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4-Quadrant DC Amplifier

4-quadrant DC amplifiers accelerate and decelerate brushed
DC motors in both rotating directions. The power stages are con-
trolled on a linear or pulsed basis.

4-Quadrant operation
— Controlled acceleration

and braking operation in
both rotating directions

n tNgn
Qll @ @ Ql
(all 4 quadrants)
— A must for positioning tasks
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Operating modes

Voltage regulator

The motor is fed with a
controlled voltage pro-
portional to the set speed
value. Load changes are
not compensated.

Set value

IXR compensation

As with voltage regulator
however, load changes are
additionally compensated.
Suitable for average speed
constancy demands.

+
Set value ¥,

Actual

value

Encoder - Speed control
The speed controller com-
pares the digital speed
signal with the set value
and adjusts the speed
dynamically if there is a
difference. Excellent cont-
rol with long service life.

Set value }

DC tacho -

Speed control

Classical speed control
using analogue actual
value measurement. High
speed dynamic possible.

Set value #

Current control

The current controller
keeps the motor current
(torque) at the predetermi-
ned set value. Suitable for
applications with a superi-
or position controller.

Set value

Details on controllers can be found in the catalogue and
under www.maxonmotor.com

LSC 4-Q DC Servoamplifier

The LSC 30/2 (Linear Servo Controller) is a linear 4-Quadrant
Servoamplifier used to control brush DC motors of up to approx.
50 watts.

Linear power stage
— Ideally suited for small output power, low electromagnetic
emission, no motor choke required

Operating modes

— Voltage regulator, IXR compensation, encoder speed control,
DC tacho speed control or current control with a switch adjus-
table from outside

Design
— Robust metal housing with variable installation options on
assembly plate or 19” rack

Set value input
— Via external potentiometer, external set value voltage or using
internal potentiometer

Easy start-up procedure
— Separable screw terminals, simple set-up with potentiometer,
robust designed PI controller

Electrical Data LSC 30/2

Supply voltage V¢ 12-30VDC
Max. output voltage Ve -9V
Max. output current I, 2A

Continuous output current I,

Mechanical Data

Weight approx. 330 g
Dimensions (LxWxH) 103x100x34 mm
Mounting Flange for M4-screws

Order Numbers

250521 LSC 30/2 4-Q-DC Servoamplifier
in modular housing



ADS 4-Q DC Servoamplifier

ADS _E 4-Q DC Servoamplifier

The ADS is a powerful pulse-width modulated (PWM) Servoam-
plifier for controlling brush DC motors of 10 - 500 watts. Available
in modular housing as Standard and Power Version.

Pulsed output stage
— Suitable for controlling low and high output power.
95% efficiency thanks to state-of-the-art MOSFET technology

Operating modes

— IXR compensation, encoder speed control, DC tacho speed
control or current control with a switch adjustable from out-
side

Design
— Robust modular metal housing with multiple mounting options

Excellent control features
— Stable speed behaviour even under disturbance and set value
changes, fast current controller

Protection circuit
— Protected against over current, overheating and short-circuit of
motor cable

Set value input
— External potentiometer or external set value voltage

Electrical Data ADS 50/5 ADS 50/10
Supply voltage V, 12 -50VDC 12 -50VDC
Max. output voltage 0.9xV, 0.9x V.
Max. output current | 10A 20 A
Continuous output current |, 5A 10A

Mechanical Data _
Weight (approx.) 4009 400 g
Dimensions (LxWxH) 180x103x26 mm  180x103x26 mm

Mounting Flange for M4-screws

Order Numbers

145391 ADS 50/5 4-Q-DC Servoamplifier
Standard Version in module housing

201583 ADS 50/10 4-Q-DC Servoamplifier

Power Version in module housing

Accessories

235811 DSR 70/30 Shunt regulator

The ADS_E is a powerful pulse-width modulated (PWM) Servoam-
plifier for controlling brush DC motors of 10 — 500 watts. Available
in Eurocard format as Standard and Power Version.

Pulsed output stage
— Suitable for controlling low and high output power.
95% efficiency thanks to state-of-the-art MOSFET technology

Operating modes

— IXR compensation, encoder speed control, DC tacho speed
control or current control with a switch adjustable from out-
side

Design
— Standardised Eurocard version (with accessories) for installati-
oninto a 19” rack or in a plug-in card system

Excellent control features
— Stable speed behaviour even under disturbance and set value
changes, fast current controller

Protective circuit
— Protected against over current, overheating and short-circuit of
motor cable

Set value input
— External potentiometer or external set value voltage

Electrical Data ADS_E 50/5 ADS_E 50/10

Supply voltage V., 12 -50VDC 12 -50VDC
Max. output voltage 0.9xV,, 0.9x V.,
Max. output current | 10A 20A
Continuous output current I, 5A 10A

Mechanical Data _

Weight (approx.) 1759 410 g
Dimensions (LxWxH) 160x100x16 mm  160x100x30.5 mm

Mounting Rack-Installation

Order Numbers

166143 ADS_E 50/5 4-Q-DC Servoamplifier
Standard Version in Eurocard format

168049 ADS_E 50/10 4-Q-DC Servoamplifier

Power Version in Eurocard format

Accessories

167850 Front panel 3HE, 5TE to ADS_E 50/5
168910 Front panel 3HE, 7TE to ADS_E 50/10
166873 Backplane with screw terminals
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1-Quadrant EC Amplifier
sensorless EC motors

1-quadrant EC amplifiers are used to control electronically com-
mutated (brushless) DC motors. With sensorless variants, the
current rotor position is evaluated using the motor’s back-EMF,
making rotor position sensors (Hall sensors) redundant.

1-Quadrant operation

— Only motor operation
(quadrants | and IlI)

— Reversal of rotation
direction through digital
signal

n M
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The rotor position is deter-

mined using the progression
of the induced voltage. The T l
electronics evaluate the l
zero crossing of the induced

voltage and commutate the
motor current after a speed-
dependent pause. However,
for lower speeds and more
precise controls amplifiers
with Hall sensor evaluation
are preferable.

Operating modes

Speed controller

(closed loop)

The speed controller
compares the present
commutation frequency
with the set value and
adjusts the speed if there

is a difference. Good control
above a minimum speed.

Set value #_

Details on controllers can be found in the catalogue and
under www.maxonmotor.com

DECS 1-Q EC Amplifier, sensorless

The DECS (Digital EC Controller Sensorless) is a 1-Quadrant Am-
plifier for the sensorless control of EC motors with a maximum
output of 250 watts.

Controlling sensorless EC motors

— The actual rotor position is evaluated and the phase currents
are controlled with the aid of the motor’s back-EMF. Different
start-up sequences with varying characteristics can be se-
lected

Operating modes
— Digital speed control with selectable speed control gain

Flexible

— Large supply voltage range 10 - 50 VDC. Separable screw ter-
minals and a connector for flex cables compatible with maxon
flat motors are available for the motor connection

Small design
— Open and compact electronics board. Easy mounting with he-
xagonal distance pins with inner thread

All-round functionality

— The direction of rotation can be set using a logic signal. The
motor shaft can be disabled or braked. The speed can be
monitored by menas of the speed monitor output. Different
protective functions safeguard the motor and ampilifier. Status
indicator with green and red LED

Flexible set value input

— Set value input either by internal potentiometer or by exter-
nal analogue voltage. Different speed ranges can be selected
using DIP switches

Electrical Data DECS 50/5

Supply voltage V., 10- 50 VDC
Max. output voltage 0.8 x V.
Max. output current | | 8A

ax

Contmuous output current [—
Weight approx. 40 g
Dimensions (LxWxH) 74x51x21 mm
Mounting 4 hexagonal M3 distance pins with inner winding

Order Numbers

DECS 50/5 1-Q-EC Ampilifier, sensorless

343253



1-Quadrant EC Amplifier
EC motors with Hall sensors
1-quadrant EC amplifiers are used to control electronically com-

mutated (brushless) DC motors. EC motors with rotor position
sensors (Hall sensors) are required to evaluate rotor position.

1-Quadrant operation

— Only motor operation
(quadrants | and lll)

— Reversal of rotation
direction through digital
signal
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Operating modes

Speed control

(open loop)

The motor is fed with a vol-
tage proportional to the set
speed value. Load changes
are not compensated.

Set value

Hall sensor speed control
(closed loop)

The speed controller compa-
res the Hall sensors’ digital
speed signal with the set
value and adjusts the speed
if there is a difference. Good
control above a minimum
speed.

Set value F_

Current control

(closed loop)

The current controller keeps
the motor current (torque) at
the predetermined set value.
For applications with average
dynamic requirements.

Set value ¥ _

Actual
value

Details on controllers can be found in the catalogue and
under www.maxonmotor.com

DEC 24/1 1-Q-EC Amplifier

The DEC 24/1 (Digital EC Controller) is a 1-Quadrant Amplifier
for controlling EC motors with Hall sensors with a maximum
output of 24 watts.

Operating modes
— Digital speed control or open loop speed control operation can
be selected with a built-in jumper

Small design
— Open and compact electronics board. Easy mounting with
hexagonal distance pins with inside thread

Flexible
— Wide input voltage range 5 - 24 VDC. A range of adapter boards
allows the use of different maxon micro motors

All-round functionality

— Direction can be predetermined with a logic signal. Motor shaft
can be disabled or slowed down as required. Adjustable maxi-
mum current limitation. Status indicator with green LED

Flexible set value input

— Set value input either through internal potentiometer or exter-
nal, analogue voltage. Different speed ranges can be selected
using built-in jumpers

[ ] |3 ]

318305 249630 249631 249632
Electrical Data DEC 24/1
Supply voltage V. 5-24VDC
Max. output voltage =V,
Max. output current | 2A
Continuous output current I, 1A
Mechanical Data
Weight approx. 20 g
Dimensions (LxWxH) 57x36x24 mm
Mounting 4 hexagonal M3 distance pins with inner winding
Order Numbers
318305 DEC 24/1 1-Q-EC Amplifier with FPC pitch 0.5 mm
249630 DEC 24/1 1-Q-EC Amplifier with FPC pitch 1.0 mm

249631 DEC 24/1 1-Q-EC Ampilifier with pin connector pitch 2.5 mm
249632 DEC 24/1 1-Q-EC Ampilifier with screw clamp pitch 2.54 mm

maxon motor
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DEC 24/3 1-Q-EC Amplifier

DEC 50/5 1-Q-EC Amplifier

The DEC 24/3 (Digital EC Controller) is a 1-Quadrant Amplifier
for controlling EC motors with Hall sensors with a maximum
output of 72 watts.

Operating modes
— Digital speed control or open loop speed control operation can
be selected with a built-in jumper

Small design
— Open and compact electronics board. Easy mounting with he-
xagonal distance pins with inside thread

Flexible
— Wide input voltage range 5 - 24 VDC

All-round functionality

— Direction can be predetermined with a logic signal. Motor shaft
can be disabled or slowed down as required. Adjustable maxi-
mum current limitation. Status indicator with green LED

Flexible set value input

— Set value input either through internal potentiometer or exter-
nal, analogue voltage. Different speed ranges can be selected
using DIP switches

Electrical Data DEC 24/3

Supply voltage V., 5-24VDC
Max. output voltage = Ve
Max. output current | 6A
Continuous output current |, 3A
Weight approx. 28 g
Dimensions (LxWxH) 65x58x18 mm
Mounting 4 hexagonal M3 distance pins with inner winding

Order Numbers

336286 DEC 24/3 1-Q-EC Amplifier with pin connector pitch 2.5 mm
DEC 24/3 1-Q-EC Amplifier with FPC pitch 1.0 mm

336287

The DEC 50/5 (Digital EC Controller) is a 1-Quadrant Amplifier
for controlling EC motors with Hall sensors up to a maximum
output of 250 watts.

Operating modes
— Digital speed control, open loop speed control or current con-
troller can be selected with a switch

Small design
— Robust and compact modular metallic housing offers various
mounting options

Easy start-up procedure
— Plug-in terminal clamp, no extensive adjustment necessary

All-round functionality

— The motor’s rotating direction, disabling of motor winding and
braking of motor shaft can be controlled. Adjustable maximum
current limitation. Operating status display with red and green
LED

Flexible set value input

— Set value input through internal potentiometer or through ana-
logue voltage. Two pre-set speeds switchable. Speed ramp
can be adjusted

Protection circuit
— The power stage is protected against thermal overload and
control inputs against over voltage

Electrical Data DEC 50/5

Supply voltage V., 10- 50 VDC
Max. output voltage 0.95 x V,
Max. output current | 10A

Continuous output current [—
Mechanical Data

Weight approx. 155 g
Dimensions (LxWxH) 95x75x24 mm
Mounting Flange for M3-screws

Order Numbers
230572

DEC 50/5 1-Q-EC Amplifier




4-Quadrant EC Amplifier

The combination of EC motors and 4-quadrant amplifiers offers
highly dynamic drive systems. The maxon amplifiers additional
functions help create flexible controls that keep the motor shaft
under control in every situation.

4-Quadrant operation

— Controlled acceleration and
braking operation in both
rotating directions
(all 4 quadrants)

Qn@"ﬁ Qf
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EC motors with Hall sensors: Operating modes

Voltage regulator with

IXR compensation

The motor is fed with a vol-
tage proportionate to the set
speed value. Load changes
are compensated. Suitable
for average speed constancy
demands.

Hall sensor speed control
The speed controller compa-
res the digital speed signal

of the Hall sensors with the
set value and adjusts the
speed if there is a difference.
Good control from a minimum
speed.

Set value #_

Current control

The current controller keeps
the motor current (torque) at
the predetermined set value.
Suitable for applications with
a superior position controller.

EC motors with encoder: Operating modes

Encoder speed control

The speed controller compa-
res the digital speed signal
with the set value and adjusts
the speed dynamically if there
is a difference. Excellent cont-
rol even at low speeds.

Set value

Current control

The current controller keeps

the motor current (torque) at

the predetermined set value.
Suitable for applications with
a superior position controller.

Set value ¥ _

Actual
value

Details on controllers can be found in the catalogue and
under www.maxonmotor.com

DECV 50/5 4-Q-EC Amplifier

The DECV (Digital EC Controller Voltage regulated) is a compact,
digital 4-Quadrant speed controller for controlling EC motors of
up to 250 watt output. The EC motor used must be fitted with Hall
sensors.

Operating modes
— Speed controller for speeds from 1000 rpm (not suitable for
positioning tasks)

Easy start-up procedure

— Plug-in terminal clamps, simple adjustment using DIP switch.
Stable speed behaviour when set value and disturbance vari-
able change

Reduced motor heating

— Internally controlled DC link voltage reduces motor current
ripple (lower self-heating of motor), particularly suitable for low-
impedance motors. No additional motor chokes required

Flexible
— Robust and compact modular metallic housing offers various
mounting options. Wide input voltage range 12 - 50 VDC

Protection circuit

— Protected against over current, over voltage, under voltage,
short-circuit of motor cables against each other and thermal
overload

Electrical Data DECV 50/5

Supply voltage V., 12 -50VDC
Max. output voltage 0.95 x V,
Max. output current | 10A
Continuous output current I, 5A
Weight approx. 180 g
Dimensions (LxWxH) 95x75.5x24 mm
Mounting Flange for M4-screws

Order Numbers

DECV 50/5 4-Q-EC Amplifier in
modular housing

305259

Accessories
309687

DSR 50/5 Shunt regulator

maxon motor
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DEC 70/10 4-Q-EC Amplifier

DES

4-Q-EC Servoamplifier

The DEC 70/10 (Digital EC Controller) is a compact 4-Quadrant
Ampilifier for controlling EC motors of up to 700 watts output. The
motor used must be fitted with Hall sensors.

Operating modes

— Voltage regulator with IXR compensation, Hall sensor speed
controller (from 1000 rpm) or current controller can be adjusted
with DIP switch

Easy start-up procedure

— Separable terminal clamps, set value input external (+/-10 V)
or using internal potentiometer, simple adjustment with few
potentiometers

Design
— Resistant metallic housing with various mounting options with
excellent features concerning EMC

Protection circuit

— Protected against over current, over voltage, under voltage,
short-circuit of motor cables against each other and thermal
overload

Electrical Data

DEC 70/10

Supply voltage V. 10-70VDC
Max. output voltage 0.9x V.
Max. output current | 20 A
Continuous output current |, 10A

Mechanical Data

Weight approx. 400 g
Dimensions (LxWxH) 120x103x27 mm
Mounting Flange for M3-screws

Order Numbers

DEC 70/10 4-Q-EC Amplifier in

306089 modular housing

Accessories

235811 DSR 70/30 Shunt regulator

The DES (Digital EC Servo Controller) is a very powerful digital
servo amplifier with sinusoidal commutation for perfectly control-
ling EC motors of up to 700 watts output. The motor used must be
fitted with Hall sensors and a 3-channel encoder.

Operating modes
— Digital speed controller and current controller (torque controller),
suitable for positioning tasks

Digital

— New generation of digital signal processors (DSP) allows fast
digital controlling. Parameters can be set digitally in a reprodu-
cible way

Easy start-up procedure

— Uncomplicated connection, compatible with maxon EC motors.
Easy adjustment using few potentiometers or alternatively con-
figurable and commanding by serial interface (RS232 or CAN)

Protection circuit
— Monitoring of over current, short-circuiting of motor cables and
over voltage

PC based commanding

— Support by graphical user interface (GUI), Windows DLL for
RS232 with several sample programs

Electrical Data DES 50/5 DES 70/10

Supply voltage V. 12 -50VDC 24 -70VDC
Max. output voltage 0.9xV,, 0.9 xV,
Max. output current | 15A 30A
Continuous output current I, 5A 10A

Weight approx. 430 g approx. 400 g
Dimensions (LxWxH) 180x103x26 mm 180x103x29 mm
Mounting Flange for M4-screws

Order Numbers

205679 DES 50/5 digital 4-Q-EC Servoamplifier
in modular housing
228597 DES 70/10 digital 4-Q-EC Servoamplifier

in modular housing

Accessories

235811 DSR 70/30 Shunt regulator

223774 Encoder adapter according to DIN 41651 screw terminals
Choke module 3 x 0.15 mH, 10 A

232359




EPOS positioning control

If a drive system’s control requirements go beyond just speed
and torque controls and if repeated positioning processes are
required in complex paths of motion, positioning controls can be
used. The EPOS (Easy to use Positioning System) provides a mo-
dular product range for DC and EC motors.

Slave version (commanded online)

Specific motion and /O commands are sent to the positioning
controller by a superior system managing the process control.
Specific commands are available for this purpose.

Slave

N

Master

PC

EPOS operating modes

Point to point
— Positioning the motor axis from point A to point B
(absolute and relative)

Position control with feed forward
Reducing control error through acceleration and speed feed
forward

Speed control
Rotating the motor axis at a predetermined set value speed

Torque control (current control)
Controlling a constant torque on the motor shaft. Minimum
torque ripple through sinusoidal commutation

Homing mode
Referencing onto a special mechanical position with more than
30 different methods

Electronic gearing
Synchronising (also with intermediate factor) with an externally
produced reference variable

Step/direction
Step-by-step movement of the motor axis

Capture inputs (position marker)
Saving positions when a positive and/or negative edge of an
input signal

Adaptability

The EPOS 24/1 is available with different adapter boards for
direct connection to various motor types.

280937 317270 302267 302287

Cable / accessories

There is a wide range of cables and accessories available for
all EPOS.

Details on controllers can be found in the catalogue and
under www.maxonmotor.com

EPOS 24/1, 24/5, 70/10
Slave-Version

EPOS is a modular digital positioning controller. It is suitable for
DC and EC motors with incremental encoder with a power range
from 1 - 700 watts.

Standardised, extendable

— CANopen standard CiA DS-301 and DS-402. Can be easily in-
tegrated into existing CANopen systems. Interactive with other
CANopen modules. Alternatively controllable through serial in-
terface (RS232)

Flexible, modular

— The same technology for DC and EC motors. Configurable inputs
and outputs for limit-switches, reference switches, brakes and for
other sensors and displays near the drive

Easy start-up procedure
— Graphic user interface (GUI) with many functions and wizards for
start-up procedure, auto-tuning, I/O configuration, tests

Easy programming
— Numerous prepared IEC 61131-3 libraries for CANmaster units of
various PLC manufacturers and Windows-DLLs for PC-Master

State-of-the-art technology

— Digital position, speed and current/torque control. Sinusoidal
commutation for highest synchronism with EC motors

Electrical Data EPOS 24/1 | EPOS 24/5 | EPOS 70/10

Supply voltage V., 9-24VDC 11-24VDC 11-70VDC
Max. output voltage 0.98 x V. 0.9 xV, 0.9 xV,
Max. output current | 2A 10A 25A
Continuous output current I, 1A 5A 10A
Weight (approx. ) 459 170 g 330g
Dimensions (LxWxH) 55x40x25mm  105x83x24 150x93x27

Mounting Flange for M3-screws

Order Numbers

280937 EPOS 24/1 for DC motors
317270 EPOS 24/1 for EC 6 motors
302267 EPOS 24/1 for EC 16 / EC 22 motors
302287 EPOS 24/1 for DC / EC motors
275512 EPOS 24/5
300583 EPOS 70/10

Accessories

309687 DSR 50/5 Shunt regulator
235811 DSR 70/30 Shunt regulator

maxon motor
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EPOS P programmable
positioning controller

Drive systems that have to fulfil complex positioning controls
without computer support require controls with corresponding
intelligence. The EPOS P can be programmed so that one or se-
veral axes are driven independently.

Master version (programmable)

Independent control unit without superior system.
The control sequence must be pre-programmed in the control
unit.

Standalone - single axis system

Master

EPOS P

Standalone - multi-axis system

Master Slave

EPOS P
EPOS ﬁpos ﬁpos

N

Editors (ST, IL, FBD, LD, SFC) of the 1
powerful “EPOS Studio” programmer tool ¢
are available for programming according . .
to IEC 61131-3. The integrated project oy |
browser shows all network resources.
Complex programs with a large number e
of decentralised control units can be 1 I
optimally managed with it. Drive systems b

are configured and linked quickly using !*
intelligent step-by-step wizards.

Motion Control Bibliothek

The complexity and development costs of drive systems are
substantially reduced through industry standards. The Motion
Firmware Library was implemented according to the widely-used
PLCopen motion control standard. Standardized function blocks
make implementation easy.

Cable / accessories

There is a wide range of cables and accessories available for
all EPOS P.

EPOS Studio

Details on controllers can be found in the catalogue and
under www.maxonmotor.com

EPOS P 24/5
Master-Version

EPOS P is a freely programmable positioning controller with an
integrated power stage, based on the EPOS slave version. It is sui-
table for brushless and brush DC motors up to 120 watts output.

Standalone drive system

— The standalone version of EPOS can autonomously control
single and multiple axis systems with its on program, dispen-
sing with the need for a superior intelligent control unit. All axes
can be coordinated at the same time via the CAN Bus

Proven technology with wider functionality

— All properties as for the EPOS slave version, with the facility
to create independent drive systems and directly control other
EPOS slave versions

Simple programming with EPOS Studio

— Programming according to IEC 61131-3 standard with various
editors (ST, IL, FBD, LD, SFC). Management and navigation of
application projects. Configuration using intelligent step-by-
step wizards

Performance features
— 32 bit host processor, 60 MHz
1 MB memory
Typical 2.5 ms / 5000 lines IL
— 1 KB non-volatile memory
Digital motion control signal processor

Electrical Data

Supply voltage V 11-24VDC
Max. output voltage 0.9xV,
Max. output current | 10A

Continuous output current [—

Mechanical Data

Weight approx. 180 g
Dimensions (LxWxH) 105x83x24 mm
Mounting Flange for M3-screws

Order Numbers

323232 EPOS P 24/5

Accessories

309687 DSR 50/5 Shunt regulator



Special designs for electronics
Perfectly fitting drive electronics
directly from the motor supplier

Individual electronics
for creative ideas

Our expertise in drive tech-
nology and electronics is also
illustrated by the production of
customer-specific designs. We
develop special designs in line
with your specifications and
supply electronics suitable for
maxon motors at competitive
prices, from the prototype

to the series. We base our
designs and production on the
latest industry standards and
use state-of-the-art techno-
logies.

1-Q Ampilifier integrated in

the flat motor available as Hall
sensor speed controller with
speed monitor, speed and
direction of rotation input.

Adapted range of
functions and component
optimisation make this
1-Q amplifier a flyweight in
the use of robotic arms.

This Star-Flex board also
resists high temperatures in a

tiny space while meeting tough

protection requirements.

Modified solution of an
existing standard product.
High performance in a tiny

space. Increased protection
thanks to conformal coating.

Customer specific
4-Q-Amplifier as
OEM-version for dental
industry with optimised
price/performance ratio.

The motor’s bhuilt-in
EC amplifier
combines rotor
position evaluation
and block
commutation of the
motor phases in a
minute space.
Minimum cabling
included.
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