.com

EU Directives

2006/42/EC Machinery Directive

maxon products are designed for installation in complete devices and are considered incomplete machines according
to EU Directive 2006/42/EC (Machinery Directive). They are designed to be installed in machines or other incomplete
machines and are therefore not CE marked. It is the responsibility of the end device manufacturer to identify the relevant
directives and issue a declaration of conformity.

2011/65/EU RoHS

Directive 2011/65/EU and (EU) 2017/2102 incl. 2015/863/EU (RoHS) on the restriction of the use of certain hazardous
substances in electrical and electronic equipment regulates certain prerequisites for placing electrical and electronic
equipment on the market. The RoHS directive restricts the use of certain substances in electrical and electronic equipment.
The substances listed in Annex |l of the directive must not exceed a specified maximum concentration, unless an
exemption under Annex lll and IV of the directive is applicable to be respective application. The RoHS directives are not
directly applicable to components. Irrespective of this, maxon complies with the substance restrictions of this directive -
taking into account the exemptions listed in Annex Ill and IV (e.g. 6a, 6b, 6¢ ...) - for most of the catalog products. Those
maxon products that do not correspond to the directive are identified on the respective product page. A detailed conformity
assessment is available from maxon upon request. It is the responsibility of the distributor of the electrical or electronic
equipment to assess whether the exemption approvals are applicable for the end product.

1907/2006/EU REACH

All chemical substances used in maxon products conform to Regulation (EC) No. 1907/2006 of the European Parliament
and of the Council of 18 December 2006 concerning the Registration, Evaluation, Authorization and Restriction of
Chemicals (REACH). Corresponding REACH certificates can be requested from maxon.

UL and CSA

Certain applications and markets require UL- or CSA-certified motors and drives.
maxon's standard catalog products do not have such certification. However, we are
able to certify our motors and drives in accordance with UL or CSA standards. Please
contact your local maxon partner for more information.

© 2024 maxon. All rights reserved.
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WWW.maxongroup.com

Visit us online and discover the digital maxon world

On our website, you can find general news and information on our products and services, as well as an integrated online shop,
the selection program and the maxon online configurator.

P

maxon online configurator

Configure and combine brushed and brushless
DC motors, gearheads and compact drives
according to your individual requirements. Fast,
easy, and online. We guide you through our
configurator step-by-step.

S Mechatronic drive systems

s st sy g s st 5 e BB e,

b,

maxon selection program

Find the right drive by entering just a few
parameters, such as supply voltage and torque.
After you have entered the requirements of your
drive, the maxon selection program shows the
possible solution combinations from the maxon
product program.

o B o ars ekt (o e, wed
Meriicatie They primede of Peur beriam et
L mariares o o et s atcsancy e
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maxon Online Shop

In the maxon online shop, we provide a
complete overview of all maxon products. You
can also order your drive solution, download
detailed product specifications and 3D CAD
drawings immediately.
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Humans and machines on a mountain
rescue mission p.10

Freeride through the maxon
campus with World Cup
winner Alessandra Kellerg.

© 2024 maxon. All rights reserved.

driven magazine

Read and explore

In driven, our print magazine, we present exciting applications, expert interviews, and tips and
tricks from the field of drive technology. High-quality, entertaining, informative.
Happy reading!

magazin.maxongroup.com

Print magazine
Would you like to read
more?

Order back issues of driven
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maxon academy

CABORATORY OC FOWER SUPBLY
m MOOEL 605 3030



Increase your knowledge of drive technology
and motion control

Learn more about the interaction of drive components, namely motor, gears, sensors and
controllers. maxon academy brings together maxon products to provide ongoing education

on drive technology. In addition to the maxon academy books and brochures, you will find
E-learning modules, the currently planned seminars on drive technology and motion control as
well as teaching material. These range from presentation and sample motors that can be taken
apart for student exercises to models for hands-on training with suggestions for practical work.

academy.maxongroup.com

to other system
components

.'._

\ / I,o

master

The selection
of high-precision
microdrives

A Sy
‘/“'"’

The selection of high-precision
microdrives

Step by step from the specific formulation of the
drive problem to its solution. Numerous tips and
explanations, focusing only on theory where required
for greater understanding. Various examples of
applications deal with the practical aspects of drive
technology. (Author: Dr. Urs Kafader, 149 pages,
ISBN 978-3-9523654-5-8)

© 2024 maxon. All rights reserved.

|
electrical supply

motion controller

sensor

motor

gearhead

mechanics

load

"""""""" maxon

maxon Formula Compendium

Formulae, terms and explanations for all types of
calculations concerning drive systems. Detailed
collection with illustrations and descriptions. Flow
chart for targeted drive selection.

35


http://academy.maxongroup.com

36

New products
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ECX SPEED 10 M, @10 mm, brushless, 8 W, High Power

ECX PRIME 16 L, @16 mm, brushless, 50 W
ECX PRIME 16 L, @16 mm, brushless, 60 W, sterilizable, ceramic

ECX FLAT 22 L, @22 mm, brushless, 37 W, High Torque
ECX FLAT 42 S, @42 mm, brushless, 40 W

ECX FLAT 42 S, @42 mm, brushless, 100 W, High Torque
ECX FLAT 42 M, @42 mm, brushless, 150 W, High Torque

EC frameless DT 38 S, @42 mm, brushless, 105 W, Dynamic Torque
EC frameless DT 38 M, @42 mm, brushless, 100 W, Dynamic Torque

GPX 16 HP, ¥16 mm, planetary gearhead, sterilizable
GPX 22 HP, @22 mm, planetary gearhead, sterilizable

GB 80, worm gear, composite version
GB 12, worm gear, bronze version
GB 9, worm gear, composite version

GB 65, worm gear, steel/bronze version

ENX 42 MILE, @42 mm, encoder, 2048 counts per turn
ENX10 MAG INT, @10 mm, encoder, 1-256 counts per turn
ENX 22 EASY INT, @22 mm, encoder, 1024 counts per turn

TSX 38 MAG, encoder, 1792 counts per turn, EC frameless DT
TSX 40 MAG, encoder, 340 mm, 1792-2048 counts per turn
TSX 40 RIO, encoder, 340 mm, 1-524288 counts per turn, 21 bits

ESCON2 Module 60/30, servo controller up to 1800/3600 W
ESCON2 Compact 60/30, servo controller up to 1800/3600 W

© 2024 maxon. All rights reserved.



maxon selection guide

X drives 38-44

compact drive 4

cation of the es accordin

ance, also in n with size, i
ment when ¢ g drive syste
2ction can be mad the different p
election guide. Our da
to individual motors. Sho
call us!

© 2024 maxon. All rights reserved.

Selection guide

Accessories Motor & Sensor Screw Gearhead Compact EC Motor DC Motor
motion control drive

Ceramic

Contact

(BLDC Motor)

drive
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Description of numbers with detailed information about the connection on page 57
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Accessories

Sensor
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maxon selection guide

The right drive based on
just a few parameters

+++++++ 3G
==

Gearhead Motor Sensor Accessories Electronics

The motors, gearheads, sensors, brakes and controllers

of maxon are perfectly matched to each other and can be
combined in a number of ways. Our modular system makes
it easy to find suitable components for your motor.

-

o—oO

View the entire range of products online
shop.maxongroup.com
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Sensor Accessories
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We want to design a product
that is a good fit for
our system developer strategy.

Fabian Vogel, Managing Director of maxon | zub
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Screw Drives
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We are curious.
We act intelligently.
We work with precision.

Virginie Mialane Lacroix, Sales Engineer maxon France
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maxon selection guide e Electronics
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150 W 169-19TmNm  EC45 ked o0 (5502011 J 1) (64J92]03] (90J90J50J00¥ 023124}
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250 W 311-347mNm  EC45 273 o0 DDOO DD (64]02]03] PODDDBRR
400W  768-843mNm  EC60 o0 O D 0D (92J03) DD DD
50W 32-33mNm  EC-max16 o0 41) (7) ) 1(62)87)94 189) 1
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120W 170-211mNm  EC-max 40 ( X ) o9 O @ (1) o ®O
0w 426-451mNm  EC-4pole 22 HP (Y ) o O 29 @ D D (90]N26)
100W  688-743mNm  EC-4pole 30 HP o0 0DDOO (64102} PDH DODD
120W 54-546mNm  EC-4pole 22 HP o0 (4 188)20 1 ] 2 @ (900} (90125}
150 W 84.6-106 MNm  EC-4pole 30 pod o o0 (4 Jag]20L 1 X 1)
200W  929-956mNm  EC-4pole 30 HP o1 Y ) (4 Y88)2001 (1) (64192) DD DRDD
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Screw Drives
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" Inspiration doesn’t
E come from a blank
sheet of paper

Robin Phillips, Director of SpacelLab




maxon selection guide e Electronics
3 g o8 =& £ ] e
BLDC motors (brushless) . e - E §§§§§§§§§§.§§§ - B
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50W 73mNm  EC20flatIE o o ]
12w 20-271mNm  EC 45 flat 000 39) (3] fioof101f04)64) (15)26)15) ® B
30w 547-666mNm  EC45flat o0 (39) (3 J2sIN(o ] DODD (15126115} ®
30w 547-666 mNm  EC 45 flat, cable () a B30I ] fios07Y9464) 000 (1 JN125)
50W 909-112mNm  EC45fiat o ® (31810} fiozfi03[04)64} (16)32[16) (i6)
50W 909-T2mNm  EC 45 fiat, cable (21) (3002 fios 10700464} 000 0 @
60W 109-134 mNm  EC 45 flat OR ) ® P © o @ O © (16)
60w 109-134mNm  EC 45 flat OR, cable @D (3002 } o0 @ o O (1 2]
0W 136-164mNm  EC 45 flat VEN (Y } 31)21)10;
0w 136-164 mNm  EC 45 flat VEN, cable o0 (30[14)(2 }
70W 110-143mNm  EC 45 flat o0 (31 88(10)(10} e @ e © (16]16)
70W 110143 mNm  EC 45 flat, cable (Y } (3oRN(2 (2 OO @ o O (1)1 J125)
80w 139-70mNm  EC 45 flat OR o0 (31 8(10)(10} e @ e © (6]16}
80W 139-70mNm  EC 45 flat OR, cable 328 o0 D 06 OO @ o O 00D
120W 146-174mNm  EC 45 flat VEN o0 (31)21)10[10}
120w 146-174mNm  EC 45 flat VEN, cable (Y } DO
30w 594-896mNm  EC 45 flatIE [ ) [ )
50W 82.8-131mNm  EC45flat IE [ ) o
100W 261-208mNm  EC 60 flat (Y } 31)21)10[10} (6419203] (16J16]16)16X16M16)
100w 261-298 mNm  EC 60 flat, cable Y ) 3oL14)2 X2} (64Y92]03] 000000
150W 378-437mNm  EC 60 flat OR (31021 )10[10} (64192J03] (16J16J16)16X16 1)
150 W 378-437mNm  EC 60 flat OR, cable 330 () 301412 (2} (64J02]93] 0000020
200w 492-577mNm  EC 60 flat VEN DPDD
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200W  692-729mNm  EC90flat OR (31)21)10)10J129] 74 (64)02)63} (1611611611611 HN16]
220w 692-729mNm  EC 90 flat OR, cable o Bofia)2 )2} (64J02]o3) 00000 O
360W  894-953mNm  EC90flat VEN 534 (31021 X10X1 0Xi29] 74}
360W  894-953mNm  EC90flat VEN, cable Y ) (30[14X 2 X 2 Ji29[ 1 ]
260W  963-1010mNm  EC90flat 335 o0 (31)21)10)10Ji29] 74} (64)02J03} (161161161611 A1 6)
260W  963-1010mNm  EC 90 flat, cable ( X ) (301412 X2} (64J0203} 00000 O
400W 12101300 mNm  EC 90 flat OR 334 CY ) (3121 J10)(10J129) 74) (64Y02]03] ([16]16)16)16)16 16}
400W  1210-1300mNm  EC90flat OR, cable Y ) DLOODO (64192193 00000 O
600W  1490-1610mNm  EC 90 flat VEN o0 (31)21)10J10Xi29) 74)
600W  1490-1610mNm  EC 90 flat VEN, cable o0 (30)14X2 X(2 X291 1 }
@ 0w 547-66mNm  EC frameless 45 flat () (21) (7 J30RN(2 } fios 10700464} 000 (1) (1)
O sow 69.6-071mNm  EC frameless 45 flat ) 1) (7 J30RN(2 } fios 10709464} 000 (1) (1)
g 70W 108-134mNm  EC frameless 45 flat () oL O OO @ o O (1) (1)
G 100w 279-319mNm  EC frameless 60 flat 544 ) (7 J30[14)2 X 2] (64)02)] 00 00O
¢ 160W  453-450mNm  ECframeless 90 flat ) (7 X3oJ14)2 X 2] (6492} 00 00 O
I 260W  963-1010mNm ECframeless 90 flat () (7 Yaol14)2 X2 ] (64102193 00000 O
105W 102mNm  ECframeless DT 38 S [} ® D 29 @ (11) (11 )
100 W 189mNm  ECframelessDT38M  [B50 () ® D @9 @ (11) D O
7ow 332mNm  ECframeless DT50'S ® ® D 2 @ @ D O
150 W 416mNm  EC frameless DT 50 M [} ® D 29 @ (11) ® O
240W 727mNm  ECframeless DT 65S ® D D @ ® (1) )
210w 1190 mNm  EC frameless DT 65 M [ ) D D @ (1) (1)}
450 W 1800mNm  ECframelessDT85M  [58 [ DD ® ® ® O
400W 2000mNm  ECframelessDT85L 56 (] [46Ji29177) ® ® ® O
I I I I I I I I I I I I I
Nominal torque mNm 0.1 0.2 0.3 0.4 05 06 07 08 09 1 2 3 4 5 6
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‘ Standard

O Option/on request
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Screw Drives

Gears
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Description of numbers with detailed information about the connection on page E
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Sensor Accessories
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Accessories overview

The following table contains information on connecting maxon motors with maxon controllers. All listed adapters, plugs,
evaluation boards, etc. must be ordered separately. The numbers refer to the Selection Guide pages 38-60.

0 Can be connected directly. No accessories required.

Q Can be connected directly. Plug must be removed.

0 ESCON Module Motherboard sensorless 450237 and adapter
22031C required.

e ESCON Module Motherboard sensorless 450237 required.
Can be connected directly with suitable configuration.

e Evaluation board 370652 required.

e Evaluation board 370652 required. Can be connected directly with
suitable configuration.

a ESCON Module Motherboard sensorless 450237 required.
Plug must be removed.

e Evaluation board 370652 and extension cable 33938C required.

e Adapter 22030C required.

@ Extension cable 33938C required.

0 Cable 70858 or cable 70858€ required.

@ Adapter 418723 required.

@ ESCON Module Motherboard 43877€ and cable 708584 or cable 708587
required.

@ ESCON Module 50/8 Motherhoard 58604€ required. Connectors at the
motor need to be removed.

@ Adapter 22030C, extension cable 27587€ and extension cable
275851 required.

@ Extension cable 35404¢ required.

@ Cable 708582 required.

@ Cable 70858€ required.

@ Evaluation board 370652 required. Connectors at the motor
need to be removed.

@ ESCON Module 50/8 Motherhoard 58604€ required.

@ ESCON Module 50/8 Motherboard 58604€ and extension cable
33938C required.

@ Adapter 26235€ and cable 35404¢ required. Connector
needs to be removed.

@ ESCON Module Motherboard sensorless 450237 and adapter
498151 required.

@ ESCON Module 24/2 Motherboard 48640C required.

@ ESCON Module Motherboard 43877€ and cable 708584 required.

@ Adapter H1871€ required.

@ Adapter 42593 and cable 35404€ (remove connector on one end)
required. Install solder bridge (jumper) on circuit board.

@ ESCON Module Motherboard 43877€ and adapter 22030C required.

@ Adapter 45987¢ required.

@ ESCON Module Motherboard 43877€ required. Plug must be removed.

@ ESCON Module Motherboard 43877¢ and extension cable
33938C required.

@ Extension cable 44208€ required.

@ ESCON Module Motherboard 43877€ and cable 708581 required.

@ Cable 708584 required.

@ Adapter 26235€, cable 35404€ and extension cable 3409.50€
(6-pin connector needs to be removed) required.

@ ESCON Module Motherboard 58604€, adapter 223774, and extension
cable 3409.50€ (6-pin connector needs to be removed) required.

@ ESCON Module Motherboard 58604€ and adapter 223774 required.
Connector needs to be removed.

@ ESCON Module 24/2 Motherboard #8640C and adapter 42593 required.

@ ESCON Module 24/2 Motherboard 48640C and adapter 22030C required.

@ ESCON Module 24/2 Motherboard 48640C and adapter 40512C required.

@ ESCON Module 24/2 Motherboard 48640C required; connector needs to
be removed.

@ ESCON Module 50/8 Motherboard 58604¢€ and extension cable
35404¢€ required.

@ ESCON Module 24/2 Motherboard #8640C and extension cable
339380 required.

@ ESCON Module 24/2 Motherboard 48640C and adapter 45987¢ required.

@ Cable 70858 required.

@ Cable 708584 or 708581 required.

@ ESCON Module Motherboard 58604¢€ and cable 708584 or cable 708587
required.

@ Cable 520851 and 27587€ required.

@ ESCON Module 50/8 Motherboard 54604¢ and cable 520851 and
27587¢€ required.

@ EVA Board 370652 and extension cable 44208€ required.

@ Extension cable 27585 required.

@ Extension cable 403962 required for motors with terminals.

@ ESCON Module Motherboard 43877€ required. Can be connected
directly with suitable configuration.

@ ESCON Module 24/2 Motherboard 48640C required.
Can be connected directly with suitable configuration.

@ ESCON Module 24/2 Motherboard 48640C and adapter 223774 required.
Connector needs to be removed.

@ ESCON Module Motherboard 43877¢ and cable 520857 and
275878 required.

EC motor

. For motors with absolute encoder (SSI) or with Hall sensors
and incremental encoder (line driver recommended)

. For motors with Hall sensors, with or without encoders

@ Can be connected directly with suitable configuration.

@ Adapter 223774 or 26235€ and cable 35404€.

@ Adapter 223774 and extension cable 3409.50€
(6 poles plug must be removed) required.

@ Intended for use with custt pecifi Combination with
EPOS4 EB Micro (338677) possible. Connector set 52085€ required.
Connector needs to be removed.

@ ESCON Module Motherboard 43877¢€ and adapter 45987¢ required.

@ Intended for use with custt pecifi Combination with

EP0S4 CB 50/5 CAN (53413%) yields EPOS4 Compact 50/5 CAN (54171€).

@ Can be connected directly. Attach solder bridges (jumpers) to printed
circuit board.

@ Adapter 223774 or 26235€ and cable 35404€.
Connector needs to be removed.

@ Extension cable 103964 required.

@ Adapter 42593 and extension cable 35404€ required.
Connector needs to be removed.

@ Cable 275851 and cable 27587¢€ required.

@ Extension cable 35404€ required.

@ Adapter 40512C required.

@ Intended for use with custt pecifi Combination with
EPOS4 EB Micro (338677) possible. Extension cable 27585 required.
@ Intended for use with custe pecifi Combination with

EPOS4 EB Micro (338677) and EPOS4 MB Micro EtherCAT 3-axes
(35950¢) possible. Extension cable 27585 required.

@ Cable 33938C and connector set 34664£ required.

@ ESCON Module Motherboard 43877€ and extension cable
35404¢ required.

@ ESCON Module Motherboard #3877€ and adapter 223774 required.
Plug must be removed.

@ Connector set 34664% and cable 708582 or 70858€ required.

@ Intended for use with custe pecifi Combination with
EPOS4 EB Micro (338677) possible. Can be connected directly when
combined with Molex connector.

@ ESCON Module Motherboard 43877¢, adapter 223774 and extension
cable 3409.50€ (6-pin plug must be removed) are required.

@ ESCON Module 24/2 Motherboard 48640C and adapter 498157 required.

@ Intended for use with cust Wl Combination with
EPOS4 EB Micro (338677) and EPOS4 MB Micro EtherCAT 3-axes
(35950¢€) possible. Can be connected directly when combined with
Molex connector.

@ DEC Module Evaluation board 37065Z and adapter 198157 required.

@ ESCON Module Motherboard 58604€ and cable 708584 required.

@ ESCON Module Motherboard 58604€ and cable 708587 required.

@ Adapter 498157 required.

@ Connector set 34664¢ required.

@ Intended for use with custe pecifi Combination with
EPOS4 EB Micro (338677) and EPOS4 MB Micro EtherCAT 3-axes
(35950¢) possible. Connector set 52085¢ required. Connector needs to
be removed.

ESCON Module Motherboard 43877€ required.

@ Plug set 52085¢ required. Plug must be removed.

@ Plug set 52085¢ required.

@ Adapter 188167 and cable 520857 required.

@ Intended for use with custe pecifi Combination with
EP0S4 CB Power CAN (520884) yields EPOS4 Compact 50/8 CAN
(520885).

@ Intended for use with cust pecifi Combination with
EPOS4 CB Power CAN (520884) yields EPOS4 Compact 50/15 CAN
(52088€).

@ Intended for use with custt pecifi Combination with
EP0S4 CB 24/1.5 CAN (536997) yields EPOS4 Compact 24/1.5 CAN
(546714).

@ Adapter 30442C required.

@D Adapter 54960 required.

@ ESCON Module Motherboard #3877€ and adapter 54960€ required.

@ ESCON Module 50/8 Motherboard 58604¢ required. Can be connected
directly with suitable configuration.

@ Intended for use with cust pecifi Combination with
EPOS4 EB Micro (338677) possible. Adapter 22030, extension cable
27587¢ and extension cable 27585 required.

@ Intended for use with custe pecifi Combination with
EPOS4 EB Micro (338677) and EPOS4 MB Micro EtherCAT 3-axes
(35950€) possible. Adapter 22030C, extension cable 27587€ and
extension cable 27585 required.

{@ Intended for use with customer-specii Combination with
EPOS4 EB Micro (338677) possible. Extension cable 35404¢ requlred
@ Intended for use with custt pecifi C

with EPOS4 EB Micro (338671) and EP0S4 MB Micro EtherCAT 3-axes
(35950€) possible. Extension cable 35404£ required.

DC motor

For motors with Hall sensors, without encoders

. For motors without Hall sensors, without encoders
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@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) possible. Adapter 40512C requlred
@ Intended for use with cust pecifi C i

with EPOS4 EB Micro (638677) and EPOS4 MB Micro EtherCAT 3-axes
(659508) possible. Adapter 405120 required.

@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) possible. Can be connected dlleclly.
@ Intended for use with custc pecifi C

with EPOS4 EB Micro (638677) and EPOS4 MB Micro EtherCAT
3-axes (659508) possible. Can be connected directly.

@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) possible. Adapter 488167 and cable
520852 required.

@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) and EPOS4 MB Micro EtherCAT
3-axes (659508) possible. Adapter 488167 and cable 520852
required.

@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) possible. Extension cable 354046
required.

@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) and EPOS4 MB Micro EtherCAT
3-axes (659508) possible. Extension cable 354046 required.

@ Intended for use with cust pecifi Combi
with EPOS4 EB Micro (638677) possible. Adapter 223774 or
262359 and cable 354046. Connector needs to be removed.

@ Intended for use with cust pecifi Combi
with EPOS4 EB Micro (638677) and EPOS4 MB Micro EtherCAT
3-axes (659508) possible. Adapter 223774 or 262359 and cable
354046. Connector needs to be removed.

@ intended for use with cust pecifi C
with EPOS4 EB Micro (638677) possible. Motor with cable
configured. Cable 275851 and cable 275878 required.

@ Intended for use with cust pecifi C
with EPOS4 EB Micro (638677) and EPOS4 MB Micro EtherCAT
3-axes (659508) possible. Motor with cable configured. Cable
275851 and cable 275878 required.

@ IDX power cable (38464<, 58464€, 384647 or 38464€) and IDX
sensor cable (38465C or 384651) required. Motherboard 58604¢,
adapter 262359 and cable 354046 required.

@ IDX power cable (684644, 684646, 684647 or 684648) and IDX
sensor cable (684650 or 684651) required. Adapter 262359 and
cable 354046 required.

@ IDX power cable (684644, 684646, 684647 or 684648) and IDX
sensor cable (684650 or 684651) required. Connector set
520859, adapter 262359 and cable 354046 required.

@ 10X power cable (711319) and IDX sensor cable (684650 or
684651) required. Extension cable 696283 and connector set 520859,
adapter 262359 and cable 354046 required.

@ Adapter cable 693573 required.

@ bxtension cable 396287 required.

@ Extension cable 71093C required.

@ Cable 696283 and cable 396284 required.

@ Cable 710930 and cable 696284 required.

@ Connector set 71092€ required. Connector needs to be removed.

@ Connector set 710926 required.

@ Adapter 488167 and cable 39628¢ required.

@ Cable 70859C required.

@ Intended for use with customer-specific motherboard.
Combination with ESCON2 CB 60/30 (783729) yields
ESCON2 Compact 60/30 (783734).

@ IDX power cable (711319) and IDX sensor cable
(684650 or 684651) required. Connector set 846645 required.

®) Cable 708582 required.

® Cable 708582 required.

. For motors with or without encoder
‘ For motors with encoder (line driver recommended)
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Description of numbers with detailed information about the connection on page 57,
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§ g «8z2%, ™ g = oS '§
Encoder, DC tacho, resolver s T 22 S8SEBze220 5585 B
= S8:g8s:5:s £s833:2:2838%5¢:8 85
sensor P S8fsciffcsifsEii3EEEdsenzs
% ENX22MILE 1024 CPT, 2 channel 494 (24) ® O liocYio7Jo4Y64) fi200 1 X 1] (1 J77)
E ENX 32 MILE 2048 CPT, 2 channel 495 (24] (1) fiogJio7Jo)64) D00 (1 J177)
ENX 42 MILE 2048 CPT, 2 channel 496 00 OO @ D 00 0 O
ENX 4/6/8 MAG 1-256 CPT, 3 channel 297-#9d DD @ D
ENX 10 MAG INT 1-256 CPT, 3 channel 500 (95) @ [95)
ENX 10 GAMA 12 CPT, 2 channel 501 [ )
ENX 13 GAMA 16 CPT, 2 channel 502 [ ) (57)66) D® @
ENX 10 EASY 1-1024 CPT, 3 channel 503 (40) 1] ® DD fi04Yi05J94)64Y02 N9 1o 7Yo7 Yo7 o7 I 127)127)
ENX 10 QUAD 4.CPT, 2 channel 503
ENX 10 EASY XT 1-1024 CPT, 3 channel 504 20 00 O DOO0O O TO
ENX 16 EASY 1-1024 CPT, 3 channel 505 20 [ss)20) 1 X 1 Yi29) 1 YioeYiorJo4Y64Yo2Xo3Li200 1 X 1 X1 X1 X1 X1 Jizr)iz7)
ENX 16 EASY XT 11024 CPT, 3 channel 506 20 000DV 000000D0D
ENX 16 EASY Absolute 4096 steps, Single Turn 507 fiogJio7o4)6402Yo3 o1Xo1)o1Yo1)Yo1Yo1Yo1Xi27)i27)
ENX 16 EASY Absolute XT 4096 steps, Single Turn 508 DO RPD00000050
ENX 8 EASY INT 1-1024 CPT, 3 channel 509 (30} [94) 5}
ENX 8 EASY INT Absolute 4096 steps, Single Turn 510 [04) [o1)
ENX 13 EASY INT 1-1024 CPT, 3 channel 511 [ ] (24) (1) liocYio7Jo4Y64) fi200 1 X 1] (1 J77Y127)
ENX 13 EASY INT Absolute 4096 steps, Single Turn 511 [ ) [62)87J04)64) [o0)04]o0] P OO
ENX 16 EASY INT 11024 CPT, 3 channel 512 [ ) (24] [se)200 1 X 1) DOO2® D000 O ©H
ENX 16 EASY INT Absolute 4096 steps, Single Turn 512 [ ) DPIORD POPDODD DD
ENX 19 EASY INT 11024 CPT, 3 channel 513 [ ) (24] [se)20 1 X 1) OOO2® D000 O ©H
ENX 19 EASY INT Absolute 4096 steps, Single Turn 513 [ ) DPIP2P POIDPD O DO
ENX 22 EASY INT 1-1024 CPT, 3 channel 514 [ ) (24] [se)200 1 X 1) OOO2® D000 O ©O
ENX 22 EASY INT Absolute 4096 steps, Single Turn B15 [ ) DPIP2P POIDPD O DD
ENX 22 EMT Absolute 65536 turns, Multi Turn 516 D D0 OB @
ENX 16 RIO 512-65536 CPT, 3 channel 517 20 [se)20) 1 X 1 Xi2o) 1 YioeYiorYo4Y64Yo2Yo3%20d 1 X1 X1 X1 X1 X1 Jir)izi)
TSX 38 MAG axial 1792 CPT, 2 channel 520 @ ® ® O
TSX 38 MAG radial 1792 CPT, 2 channel 520 @ ® ® 0
TSX 50 MAG axial 2560 CPT, 2 channel 521 @ ® ® O
TSX 50 MAG radial 2560 CPT, 2 channel 521 @ ® d 0
TSX 65 MAG axial 2560 CPT, 2 channel 523 (34] @ ® 7] ]
TSX 65 MAG radial 2560 CPT, 2 channel 522 @® (2] ® [1e] )
TSX 85 MAG axial 2560 CPT, 2 channel 523 (3412017} ® ® ® ©
TSX 85 MAG radial 2560 CPT, 2 channel 523 (45Y120] 1 6] ® ® & o
TSX 40 MAG axial 1792-2048 CPT, 2 channel 524 o @ @ ® ® O
TSX 40 MAG radial 1792-2048 CPT, 2 channel 524 d D @ ® o 0
TSX 40 RIO axial 1..524288 CPT, 3 channel 525 [64Y92)03) ®000®O
TSX 40 RIO axial 1..524.288 CPT, 3 channel B25 [64)02]03] [i320i32 132132132 ]
5 Encoder MILE 256-2048 CPT, 2 channel, LD 528 D® @ f110)111J94Y64Y02} PPP @
@ Encoder MILE 256-2048 CPT, 2 channel, LD, cable 528 (24) (1) fiogJio7Jo4)64) D00 0O ©®
9 Encoder MILE 512-4096 CPT, 2 channel, LD 530 [75Y42Y70)70) (110Y 111 J64702J03] [70)70L70870L7 )
Encoder MILE 512-4096 CPT, 2 channel, LD, cable 530 [ss)20 1 1) OO0 220 00000D0
Encoder MILE 512-6400 CPT, 2 channel, LD 531 [75Y42Y70)70) (110Y 111 J64702J03] [70)70)70870L70)
Encoder MILE 512-6400 CPT, 2 channel, LD, cable 531 D00 0 2230 000005
Encoder MR, type S 16 CPT, 2 channel 532 (57Y66) D D
Encoder MR, type M 32 CPT, 2 channel 533 (5766 D® O (112Y113J04Y64) [66Y66) (66}
Encoder 8 OPT 50 CPT, 2 channel 534
Encoder HEDS 5540 500 CPT, 3 channel 535 (7961) DODD
Encoder HEDL 5540 500 CPT, 3 channel 537- 20 [ss)20) 1 X 1] DO RPD00000000
Encoder HEDL 9140 500 CPT, 3 channel 540- [76Y3722)22]120fe6Yi12)i13 )6 4Y92Y03) POPD @
DCTacho DCT 22 052V 542 (24Y67] 200
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Precision planetary, spur andangular gearheads. -
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== 8
gear {HH I
H 22§58 5 =8 F
screw drive EgE288s E: 5
§2ésc2s  f:%
cENEZES EI
) GP6A 26mm  0002-003Nm  3.9:1-85411 | Je
g GP8A @8mm  001-01Nm 4:1-4096:1 el
o GPIOK  @I0mm  0005-01Nm 4:1-1024:1 Dl
O Gp10A  @0Omm  001-015Nm 41-1024:1 i |
GS12A @12mm  001-003Nm  6.4:1-4402:1 . e
GP13A  @13mm  02-035Nm 411-33731 [ ]
GS16KAWNZ G16mm  0.01-01Nm 6.4:1-5752:1 1
GP16A  ©16mm  01-03Nm 4.4:1-4592:1 i
GP16C  ©16mm  02-06Nm 4.4:1-4592:1 [ ] 1
GP19B @219 mm  01-03Nm 4.4:1-4592:1 i |
GP22B  ©22mm  01-03Nm 4.4:1-4592:1 ]
GP22A  ©22mm  05-10Nm 3.8:1-4592:1 [ )
GP22AR  ©22mm  05Nm 381-541 [ | -
GP22C  ©22mm  05-20Nm 3.8:1-4592:1 [ ] [ )
GP22HP  ©22mm  20-34Nm (] [ ] |
GP22HD ©22mm  20-40Nm : [ ] [ I |
GS24A  ©24mm  O1Nm 7.2:1-325:1 i
GP26A  ©26mm  075-45Nm 5.21-236:1 o 'Ha
GS30A  @30mm  007-02Nm 15:1-500:1 |
GP32BZ ©32mm  075-45Nm 3.7:1-23611 [ ] [ I [
GP32A  ©32mm  075-45Nm 37:1-6285:1 [ B
GP32AR ©32mm  075Nm 37:1-5.8:1 | [ )
GP32C  ©32mm  10-60Nm 3.7:1-6285:1 [ ) [ W |
GP32CR  ©32mm 10Nm 371-5811 [ ] [ )
GP32HP @32mm  4.0-80Nm 14:1-913:1 [ ) [ I |
GP32HD ©32mm  30-80Nm 37:1-6285:1 ([ ] [ Il |
KD 32 @32mm  10-45Nm 11:1-10911 [ ) o THEj
GS38A  ©38mm  01-06Nm 6:1-900:1 @ [T
GP42C  ©@42mm  30-150Nm 35:1-93611 [ ] o 'm
GP42HD ©@42mm  100-50.0 Nm 3.51-676:1 [ ] [ I |
GS45A  ©@45mm  05-20Nm 5119521  [456 [ ) :—
GP52C  ©52mm  4.0-300Nm 351-9361 [57-458 | @ onm
GP62A  ©62mm  6.2-385Nm 521-236:1 {59 [ Il |
GP8IA  @81mm  154-923Nm 371-3081 60 [ ] |
m GB8O na 80Nm 15.51-60:1 462 [ Il |
G eB12 na  300Nm 15:1-60:1 (463 [ )
GB9 na  500Nm 151-601 464 [ ] |
GB 65 na  1200Nm 80:1-160:1  [469 [ ] |
% GPX4 @4mm  0002-0.015Nm [ ) = [ )
% GPX 6 @6mm  0002-003 Nm : ]
GPX8 @8mm  0008-010Nm  4:1-1296:1 B |l
GPX10 210mm  001-015 Nm 4:1-102411
GPX12 @12mm  006-023Nm  3.9:1-152611
GPX12HP @12mm 025-035Nm  16:1-1526:1
GPX13SP  @13mm  0025-02Nm 5:1-125:1
GPX 14 @l4mm  013-04Nm 3.9:1-1526:1
GPX14HP ©@14mm  03-05Nm 16:1-1526:1
GPX16 @16mm  016-06Nm 3.9:1-1526:1
GPX16HP @16mm  04-09Nm 13.9:1-1526:1 [ )
GPX16SP  @16mm  0045-02Nm 39:1-44:1
GPX19 @19mm  028-105Nm  3.9:1-1526:1 Bo1 [ )
GPX19HP @19mm  09-20Nm 16:1-1526:1 [ )
GPX19SP  @19mm  008-036 Nm 391-4411 -
GPX 22 ©@22mm  0.4-20Nm 3.9:1-152611 Rl X X ) [ )
GPX22HP ©22mm  08-37Nm 13.9:1-1526:1 o0 [ I |
GPX22UP ©22mm  10-52Nm 3.9:1-1526:1 il
GPX22SP @22mm  011-0.55Nm 391-441  Bo7
GPX26  ©26mm  06-50Nm 3912311 hod40l @O@@ [ I |
GPX26HP ©26mm  30-63Nm 16:1-1526:1  B0d [ ] [l |
GPX32  ©32mm  1.0-66Nm 3912311 hodhod O@@ [ B |
GPX32HP ©32mm  4.0-90Nm 16:1-15261 409 [ ] [ ] |
GPX32UP ©@32mm  2.2-126 Nm 3.9:1-1526:1 o Ll
GPX 37 @37mm  1.85-9.3 Nm 39:1-2311  [07-kod o0 [ )
GPX42  @42mm  30-150Nm 351-936:1  [od ([ ] [l |
GPX42UP @42mm  4.5-350 Nm 391-1526:1  [0d [ ]
GPX52  @52mm  50-300Nm 39:1-172:1 [ ) [l |
GPX52UP @52mm  75-450 Nm 3.9:1-172:1 [ I |
GPX70 @70 mm  80-30.0 Nm 3.91-4411 o [ ] |
GPX70UP @70mm  150-70.0 Nm 391-4411 (] |
o GP6S @6mm  2-1N 3.9:1-1024:1 [ )
2 apss @8mm  3-27N 41152611 o
'; GP16S  Ol6mm  35-280N 11-850:1 o
O GP22s  ©@22mm  42-500N 11-850:1 ()
O @Pazs  ©32mm  183-2700N 11-1093:1 )
T T T TTTTaTr T T T TTTTT T T T TTTTTT T T T TTTTTT T T T TTTIT T
Nm 0.001 0.01 0.1 1 10 100
Output torque
60 @ standard O option/on request © 2024 maxon. All rights reserved.



Technology short and to the point

Selection Guide @—@
maxon DC motor 62

maxon EC motor 64-67
maxon EC frameless motor 68-69
maxon compact drive 70-71
maxon gear 723
maxon sensor 74-r§
maxon motor control 76-77
Key information 78-85
Conversion tables 86
Standard Specification @— 9

Here you can find short descriptions of the structure and tech-
nology of maxon products. Under "key information", you will find
details about characteristics and diagrams, motor properties,
motor selection, and many other important details.
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DC motor

maxon DC motor Technology — short and to the point

The outstanding technical features of

maxon DC motors:

— No magnetic cogging

— High acceleration thanks to a low
mass inertia

— Low electromagnetic interference

— Low inductance

— High efficiency

— Linearity between voltage and speed

— Linearity between load and speed

— Linearity between load and current

— Small torque ripple thanks to multi-segment
commutator

— Able to bear high overloads for short periods

— Compact design — small dimensions

— Multiple combination possibilities with gears
as well as DC tachometers and encoders

Characteristics of the maxon DCX range:

— High power density

— High-quality DC motor with NdFeB magnet
— High speeds and torques

— Robust design (metal flange)

— Easily configured online

— Fast delivery

Characteristics of the maxon DC-max range:

— High-performance at low cost

— Combines rational manufacturing and
design of the A-max motors with the higher
power density of the NdFeB magnets

— Automated manufacturing process

— Easily configured online

— Fast delivery

Characteristics of the maxon RE range:

— High power density

— High-quality DC motor with NdFeB magnet
— High speeds and torques

— Robust design (metal flange)

Characteristics of the maxon A-max range:
— Good price-performance ratio

— DC motor with AINiCo magnet

— Automated manufacturing process

Turning speed

The optimal operating speeds are between
4000 rpm and 9000 rpm depending on the
motor size. Speeds of more than 20000 rpm

have been attained with some special versions.

A physical property of a DC motor is that, at a
constant voltage, the speed is reduced with
increasing loads. A good adaptation to the de-
sired conditions is possible thanks to a variety
of winding variants.

At lower speeds, a gear combination is often
more favorable than a slowly turning motor.

62 Technology - short and to the point

Program

- DCX

- DC-max
- RE

- A-max

The maxon winding

The “heart” of the maxon motor is the world-
wide patented ironless winding, System
maxon. This motor principle has very specific
advantages. There is no magnetic detent and
minimal electromagnetic interference. The
efficiency of up to 90% exceeds that of other
motor systems.

There are numerous winding variants for each
motor type (see motor data sheets). They are
differentiated by the wire diameter and number
of turns. This results in various motor terminal
resistances. The wire sizes used are between
32 um and 0.45 mm, resulting in the different
terminal resistances of the motors.

This influences the motor parameters that
describe the transformation of electrical and
mechanical energy (torque and speed con-
stants). It allows you to select the motor that is
best suited to your application.

Effects of wire gauge and number of windings
are:

Low terminal resistance

— Low resistance winding

— Thick wire, few turns

— High starting currents

— High specific speed (rpm per volt)

High terminal resistance

— High resistance winding

— Thin wire, many turns

— Low starting currents

— Low specific speed (rpm per volt)

The maximum permissible winding tempera-
ture in high-temperature applications is 125°C
(155°C in special cases), otherwise 100°C or
85°C.

Flange, front
Permanent magnet
Housing (magnetic return)
Shaft

Winding

Commutator plate
Commutator

Graphite brushes
Precious metal brushes
10 Cover

11 Electrical connection
12 Ball bearing

13 Sintered sleeve bearing
14 Flange, rear

© 00N O~ WN

Service life

A general statement about service life cannot
be made due to many influencing factors. Ser-
vice life can vary between more than 20000
hours under favorable conditions, and less
than 100 hours under extreme conditions (in
rare cases). Roughly 1000 to 3000 hours are
attained with average requirements.

The following have an influence:

1. The electric load: higher current loads result
in greater electric wear. Therefore, it may be
advisable to select a somewhat stronger motor
for certain applications. We would be happy to
advise you.

2. Speed: the higher the speed, the greater the
mechanical wear.

3. Type of operation: extreme start/stop, left/
right operation leads to a reduction in service
life.

4. Environmental influences: temperature,
humidity, vibration, type of installation, etc.

5. In the case of precious metal brushes, the
CLL concept increases service life at higher
loads and the benefits of precious metal
brushes are retained.

6. Combinations of graphite brushes and ball
bearings lead to a long service life, even under
extreme conditions.

© 2024 maxon. All rights reserved. April edition. Subject to change.



Rear

Mechanical commutation

Graphite brushes

In combination with copper commutators for
the most rigorous applications.

More than 10 million cycles were attained in
different applications.

Graphite brushes are typically used:
— In larger motors
— With high current loads
— In start/stop operation
— Inreverse operation
— While controlling at
pulsed power stage (PWM)

The special properties of graphite brushes
can cause so-called spikes. They are visible

in the commutation pattern. Despite the high-
frequency interference caused by the spikes,
these motors have become popular in applica-
tions with electronic controls. Please note, that
the contact resistance of the graphite brushes
changes dependent on load.

Commutation pattern with Commutation pattern with
graphite brushes precious metal brushes

Precious metal brushes and commutator

Our precious metal combinations ensure a
highly constant and low contact resistance,
even after a prolonged standstill time. The
motors work with very low starting voltages and
electromagnetic interferences.

Precious metal brushes are typically used:
— In small motors

— In continuous operation

— With small current loads

— With battery operation

— In DC tachometers

The commutation pattern is uniform and free
of spikes, as opposed to that of other motors.
The combination of precious metal brushes
and maxon rotor system results in minimum of
high-frequency interference, which otherwise

leads to major problems in electronical circuits.

The motors need practically no interference
suppression.

i
—

L e A

IEEENE FNEEEE SRREEE FEEw

© 2024 maxon. All rights reserved. April edition. Subject to change.

CLL concept

With precious metal commutation, the wear on
commutators and brushes is caused mainly

by sparks. The CLL concept suppresses spark
generation to a large extent, thus greatly ex-
tending service life.

When driven with a pulsed power stage (PWM)
higher no load currents occur and an unwanted
motor heating can result. Additional induc-
tance (chokes) in the motor supply lines help.

For further explanations, please see page
or “The selection of high-precision
microdrives” by Dr. Urs Kafader.

Commutation pattern

The commutation pattern shows the current
pattern of a maxon DC motor over one motor
revolution.

Please place a low-ohm series resistor in
series with the motor (approx. 50 times smaller
than the motor resistance). Observe the volt-
age drop over the resistor on the oscilloscope.

Legend

1 Ripple, actual peak-to-peak ripple

2 Modulation, attributable mainly to asymme-
try in the magnetic field and in the winding.

3 Signal pattern within a revolution (number
of peaks = twice the number of commutator
segments)

Technology - short and to the point 63
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EC motor

maxon EC motor ironless winding
Technology — short and to the point

Characteristics of the maxon EC motors with

ironless winding:

— Brushless DC motor (BLDC)

— Long service life

— Highly efficient

— Linear motor characteristics, excellent
control properties

— Ironless winding system maxon
with three phases in the stator

— Lowest electrical time constant and
low inductance

— No detent

— Good heat dissipation, high overload
capacity

— Rotating NdFeB permanent magnet
with 1 or 2 pole pairs

Characteristics of the maxon ECX SPEED

range:

— Power optimized, with high speeds up to
120000 rpm

— Robust design

— Various types: e.g. short/long, sterilizable

— Lowest residual imbalance

— Easily configured online

— Fast delivery

Characteristics of the maxon EC range:

— Power-optimized, with high speeds of up to
25,000 rpm

— Robust design

— Lowest residual imbalance

Characteristics of the maxon EC-max range:
— attractive price-performance ratio

— robust steel casing

— speeds of up to 20000 rpm

— rotor with 1 pole pair

Characteristics of the maxon ECX PRIME and

EC-4pole range:

— Highest power density thanks to rotor
with 2 pole pairs

— Knitted winding system maxon with opti-
mised interconnection of the partial wind-
ings

— Speeds of up to 50000 rpm

— High-quality magnetic return material to
reduce eddy current losses

— Mechanical time constants below 3 ms

— Special version

Legend

The commutation angle is based on the length
of a full commutation sequence (360°¢). The
length of a commutation interval is therefore
60°e.

The commutation rotor position is identical to
the motor shaft position for motors with 1 pole
pair. The values of the shaft position are halved
for motors with 2 pole pairs.
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Program

- ECX SPEED
- ECX PRIME
- EC

— EC-max

- EC-4pole

- with Hall sensors

- sensorless

- with integrated electronics
- sterilizable

- heavy duty

Electronical commutation

Block commutation

Rotor position is reported by three in-built Hall
sensors. The Hall sensors arranged offset

by 120° provide six different signal combina-
tions per revolution. The three partial windings
are now supplied in six different conducting
phases in accordance with the sensor infor-
mation. The current and voltage curves are
block-shaped. The switching position of each
electronic commutation is offset by 30° from
the respective torque maximum.

Properties of block commutation

— Relatively simple and favorably priced
electronics

— Torque ripple of 14%

— Controll